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Publisher’s Preface 


With the appearance of the Ninth Edition, 
“The Condensed Chemical Dictionary” rounds 
out half a century of continuous service to the 
chemical and process industries, and to the many 
thousands of people throughout the world whose 
work and interests have brought them into con- 
tact with chemistry and its commercial products. 
The First Edition appeared in 1919, when the 
chemical industry in the United States was just 
entering on a huge expansion program as a result 
of World War I. At that time, the urgent need 
for such a reference hook became apparent to 
Francis M. Turner, then Vice-President of the 
Chemical Catalog Company, predecessor of 
Reinhold Publishing Corporation. He remained 


Editorial Director of the Dictionary until his 
death. 

The Second and Third Editions were prepared 
with the assistance of Thomas C. Gregory. The 
Fourth and following three editions underwent 
considerable expansion under the capable editor- 
ship of Professor and Mrs. Arthur Rose, of State 
College, Pennsylvania; their competent and ef- 
fective work improved the Dictionary in many 
ways. The Eighth Edition was published in 1971, 
and the Publishers entertain the hope that the 
Ninth Edition will be equally well received. 

Van Nostrand Reinhold Company 



Introduction 


The first edition of the Condensed Chemical 
Dictionary appeared in 1919, when the chemical 
industry in the United States was entering on a 
huge expansion program as a result of World 
War I. The urgent need for such a reference 
book became apparent to Francis M. Turner, 
President of the Chemical Catalog Company, 
predecessor of the Reinhold Publishing Corpora- 
tion. Under his supervision a succession of Editors 
developed and expanded the Condensed Chemical 
Dictionary to meet the growing needs of the 
chemical industries. Since his death this develop- 
ment has continued, with the result that the work 
has achieved world-wide recognition in its field. 

The Condensed Chemical Dictionary is a 
unique publication. It is not a dictionary in the 
usual sense of an assemblage of brief defini- 
tions, but rather a compendium of technical 
data and descriptive information covering many 
thousand chemicals and chemical phenomena, 
organized in such a way as to meet the needs of 
those who have only minutes to devote to any 
given substance or topic.* 

Three distinct types of information are pre- 
sented: (1) technical descriptions of chemicals, 
raw materials, and processes; (2) expanded defini- 
tions of chemical entities, phenomena, and ter- 
minology; and (3) description or identification 
of a wide range of trademarked products used 
in the chemical industries. Supplementing these 
are listings of accepted chemical abbreviations 
used in the literature, short biographies of chem- 
ists of historic importance, and descriptions or 
notations of the nature and location of many 
American technical societies and trade associa- 
tions. In special cases editorial notes have been 
supplied where it was felt necessary to clarify or 
amplify a definition or description. A few entries 
written by specialists are acknowledged by use of 
the author's name. 

In a work of this nature, selection of topics 
for inclusion can hardly fail to be influenced by 


current interests and developing concerns within 
the topic area. The growing importance to 
chemists — and to the general public as well — 
of environmental and health hazards, which came 
to the forefront so quickly in the I960’s, was 
reflected in the Eighth Edition, which greatly 
increased its coverage of this aspect of chemistry. 
Now, nearly ten years later, the magnitude of 
the energy problem has been uppermost in the 
thinking of a broad spectrum of engineers, chem- 
ists, and physicists, since it is certainly the No. 
1 technical problem confronting this country. 
Thus the present edition, while retaining its em- 
phasis on environmental considerations, has been 
expanded in the area of energy and its sources, 
as far as permitted by presently available infor- 
mation. The effort has been to provide condensed, 
authoritative, factually oriented statements and 
descriptions, and to resist prognostications as 
to the future potential of any particular energy 
source. At the same time, continuing attention 
has been devoted to common hazards, such as 
flammable and explosive materials, poisons, 
pesticides, carcinogens, corrosive agents, etc., 
in line with the practice followed in earlier edi- 
tions, and with the increasing public concern 
over these matters. 

In connection with certain classifications of 
substances, particularly pesticides and carcino- 
gens, whieh have occasioned the most con- 
troversy in recent years, the statement “Use may 
be restricted” indicates that a state or local regu- 
lation may exist even though the product has not 
been officially banned, or that a definitive ruling 
on its use is pending. A number of disputed 
cases have arisen recently; though some have 
been definitely settled, others arc still being 
evaluated or are in the process of litigation. 
Typical is the instance of diethyistilbcstrol (DES), 
use of which in cattle feeds for rapid fattening 
was first prohibited, later conditionally approved, 
and finally once again prohibited. Where a spe- 


*Morc detailed and sophisticated treatment is presented in the Encyclopedia of Chemistry, Third 
Edition, edited by C. H. Hampel and G. G. Hawley (Van Nostrand Rcinhold. 1973). An clemcntaty 
volume designed primarily for student use. entitled Glossary of Chemical Terms, by the same authors 
and publisher, is also available (1976). 
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Introduction 


The first edition of the Condensed Chemical 
Dictionary appeared in 1919, when the chemical 
industry in the United States was entering on a 
huge expansion program as a result of World 
War 1. The urgent need for such a reference 
book became apparent to Francis M. Turner, 
President of the Chemical Catalog Company, 
predecessor of the Reinhold Publishing Corpora- 
tion. Under his supervision a succession of Editors 
developed and expanded the Condensed Chemical 
Dictionary to meet the growing needs of the 
chemical industries. Since his death this develop- 
ment has continued, with the result that the work 
Vias acViicvcd worid-widc Tccognhion in its ficW. 

The Condensed Chemical Dictionary is a 
unique publication. It is not a dictionary in the 
usual sense of an assemblage of brief defini- 
tions, but rather a compendium of technical 
data and descriptive information covering many 
thousand chemicals and chemical phenomena, 
organized in such a way as to meet the needs of 
those who have only minutes to devote to any 
given substance or topic.* 

Three distinct types of information arc pre- 
sented: (1) technical descriptions of chemicals, 
raw materials, and processes; (2) expanded defini- 
tions of chemical entities, phenomena, and ter- 
minology; and (3) description or identification 
of a wide range of trademarked products used 
in the chemical industries. Supplementing these 
arc listings of accepted chemical abbreviations 
used in the literature, short biographies of chem- 
ists of historic importance, and de.scriptions or 
notations of the nature and location of many 
American technical societies and trade associa- 
tions. In special cases editorial notes have been 
supplied where it was felt neccs.sary to clarify or 
amplify a definition or description. A few entries 
written by specialists arc acknowledged by use of 
the author's name. 

In a work of this nature, selection of topics 
for inclusion can hardly fail to be inllucnccd by 


current interests and developing concerns within 
the topic area. The growing importance to 
chemists — and to the general public as well— 
of environmental and health hazards, which came 
to the forefront so quickly in the 1960's. was 
reflected in the Eighth Edition, which greatly 
increased its coverage of this aspect of chemistrs’. 
Now, nearly ten years later, the magnitude of 
the energy problem has been uppermost in the 
thinking of a broad spectrum of engineers, chem- 
ists, and physicists, since it is certainly the No. 
1 technical problem confronting this country. 
Tlius the present edition, while retaining its cm- 
on cnv'nonTncnta\ considcrafions, bas been 
expanded in the area of energy and its sources, 
as far as permitted by presently available infor- 
mation. The effort has been to provide condcn.scd. 
authoritative, factually oriented statements and 
descriptions, and to resist prognostications as 
to the future potential of any particular energy 
source. At the same time, continuing attention 
has been devoted to common hazards, such as 
flammable and explosive materials, poisons, 
pesticides, carcinogens, corrosive agents, etc., 
in line with the practice followed in earlier edi- 
tions, and with the increasing public concern 
over these matters. 

In connection with certain classifications of 
substances, particularly pesticides and carcino- 
gens. which have occasioned the most con- 
troversy in recent years, the statement “Use may 
be restricted” indicates that a .state or loc.il regu- 
lation may exist even though the product has not 
been officially banned, or that a definitive ruling 
on its use is pending. A number of disputed 
cases have arisen recently; though some have 
been definitely settled, others arc still being 
evaluated or are in the process of litigation. 
Typical is the instance of dicthylslilbcstrol (DE.S), 
u.se of which in cattle feeds for rapid fattening 
was first prohibited. later conditionally approved, 
and finally once again prohibited. Where a spe- 


•Morc detailed and sophisticated treatment is prc.scnted in the Dncycinprdia of Chemistry, Third 
I'dition. edited by C. II. Hampel and (!. G. Hawley (Van Nostrand Reinhold, 1973). .An elementary 
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The first edition of the Condensed Chemical 
Dictionary appeared in 1919, when the chemical 
industry in the United States was entering on a 
huge expansion program as a result of World 
War I. The urgent need for such a reference 
book became apparent to Francis M. Turner, 
President of the Chemical Catalog Company, 
predecessor of the Reinhold Publishing Corpora- 
tion. Under his supervision a succession of Editors 
developed and expanded the Condensed Chemical 
Dictionary to meet the growing needs of the 
chemical industries. Since his death this develop- 
ment has continued, with the result that the work 
has achieved world-wide recognition in its field. 

The Condensed Chemical Dictionary is a 
unique publication. It is not a dictionary in the 
usual sense of an assemblage of brief defini- 
tions, but rather a compendium of technical 
data and descriptive information covering many 
thousand chemicals and chemical phenomena, 
organized in such a way as to meet the needs of 
those who have only minutes to devote to any 
given substance or topic.* 

Three distinct types of information are pre- 
sented; (1) technical descriptions of chemicals, 
raw materials, and processes; (2) expanded defini- 
tions of chemical entities, phenomena, and ter- 
minology; and (3) description or identification 
of a wide range of trademarked products used 
in the chemical industries. Supplementing these 
are listings of accepted chemical abbreviations 
used in the literature, short biographies of chem- 
ists of historic importance, and descriptions or 
notations of the nature and location of many 
American technical societies and trade associa- 
tions. In special cases editorial notes have been 
supplied where it was felt necessary to clarify or 
amplify a definition or description. A few entries 
written by specialists are acknowledged by use of 
the author’s name. 

In a work of this nature, selection of topics 
for inclusion can hardly fail to be influenced by 


current interests and developing concerns within 
the topic area. The growing importance to 
chemists — and to the general public as well — 
of environmental and health hazards, which came 
to the forefront so quickly in the 1960’s, was 
reflected in the Eighth Edition, which greatly 
increased its coverage of this aspect of chemistry. 
Now, nearly ten years later, the magnitude of 
the energy problem has been uppermost in the 
thinking of a broad spectrum of engineers, chem- 
ists, and physicists, since it is certainly the No. 
1 technical problem confronting this country. 
Thus the present edition, while retaining its em- 
phasis on environmental considerations, has been 
expanded in the area of energy and its sources, 
as far as permitted by presently available infor- 
mation. The effort has been to provide condensed, 
authoritative, factually oriented statements and 
descriptions, and to resist prognostications as 
to the future potential of any particular energy 
source. At the same time, continuing attention 
has been devoted to common hazards, such as 
flammable and explosive materials, poisons, 
pesticides, carcinogens, corrosive agents, etc., 
in line with the practice followed in earlier edi- 
tions, and with the increasing public concern 
over these matters. 

In connection with certain classifications of 
substances, particularly pesticides and carcino- 
gens, which have occasioned the most con- 
troversy in recent years, the statement “Use may 
be restricted” indicates that a state or local regu- 
lation may exist even though the product has not 
been officially banned, or that a definitive ruling 
on its use is pending. A number of disputed 
cases have arisen recently; though some have 
been definitely settled, others are still being 
evaluated or are in the process of litigation. 
Typical is the instance of diethylstilbestrol (DES), 
use of which in cattle feeds for rapid fattening 
was first prohibited, later conditionally approved, 
and finally once again prohibited. Where a spe- 


*More detailed and sophisticated treatment is presented in the Encyclopedia of Chemistry, Third 
Edition, edited by C. H. Hampel and G. G. Hawley (Van Nostrand Reinhold, 1973). An elementary 
volume designed primarily for student use, entitled Glossary of Chemical Terms, by the same authors 
and publisher, is also available (1976). 
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cific ruling has been made by a Federal agency 
limiting the use of a product to certain purposes, 
this is indicated by the statement “Use has been 
restricted,” e.g., for DDT. When a product has 
been banned outright, the statement “Use has 
been prohibited” is used. In such a work as this, 
in view of the many materials in various stages 
of evaluative testing, court procedures, appeals, 
hearings, etc., it is impossible to keep abreast 
of every development. The user should check the 
current status of any questionable products be- 
fore making decisions that involve them. (See also 
paragraph on Hazards, below.) 

Arrangement of Entries 

The entries are listed in strict alphabetical 
order; that is, those comprised of two or more 
words are alphabetized as if they were a single 
word, e.g., “acidimetry” precedes “acid value,” 
and “waterproofing agent” precedes “water soft- 
ener.” The many prefixes used in organic chem- 
istry are disregarded in alphabetizing, since they 
are not considered an integral part of the name; 
these include ortho-, meta-, para-, alpha, beta- 
gamma-, sec-, lert-, sym-, as-, uns-, cis-, trans-, 
endo-, exo-, d-, l-I, dl-, n-, N-, 0-, as well as 
all numerals denoting structure. However, there 
are certain prefixes that are an integral part of 
the name (iso-, di-, tri-, tetra-, cyclo-, bis-, neo-, 
pseudo-), and in these cases the name is placed 
in its normal alphabetical position, e.g., di- 
methylamine under D and isobutane under I. 
The same is true of mono- (used as little as 
possible) and of ortho-, meta-, and para- in 
inorganic compounds such as sodium ortho- 
phosphate. 

Chemicals and Raw Materials 

The information in the categories listed below 
is given for each substance in the sequence in- 
dicated; where entries are incomplete, it may be 
presumed that no reliable data were provided by 
the reference systems utilized. 

Name: The commonly accepted name is the key 
entry. Terminological variations are indi- 
cated where necessary. In virtually all cases, 
the name is given in the singular number. 
A name having initial caps and enclosed in 
quotes is a trademark; the superior num- 
bers refer to the name of the manufacturer 
given in Appendix I. 


Synonym: Alternate names (lUPAC and oth- 
ers), as well as trivial names, are indicated. 
Obsolete and slang names have been elim- 
inated as far as possible. Most synonyms 
are entered independently and cross- 
referenced, but space limitation has not 
permitted complete consistency in this regard. 

Formula: The molecular (or atomic) formula 
is regularly given; structural formulas are 
used in special cases of unusual importance 
or interest. 

Properties: The properties typically given are: 
physical state; atomic number; atomic weight; 
valence; isotopes; odor; taste; specific grav- 
ity; boiling point (at 760 mm Hg unless 
otherwise stated); melting point (freezing 
point); refractive index; solubility; or mis- 
cibility. Various other properties are given 
where pertinent; flash point; autoignition 
point; electrical properties; tensile strength; 
hardness; or expansion coefficient. 

Source or Occurrence: Geographical origin of 
metals, ores, essential oils, vegetable oils, 
and other natural products. 

Derivation: The chemical reactions or other 
means of obtaining the product; current in- 
dustrial methods are emphasized; obsolete 
and “curiosity” methods have been largely 
eliminated. 

Grades: Recognized grades as reported in the 
industrial literature, including technical, 
C.P., U.S.P., refined, reactor, semicon- 
ductor, and the like. 

Containers: Unit types; tank cars; tank trucks; 
carlots; bulk; barges; pipelines. 

Hazard: This category includes flammability, 
toxicity, tissue irritation, explosion risks, 
etc., based on authoritative data. Also given 
are the tolerance ratings (Threshold Limit 
Values) for workroom exposures established 
by the American Conference of Government 
Industrial Hygienists; various rulings of the 
Food and Drug Administration; as well as 
reference to chemical safety data sheets pre- 
pared by and available from the Manu- 
facturing Chemists Association, 1825 Con- 
necticut Ave., N.W., Washington, D.C., 
20009. It was not considered practicable 
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to include exposure standards established 
by the Federal regulatory bodies NIOSH 
and OSHA; those that have been deter- 
mined have been published periodically in 
the Federal Register over the last few years. 

The toxicity ratings are intended to be 
used only as indications of the industrial 
hazard presented by a given material; quali- 
fied toxicologists or physicians should be 
consulted for specific evaluations, dosages, 
exposure times and concentrations. For 
further information regarding these haz- 
ards, the reader is referred to the following 
entries: combustible material; flammable 
material; dust, industrial; corrosive mate- 
rial; oxidizing material; poison (1); toxicity; 
toxic materials; carcinogen. 

Uses: These are primarily large-scale applica- 
tions. Because of the rapidity of change in 
the chemical industries and the difficulty 
of obtaining reliable current data, no at- 
tempt has been made to list uses in the order 
of their tonnage consumption. The patent 
literature is not specifically represented. 

Shipping Regulations: The requirements for 
transportation labelling for both rail and 
air are given under this heading; they are 
based on those established by the official 
regulatory agencies at the time this book was 
in prepartion. These agencies are the Depart- 
ment of Transportation (Graziano’s Tariff 
No. 25), Washington, D.C., for rail and 
water transport, and the Federal Aviation 
Authority, which observes the regulations of 
the International Air Transport Associa- 
tion, Geneva, Switzerland (P.O. Box 160). 
These schedules are periodically updated — 
indeed the latter issues a revised tariff 
annually. 

In view of the frequent and numerous 
changes in labelling specifications, the 
designations “Rail” and “Air” are used in 
the Shipping Regulations entry, rather than 
the initials of the agencies (DOT and I AT A), 
as in previous editions. This has been done 
to avoid the impression that such regula- 
tions are currently definitive. It should not 
be assumed that any given label specifica- 
tion in this book is ipso facto the latest 
ruling of either agency. For this reason, 
this Dictionary is not to be cited as a final 
authority for any transportation label. All 


manufacturers and shippers should obtain 
the official revised tariffs on a regular basis 
to ensure proper compliance, not only in 
respect to labeling but to the many other 
shipping specifications for hazardous mate- 
rials contained therein. 

General Entries 

It is likely that no two editors would com- 
pletely agree about what general subjects should 
be included in a dictionary of this kind. The 
major subdivisions of matter directly involved 
with chemical reactions, the various states of 
matter, and the more important groups of com- 
pounds would almost certainly be regarded as 
essential; but beyond these, the area of selec- 
tivity widens rapidly. The topics either added 
or expanded by the present Editor were chosen 
chiefly because of their interest and impor- 
tance, both industrial and biochemical, and 
secondarily because of the terminological con- 
fusion evidenced in the literature and in indus- 
trial practice. Regarding the latter, the reader 
is referred to the entries on gum, resin, pig- 
ment, dye, filler, extender, reinforcing agent, 
homogeneous, and combustible materials. In some 
cases a position has been taken which may not 
be accepted by all, but which is defensible and 
certainly not arbitrary. Even editors must ac- 
knowledge that the meanings and uses of terms 
often change illogically, and that such changes 
are usually irreversible. 

Among the general entries are: important sub- 
divisions of chemistry; short biographies of 
outstanding chemists of the past; numerous 
group definitions (barbiturate, peroxide); major 
chemical and physicochemical phenomena (poly- 
merization, catalysis); functional names (anti- 
freeze, heat-exchange agent, sequestrant); terms 
describing special material forms (aerosol, foam, 
fiber); energy sources (solar cell, fuel cell, fu- 
sion); and the more important chemical pro- 
cesses. No general entry is intended to be ency- 
clopedic or definitive, but rather a condensation 
of essential information, to be supplemented 
by reference to specialized sources. To present 
all this in useful and acceptably complete form 
has been a challenging, though often frustrating 
task, which the Editor leaves with the uneasy 
feeling that, like the breadcrumbs in the Mad 
Hatter’s butter, some mistakes may have got in 
as well. 
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Trademarks 

Continuing the policy of previous editions, an 
essential component of the Dictionary com- 
prises descriptions of several thousand proprie- 
tary industrial products. The information was 
either provided by the manufacturers of these 
materials or taken from announcements or ad- 
vertisements appearing in the technical press. 
Each proprietary name is enclosed in quotation 
marks, is stated to be a trademark (or brand 
name), and is followed by a superscript number 
referring to the Numerical List of Manufacturers 
on page 948. From this, the address of the manu- 
facturer can easily be found in the Alphabetical 
List of Manufacturers. We wish to thank the 
owners of these trademarks for making the infor- 
mation available. The space devoted to these is 
necessarily limited, as the constant proliferation 
of trademarked products makes it impossible to 
list more than a small fraction of them in a vol- 
ume such as this. 

The absence of a specific trademark designa- 
tion does not mean that proprietary rights may 
not exist in a particular name. No listing, de- 


scription, or designation in this book is to be 
construed as affecting the scope, validity, or 
ownership of any trademark rights that may exist 
therein. Neither the Editor nor the Publisher 
assumes any responsibility for the accuracy of 
any such description, or for the validity or own- 
ership of any trademark. 

A Request 

Many corrections and suggestions have been 
received from readers during the long history 
of the earlier editions; the Editors have always 
tried to acknowledge these to the best of their 
ability, and they have welcomed this corre- 
spondence, for it has been an important source 
of information about the acceptance of the 
Dictionary by its market. The present Editor and 
Publisher wish to encourage this reaction from 
the field, not only to permit corrections to be 
made in reprinted issues, but also as a basis for 
preparing future editions. All letters addressed 
to the Publisher will be forwarded. 


The Editor 
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ACS 

American Chemical Society (q.v.) 

ASTM 

American Society for Testing and Mate- 
rials (q.v.) 

b.p. 

boiling point 

°C 

degrees cenligiade (Ceteras) 

cc 

cubic centimeter 

C.P. 

chemically pure: a grade designation 
signifying a minimum of impurities, 
but not 100% purity. 

CNS 

central nervous system 

c.c. 

closed cup 

coc 

Cleveland Open Cup 

C.I. 

“Colour Index” (a standard British pub- 
lication giving official numerical desig- 
nations to colorants). 

cp 

centipoise 

cu 

cubic 

°F 

degrees Fahrenheit 

FCC 

“Food Chemicals Codex,” First Edition 
and supplements. Published by National 
Research Council, Washington, D.C. 
Second Edition available 1972. 

FDA 

Food and Drug Administration, the 
Federal agency responsible for enforc- 
ing the Food, Drug, and Cosmetic Act. 
It also has authority to establish toler- 
ances for pesticides on food products, 
to regulate food additives, including 
colors, and to require proof of the effi- 
cacy and safety of drugs. In recent years 
its authority has been extended to cover 
flammable products, dangerous chemi- 
cals, packaging and labeling. 

f.p. 

freezing point 

FTC 

Federal Trade Commission (a consumer 
protection agency). 


g 

gram 

gal 

gallon 

lb 

pound 

ml 

milliliter 

Wk.-p. 

ip&wA 

MCA 

Manufacturing Chemists Association 
(q-v.) 

mg 

milligram 

mm 

millimeter 

N.D. 

“New Drugs” (an annual publication). 

N.F. 

“National Formulary” (a publication). 

O.C. 

Open Cup 

ppm 

parts per million 

psi(a) 

pounds per square inch (absolute) 

q.v. 

quod vide (which see) 

sec. 

second 

sp. gr. 

specific gravity 

TCC 

Tagliabue Closed Cup 

TOC 

Tagliabue Open Cup 

USAN 

United States Adopted Name: a non- 
proprietary name approved by the 
American Pharmaceutical Association, 
American Medical Association, and 
the U.S. Pharmacopeia. Such names 
applied to pharmaceutical products do 
not imply endorsement; their use in 
advertising and labeling is required by 
law. 

USDA 

U.S. Department of Agriculture. 

U.S.P. 

United States Pharmacopeia: a stan- 
dard publication of authorized drugs 
and materia medica, now in its 18th 
edition. Published by Mack Publishing 
Co., Easton, Pa. 

wt/gal 

weight per gallon 
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A (1) Abbreviation for absolute temperature; (2) ab- 
breviation for Angstrom (q.v.); (3) symbol for mass 
number (AEC). 

abaca (Manila hemp). The strongest vegetable fiber, 
obtained from the leaves of a tree of the banana fam- 
ily. The fibers are 4-8 ft long, light in weight, soft, 
lustrous, nearly white, and do not swell or lose 
strength when wet. Denier ranges from 300 to 500. 
Combustible, but self-extinguishing. 

Sources: Philippines, Central America, Sumatra. 

Grades: Available in 18 grades based on color and 
length. 

Uses: Heavy cordage and twine, especially for marine 
use; manila paper. 

See also hemp. 

ABC salt. Abbreviation for 4',4"' azobis-4-biphenyl- 
carboxylic acid, disodium salt used as a chemical 
intermediate. 

abherent. Any substance that prevents adhesion of a 
material to itself or to another material. It may be in 
the form of a dry powder (talc, starch); a suspension 
(bentonite-water); a solution (soap-water); or a soft 
solid (stearic acid, tallow). Abherents are used as dust- 
ing agents and mold washes in the adhesives, rubber 
and plastics industries. Fats and oils are used as ab- 
herents in the baking industry. Fluorocarbon-resin 
coatings on metals are widely used on cooking 
utensils. 

Abies Siberica oil. See fir needle oil. 

abietic acid (abietinic acid; sylvic acid) C19H29COOH 
(having a phenanthrene ring system). A major active 
ingredient of rosin, where it occurs with other resin 
acids. The term is often applied to these mixtures, 
separation of which is not achieved in technical grade 
material. 

Properties: Yellowish resinous powder; m.p. 172- 
175°C; optical rotation -106°; soluble in alcohol, 
ether, chloroform, and benzene; insoluble in water. 
Combustible. Low toxicity. 

Derivation: Rosin, pine resin; tall oil. 

Method of purification: Crystallization. 

Grades: Technical. 

Containers: Kegs; drums; multiwall paper bags. 

Uses: Abietates (resinates) of heavy metals as varnish 
driers; esters in lacquers and varnishes; fermentation 
industries; soaps. 

“Abitol.”^*^ Trademark for a colorless, tacky, very vis- 
cous liquid; mixture of tetra-, di-, and dehydroabietyl 
alcohols made from rosin. 

Uses: Plasticizers, tackifiers, adhesive modifiers. 

ablation. The rapid removal of heat (5000 to 10,000°F) 
from a metallic substrate by pyrolysis of a material of 
low thermal conductivity, which is able to absorb or 
dissipate the heat while being decomposed to gases 
and porous char. Ablative materials applied to the 
exterior of temperature-sensitive structures isolate 
them from hyperthermal effects of the environment. 


Interaction of a high-energy environment with the 
exposed ablative material results in a small amount 
of sacrificial erosion of the surface material. The 
attendant energy-absorption processes control the 
surface temperature and greatly restrict the flow of 
heat into the substrate. Ablative materials are usually 
composed of a ceramic or glass-reinforced plastic. 

abrasive. A finely divided, hard, refractory material, 
ranging from 6 to 10 on the Mohs scale, used to re- 
duce, smooth, clean, or polish the surfaces of other, 
less hard substances, such as glass, plastic, stone, 
wood, etc. Natural abrasive materials include dia- 
mond dust, garnet, sand (silica), corundum (alu- 
minum oxide, emery), pumice, rouge (iron oxide), 
and feldspar; the more important synthetic types 
are silicon carbide, boron carbide, cerium oxide, and 
fused alumina. Abrasives in powder form are used in 
several ways: (1) applied directly to the surface to be 
treated by mechanical pressure or compressed-air 
blast, as in cleaning building stone; (2) affixed to a 
paper or textile backing after the particles have been 
coated with an adhesive; or (3) mixed with a bonding 
agent such as sodium silicate or clay, the particles 
being compressed into a wheel rotated by a power- 
driven shaft. 

abrasive, coaled. See abrasive (2). 

ABS. Abbreviation for ( 1 ) alkyl benzene sulfonate (de- 
tergent); (2) acrylonitrile-butadiene-styrene copoly- 
mer. See ABS resin. 

“Absafil.”535 Trademark for an acrylonitrile-butadiene- 
styrene copolymer reinforced with glass fiber. 

See also reinforced plastic. 

abscisin. A plant hormone which promotes the aging 
process in plants, by inducing the dropping of leaves 
and fruit. Occurs naturally in many plants; the syn- 
thetic product is commercially available as abscisic 
acid. See also plant growth regulator. 

absolute. (I) Free from admixture of other substances; 
pure. Example: absolute alcohol is dehydrated ethyl 
alcohol, 99% pure. 

(2) The pure essential oil obtained by double sol- 
vent extraction of flowers in the manufacture of per- 
fumes. See concrete (2). 

(3) Absolute temperature (q.v.). 

absolute temperature. The fundamental temperature 
scale used in theoretical physics and chemistry, and 
in certain engineering calculations such as the change 
in volume of a gas with temperature. Absolute tem- 
peratures are expressed either in degrees Kelvin or 
in degrees Rankine, corresponding respectively to 
the centigrade and Fahrenheit scales. Degrees Kel- 
vin are obtained by adding 273 to the centigrade 
temperature, while degrees Rankine are obtained by 
adding 460 to the Fahrenheit temperature. The near- 
est practical approach to absolute zero is about 
-272°C. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 

1 



absorbent 


2 


absorbent. (1) Any substance exhibiting the property 
of absorption, e.g., absorbent cotton, so made by 
removal of the natural waxes present. See absorp- 
tion 0)- (2) A material that does not transmit cer- 
tain wavelengths of incident radiation. See absorp- 
tion (2). 

absorption. (1) In chemical terminology, the penetra- 
tion of one substance into the inner structure of 
another, as distinguished from adsorption, in which 
one substance is attracted to and held on the surface 
of another. Physicochemical absorption occurs be- 
tween a liquid and a gas or vapor, as in the operation 
known as scrubbing (q.v.) in which the liquid is 
called an absorption oil; sulfuric acid, glycerol, and 
some other liquids absorb water vapor from the air 
under certain conditions. Physiological absorption 
takes place through porous tissues such as the skin 
and intestinal walls, which permit passage of liquids 
and gases into the bloodstream. See also adsorption; 
hygroscopic. 

(2) In physical terminology, retention by a sub- 
stance of certain wavelengths of radiation incident 
upon it, followed by either an increase in tempera- 
ture of the substance or by a compensatory change 
in the energy state of its molecules. The ultraviolet 
component of sunlight is absorbed as the light passes 
through glass and some organic compounds, the 
radiant energy being transformed into thermal en- 
ergy. The radiation-absorptive capacity of matter is 
utilized in analytical chemistry in various types of 
absorption spectroscop;^ (q.v.). 

(3) In physical chemistiy, the ability of some ele- 
ments to pick up or “capture” thermal neutrons pro- 
duced in nuclear reactors as a result of fission. This 
is due to the large capture cross section of their atoms, 
which is measured in units called barns; elements of 
particularly high neutron absorption capability are 
cadmium and boron. 

absorption band. The range of wavelengths absorbed 
by a molecule; for example, absorption in the infra- 
red band of 2.3 to 3.2/i indicates the presence of OH 
and NH groups, while the 3.3 to 3.5 band indicates 
aliphatic structure. Atoms absorb only a single wave- 
length, producing lines, such as the sodium D line. 
See also spectroscopy; resonance (2); ultraviolet ab- 
sorber; excited state. 

absorption oil. See absorption (1). 

absorption spectroscopy. An important technique of 
instrumental analysis involving measurement of the 
absorption of radiant energy by a substance as a 
function of the energy incident upon it. Absorption 
processes occur throughout the electromagnetic spec- 
trum, ranging from the gamma region (nuclear reso- 
nance absorption or the Mossbauer effect) to the 
radio region (nuclear magnetic resonance). In prac- 
tice they are limited to those processes that are fol- 
lowed by the emission of radiant energy of greater 
intensity than that which was absorbed. All absorp- 
tion processes involve absorption of a photon by the 
substance being analyzed. If it gives off the excess 
energy by emitting a photon of less energy than that 
absorbed, fluorescence or phosphorescence occurs, 
depending on the lifetime of the excited state. 

^ The emitted energy is normally studied. If the 
source of radiant energy and the absorbing species 
are in identical energy states, i.e., in resonance, 
the excess energy is often given up by the nondirec- 
tiqnal emission of a photon whose energy is identical 
with that absorbed. 

Either absorption or emission may be studied. 


depending upon the chemical and instrumental cir- 
cumstances. If the emitted energy is studied, the 
term “resonant fluorescence” is often used. However, 
if the absorbing species releases the excess energy 
in small steps by the process of inter-molecular col- 
lision or some other mode, it is commonly under- 
stood that this phenomenon falls within the realm 
of absorption spectroscopy. (The terms absorption 
spectroscopy, spectrophotometry, and absorptimetry 
are often used synonomously.) 

Most absorption spectroscopy is done in the ultra- 
violet, visible, and infrared regions of the electro- 
magnetic spectrum. See also emission spectroscopy; 
infrared spectroscopy. 

ABS resin. Any of a group of tough, rigid thermo- 
plastics deriving their name from the three letters of 
the monomers which produce them; /Icrylonitrile- 
Butadiene-5tyrene. Most contemporary ABS resins 
are true graft polymers consisting of an elastomeric 
polybutadiene or rubber phase, grafted with styrene 
and acrylonitrile monomers for compatibility, dis- 
persed in a rigid styrene-acrylonitrile (SAN) matrix. 
Mechanical polyblends of elastomeric and rigid co- 
polymers, e.g., butadiene-acrylonitrile rubber and 
SAN, historically the first ABS resins, are also 
marketed. 

Varying the composition of the polymer by chang- 
ing the ratios of the three monomers and use of 
other comonomers and additives results in ABS res- 
ins with a wide range of properties. 

Properties: Dimensional stability over temperature 
range from -40 to +160°F. Attacked by nitric and 
sulfuric acids, and by aldehydes, ketones, esters, and 
chlorinated hydrocarbons. Insoluble in alcohols, 
aliphatic hydrocarbons, mineral and vegetable oils. 
Processed by conventional molding and extrusion 
methods. Sp. gr. 1.04; tensile strength about 6500 
psi; flexural strength 10,000 psi; good electrical re- 
sistance; water absorption 0.3-0.4%. Nontoxic. Com- 
bustible, but slow-burning; flame retardants may be 
added. Can be vacuum-metallized or electroplated. 
Grades; High-, medium-, and low-impact; molding 
and extrusion. 

Uses: Automobile body parts and fittings; telephones; 
bottles; heels; luggage; packaging; refrigerator door 
liners; plastic pipe (subject to local building codes); 
building panels (ditto); shower stalls; boats; radiator 
grills; machinery housings; business machines. 

Note: Several trademarked types are “Cycolac,” 
“Abson,” “Kralastic,” “Lustran.” For further infor- 
mation refer to Society of Plastics Industry, 250 Park 
Ave., New York. 

abundance. The relative amount (% by weight) of a 
substance in the earth’s crust, including the atmo- 
sphere and the oceans. 

(a) The abundance of the elements in the earth’s 
crust is: 


Rank 

Element 

% by wt. 

1 

Oxygen 

49.2 

2 

Silicon 

25.7 

3 

Aluminum 

7.5 

4 

Iron 

4.7 

5 

Calcium 

3.4 

6 

Sodium 

2.6 

7 

Potassium 

2.4 

8 

Magnesium 

1.9 

9 

Hydrogen 

0.9 

10 

Titanium 

0.6 

11 

Chlorine 

0.2 

12 

Phosphorus 

0.1 
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Rank 

Element 

% by wt. 

13 

Manganese 

0.1 

14 

Carbon 

0.09 

15 

Sulfur 

0.05 

16 

Barium 

0.05 


all others 

0.51 


(b) The percentages of inorganic compounds in 
the earth’s crust, exclusive of water, are: 

(l)Si02 55 (2)Al203 15 (3)CaC03 8.8 

(4) MgO 1.6 (5) NaiO 1.6 (6) K2O 1.9 

(c) The most abundant organic materials are cel- 
lulose and its derivatives, and proteins. 

Note: On the universal scale, the most abundant 
element is hydrogen. 

Ac Symbol for actinium; abbreviation of acetate. 

AC. Abbreviation for allyl chloride, 
acacia gum. See arabic gum. 

scsmvde. A ijp^ aw? 

ticks (acarides). 

“Accel.”*^^ Trademark for a lactic acid starter culture 
for use in food processing. 

accelerator. (1) A compound, usually organic, that 
greatly reduces the time required for vulcanization 
of natural and synthetic rubbers, at the same time 
improving the ageing and other physical properties. 
Organic accelerators invariably contain nitrogen, 
and in some cases both nitrogen and sulfur. The latter 
type are called ultra-accelerators because of their 
greater activity. The major types include amines, 
guanidines, thiazoles, thiuram sulfides, and dithio- 
carbamates. The amines and g^nidines are basic, 
the others acidic. The introduction of organic accel- 
erators in the early twenties was largely responsible 
for the successful development of automobile tires 
and mechanical products for engineering uses. A few 
inorganic accelerators are still used in low-grade 
products, e.g., lime, magnesium oxide, and lead ox- 
ide. See also vulcanization, rubber. 

(2) A compound added to a photographic devel- 
oper to increase its activity, such as certain quater- 
nary ammonium compounds and alkaline substances. 

(3) A particle accelerator (q.v.). 

acceptor. See donor. 

“Acele.’’^* Trademark for a cellulose acetate fiber. 
Properties: Sp. gr. 1.32; tensile strength (psi), 18,000- 
24,000; break elongation 28%; moisture regain 6%; 
soluble in glacial acetic acid, acetone, acetonitrile, 
butyrolactone, dimethyl formamide, dioxane-1,4. 
Combustible. 

Containers: Tubes and cones in cases; beams. 

Uses: Textiles. 

See also acetate fiber. 

acenaphthene (1,8-dihydroacenaphthalene; ethylene- 
naphthalene) CioH 6{CH2)2, a tricyclic compound. 
Properties: White needles; sp. gr. 1.024 (99/4°C); 
freezing point 93.6° C; b.p. 277.5° C; refractive index 
(100°C) 1.6048. Soluble in hot alcohol; insoluble in 
water. Combustible. 

Derivation: From coal tar. 

Grades: Technical; 98%. 

Containers: Fiber drums. 

Hazard: Irritating to eyes and skin. 


Uses: Dye intermediate; pharmaceuticals; insecticide; 
fungicide; plastics. 

acenaphthenequinone ( 1 ,2-acenapthenedione) 
CioH 6(CO)2, a tricyclic compound. 

Properties: Yellow needles; m.p. 261-263°C; insol- 
uble in water; soluble in alcohol. 

Derivation: By oxidizing acenaphthene, using glacial 
acetic acid and sodium or potassium dichromate. 
Grades: Technical. 

Uses: Dye synthesis. 

acenocoumarin (3-(alpha-acetonyl-4-nitrobenzyl)-4- 
hydroxycoumarin) C19H15NO6. 

Properties: White crystalline powder, tasteless and 
odorless; m.p. 197° C. Slightly soluble in water and 
organic solvents. Low toxicity. 

Use: Medicine (anticoagulant). 

acetal (diethylacetal; 1,1-diethoxyethane; ethylidenedi- 
ethyl ether) CH3CH(OC2H5)2. 

Properties: Colorless, volatile liquid; agreeable odor; 
nutty after-taste. Stable to alkalies but readily de- 
composed by dilute adds. Forms a constant-boilmg 
mixture with ethyl alcohol. Soluble in alcohol, ether, 
and water. Sp. gr. 0.831; b.p. 103-104°C; vapor pres- 
sure 20.0 mm (20° Q; flash point (closed cup) -5°F; 
specific heat 0.520; refractive index 1.38193 (20°C); 
wt (Ib/gal) 6.89; autoignition temp. 446°F. 
Derivation: Partial oxidation of ethyl alcohol, the 
acetaldehyde first formed condensing with the 
alcohol. 

Grades: Technical. 

Containers: Cans; carboys. 

Hazard: Highlj^ flammable. Dangerous fire risk. Ex- 
plosive limits in air 1.65 to 10.4%. Moderately toxic 
and narcotic in high concentrations. 

Uses: Solvent; cosmetics; organic synthesis; perfumes; 
flavors. 

Shipping regulations. (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

See also acetal resin. 

acetaldehyde (acetic aldehyde; aldehyde; ethanal; ethyl 
aldehyde) CH 3 CHO. 

Properties: Colorless liquid; pungent, fruity odor. 
Sp. gr. 0.783 (18/4°C); b.p. 20.2°C; m.p. -123.5°C; 
vapor pressure 740.0 ram (20°C); flash point -40°F 
(open cup); specific heat 0.650; refractive index 
1.3316 (20° C); wt. 6.50 lb/ gal (20° Q; miscible with 
water, alcohol, ether, benzene, gasoline, solvent 
naphtha, toluene, xylene, turpentine and acetone. 
Derivation: (a) oxidation of ethylene; (b) vapor-phase 
oxidation of ethanol; (c) vapor-phase oxidation of 
propane and butane; (d) direct conversion of ethylene. 
Grades: Technical 99%. 

Containers; 5-, 10-, 55-, and 110-gal steel drums; tank 
cars. 

Hazard: Highly flammable and toxic. Dangerous fire 
and explosion risk. Explosive limits in air 4 to 57%. 
Tolerance, 100 ppm in air. Safety data sheet avail- 
able from Manufacturing Chemists Assn., Washing- 
ton, D.C. 

Uses: Manufacture of acetic acid and acetic anhy- 
dride, n-butanol, 2-ethylhexanol, peracetic acid, 
pentaerythritol, pyridines, chloral, 1,3-butylene gly- 
col, and trimethylolpropane; also as intermediate. 
Shipping reflations: (Rail) Red label. (Air) Flam- 
mable Liquid label.) 

acetaldehyde ammonia. See aldehyde ammonia, 
acetaldehyde cyanohydrin. See lactonitrile. 


Superior numbers refer to Manufacturers of TraQe Mark Products. For page number see Contents. 
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acetaldol. See aldol. 

acetal resin (polyacetal). A polyoxymethylene thermo- 
plastic polymer obtained by iomcally initiated poly- 
merization of formaldehyde (CH2O) to obtain ahnear 
molecule of the type -O-CH2-O-CH2-O-CH2-. Single 
molecules may have over 1500 -CH2O- units. As the 
molecule has no side chains, dense crystals are 
formed. Acetal resins are hard, rigid, strong, tough 
and resilient; dielectric constant 3.7; dielectric 
strength 1200 volts/mil (20-mil), 600 volts/mil (80- 
mil); dimensionally stable under exposure to mois- 
ture and heat, resistant to chemicals, solvents, flexing 
and creep, and have a high gloss and low friction sur- 
face. Can be chromium-plated, injection-molded, ex- 
truded, and blow-molded. Not recommended for use 
in strong acids or alkalies. They may be homo- 


polymers or copolymers. 

Properties; Sp. gr. 1.425; thermal conductivity 0.13 
Btu/hr/sq ft/°F/ft; coefficient of thermal expansion 
4.5 X 10'^ per °F; specific heat 0.35 Btu/lb/°F; wa- 
ter absorption 0.41%/24 hr; tensile strength 10,000 
psi; elongation 15%; hardness (Rockwell) R120; 
impact strength (notched) 1.4 ft-lb/in.; flexural 
strength 14,100 psi; shear strength 9500 psi. Com- 
bustible, but slow burning. 

Uses: An engineering plastic, often used as substitute 
for metals, as oil and gas pipes; automotive and 
appliance parts; industrial parts; hardware; com- 
munication equipment; aerosol containers for 
cosmetics. 

See also “Delrin”; “Celcon.” 


acetamide (acetic acid amine, ethanamide) CH3CONH2. 

Properties: Colorless deliquescent crystals. Mousy 
odor. Soluble in water and alcohol; slightly soluble 
in ether. Sp. gr. 1.159; m.p. 82°C; b.p. 223°C; re- 
fractive index 1.4274 (78.3°C). Low toxicity. 
Combustible. 

Derivation: Interaction of ethyl acetate and ammo- 
nium hydroxide. 

Method of purification; Crystallization. 

Grades: Technical; C.P. (odorless); intermediate; 
reagent. 

Containers; Fiber cartons. 

Uses; Organic synthesis (reactant, solvent, peroxide 
stabilizer); general solvent; lacquers; explosives; 
soldering flux; hygroscopic agent; wetting agent; 
penetrating agent. 


acetamido-. Prefix indicating the group CH 3 CONH-. 
Also called acetamino- or acetylamino-. 


5-acetamido-8-amino-2-naphthalenesuIfonic acid 
(acetyl-1 ,4-naphthalenediamine-7-sulfonic acid; 
acetylamino-l,6-Cleve’s acid) 

CioH 5(NHCOCH3)(NH2)(S03 H). a reddish brown 
paste. 

Hazard; May be toxic. 

Use; Chemical intermediate. 
8-acetamido-5-amino-2-naphthBlenesulfonic acid 
(acetyl-1, 4-naphthalenediamine-6-sulfonic acid; 
acetylamino-l,7-Cleve’s acid) 
C,oH 5(NHCOCH3)(NH2)(S03 H). a paste. 

Hazard; May be toxic. 

Use: Chemical intermediate. 

para-acetamidobenzenesulfonyl chloride. See N- 
acetylsulfanilyl chloride. 

acetamidocyanoacetic ester. See ethyl acetamidocyano- 
acetate. 


8-acetamido-2-naphthalenesulfonic acid magnesium st 
(acetyl-l,7-Cleve’s acid) 
[CioH6(CH3CONH)(S03)]2Mg. 


Properties; Brownish-gray paste containing approxi- 
mately 80% solids. 

Use: Intermediate. 

para-acetamidophenol. See para-acetylaminophenol. 

“Acetamine.”« Trademark for a group of azo dyes 
and developers made for application to acetate yarn, 
and especially suited to nylon, 
acetamino-. See acetamido-. 
acetaminophen. See para-acetylaminophenol. 

acetanilide (N-phenylacetamide) C6H5NH(COCH3). 
Properties; White, shining crystalline leaflets or white, 
crystalline powder; odorless; stable in air; slightly 
burning taste; sp. gr. 1.2105; m.p. 114-116°C; b.p. 
303.8°C; soluble in hot water, alcohol, ether, chloro- 
form, acetone, glycerol and benzene. Flash point 
345°F; combustible; autoignition temp. 1015°F. 
Derivation; Acetylation of aniline with glacial acetic 
acid. 

Grades; Technical; C.P. 

Containers: 1-lb cartons; bottles; fiber drums; multi- 
wall paper bags. 

Hazard; Moderately toxic by ingestion. 

Use: Rubber accelerator; inhibitor in hydrogen per- 
oxide; stabilizer for cellulose ester coatings; manu- 
facture of intermediates (para-nitroaniline, para- 
nitroacetanilide; para-phenylenediamine); synthetic 
camphor; pharmaceutical chemicals; dyestuffs; pre- 
cursor in penicillin manufacture; medicine (anti- 
septic). 

acetanisole. See para-raethoxyacetophenone. 

acetate. (1) A salt of acetic acid in which the terminal 
. H atom is replaced by a metal, as in copper acetate, 
Cu(CH3COO)2. 

(2) An ester of acetic acid where the substitution 
is by a radical as in ethyl acetate, CH3COOC2HS. 
In cellulose acetate the hydroxyl radicals of the cel- 
lulose are involved in the esterification. See also cel- 
lulose acetate; vinyl acetate. 

acetate dye. One group comprises water-insoluble azo 
or anthraquinone dyes that have been highly dispersed 
to make them capable of penetrating and dyeing ace- 
tate fibers. A second class consists of water-insoluble 
amino azo dyes that are made water-soluble by treat- 
inent with formaldehyde and bisulfite. After absorp- 
tion by the fiber the resulting sulfonic acids hydrolyze 
and regenerate the insoluble dyes. 

acetate fiber. Generic name for a manufactured fiber 
in which the fiber-forming substance is cellulose ace- 
tate. Where not less than 92% of the hydroxyl groups 
are acetylated, the term triacetate may be used as a 
generic description of the fiber (Federal Trade Com- 
mission). This fiber was formerly called “acetate 
rayon” or “acetate silk.” The term “rayon” is no longer 
permissible for this type. 

Properties; Thermoplastic; becomes tacky at 350° F. 
Soluble in acetone and glacial acetic acid; decom- 
posed by concentrated solutions of strong acids and 
alkalies. Moisture absorption 6%. Tenacity (dry) 1.4 
g/denier; (wet) about 1 g/denier. Elongation 50% 
dry, 40% wet. Combustible. 

Uses: Wearing apparel; industrial fabrics. 

See also “Acele” (acetate); “Arnel” (triacetate); and 
following entry. 

acetate fiber, saponified. Regenerated cellulose fibers 
obtained by complete saponification of highly ori- 
ented cellulose acetate fibers. Available in continuous 
filament form having a high degree of crystallinity 
and great strength. 
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Properties: Tensile strength (psi) 136,000-155,000; 
elongation 6%; sp. gr. 1. 5-1. 6; moisture regain 9.6- 
10.7%; decomposes about 300°F. Similar to cotton 
in chemical resistance, dyeing, and resistance to in- 
sects and mildew. Combustible. 

Uses; Cargo-parachutes; typewriter ribbons; belts; 
webbing; tapes; carpet backing. 

acetate film. A durable, highly transparent film with 
nondeforming characteristics, produced from cellu- 
lose acetate resin. It is grease-, oil-, dust-, and air- 
proof and hygienic. Combustible. 

Available forms: Rolls and cut-to-size sheets. 

Uses: Laminates; support for photographic film; docu- 
ment preservation; pressure-sensitive tape; magnetic 
sound recording tape; window cartons and envelopes; 
packaging. 

acetate of lime. Commercial term for calcium acetate 
made from pyroligneous acid and milk of lime. There 
are brown and gray acetates of lime. For further 
data see calcium acetate. 

acetate process. See cellulose acetate. 

acethydrazidepyridinium chloride. See Girard’s “P” 
reagent. 

acetic acid (ethanoic acid, vinegar acid, methanecar- 
boxylic acid) CH3COOH. Glacial acetic acid is the 
pure compound (99.8% min.), as distinguished from 
the usual water solutions known as acetic acid. It is 
the end-product of oxidation of fermentation alco- 
hols, as in vinegar (q.v.). 36th highest-volume chem- 
ical produced in U.S. (1975). 

Properties: Cl?ar, colorless liquid; pungent odor. 
M.p. t6.63'‘C; b.p. 1 18°C (765 mm), 80°C (202 mm); 
sp. gr. 1.0492 (20/4“C); wt/gal (20°C) 8.64 lb; vis- 
cosity (20°C) 1.22 cps; flash point (open cup) 1 10°F; 
refractive index 1.3715 (20° C). Miscible with water, 
alcohol, glycerin, and ether; insoluble in carbon 
disulfide; autoignition temp. 800° F. Combustible. 
Derivation: (a) liquid- and vapor-phase oxidation of 
petroleum gases (wth catalyst); (b) oxidation of 
acetaldehyde; (c) reaction of methanol and carbon 
monoxide; (d) directly from naphtha. 

Grades: U.S.P. (glacial, 99.4 \vt %, and dilute, 36-37 
wt %), C.P.; technical (80; 99.5%); commercial (6, 
28, 30, 36, 56, 60, 70, 80 and 99.5%); N.F. (diluted; 
6.0 g/ 100 ml). 

Containers: 5-lb bottles; 6-, 13-gal carboys; 8.5-, 13-, 
55-, lOO-gal barrels and drums; tank cars. 

Hazard: Moderate fire risk. Pure acetic acid is toxic 
by ingestion and inhalation, but dilute material is 
approved by FDA for food use. Strong irritant to 
skin and tissue. Tolerance, 10 ppm in air. Safety 
data sheet available from Manufacturing Chemists 
Assn., Washington, D.C. 

Uses: Manufacture of acetic anhydride, cellulose ace- 
tate, and vinyl acetate monomer; acetic esters; chloro- 
acetic acid; production of plastics, pharmaceuticals, 
dyes, insecticides, photographic chemicals, etc.; food 
additive (acidulant); latex coagulant; oil-well acid- 
izer; textile printing. 

Shipping Regulations: Glacial or over 80% acid solu- 
tion: (Rail) Corrosive liquid, n.o.s.. White label. 
(Air) Corrosive label. 

See also vinegar. 

acetic acid amine. See acetamide, 
acetic acid, glacial. See acetic acid, 
acetic aldehyde. See acetaldehyde. 


acetic anhydride (acetyl oxide; acetic oxide) (CH3C0)20. 
Properties: Colorless, mobile, strongly refractive liq- 
uid; strong odor; sp. gr. 1.0830 (20/20°C); b.p. 
139.9°C; f.p. -73.1°C; flash point 121°F (C.C.). 
Autoignition temp. 732° F; wt/gal (20° C) 9.01 lbs. 
Miscible with alcohol, ether, and acetic acid; soluble 
in cold water; decomposes in hot water to form 
acetic acid. Combustible. 

Derivation: (a) oxidation of acetaldehyde with air or 
oxygen with catalyst; (b) by catalyzed thermal de- 
composition of acetic acid to ketone. 

Grades: C.P., technical (75, 85, 90-95%). 

Containers: Bottles; carboys; aluminum drums; tank 
cars. 

Hazards: Strongly irritating and corrosive; may cause 
bums and eye damage. Tolerance, 5 ppm in air. Mod- 
erate fire risk. Safety data sheet available from 
Manufacturing Chemists Assn., Washington, D.C. 
Uses: Cellulose acetate fibers and plastics; vinyl ace- 
tate; dehydrating and acetylating agent in produc- 
tion of pharmaceuticals, dyes, perfumes, explosives, 
etc.; aspirin. Esterifying agent for food starch (5% 
max.). 

Shipping Regulations: (Rail) Corrosive liquid, n.o.s.. 
White label. (Air) Corrosive label. 

acetic ester. See ethyl acetate. 

acetic ether. See ethyl acetate. 

acetic oxide. See acetic anhydride. 

acetin (monoacetin; glyceryl monoacetate) 
C3H5(0H)200CCH3. Acetin may also refer to glyc- 
eryl di- or triacetate, also known as diacetin and tri- 
acetin (q.v.). 

Properties: Colorless, thick liquid; hygroscopic; sp. 
gr. 1.206 (20/4°C); b.p. 158°C (165 mm); I30°C 
(3 mm); soluble in water, alcohol; slightly soluble in 
ether; insoluble in benzene; combustible. 

Derivation: By heating glycerol and strong acetic acid, 
distilling off the w'eak acetic acid formed and again 
heating with strong acetic acid and distilling. Method 
of purification: Rectification. 

Hazard: Moderately toxic; irritant. 

Uses: Tanning; solvent for dyes; food additive; gela- 
tinizing agent in explosives. 

acetoacetanilide (acetylacetanilide) 
CH3COCH2CONHC6H5. 

Properties: White, crystalline solid; m.p. 85° C. Re- 
sembles ethyl acetoacetate in chemical reactivity. 
Slightly soluble in water, soluble in dilute sodium 
hydroxide, alcohol, ether, acids, chloroform, and 
hot benzene; density 25 Ib/cu ft. Flash point 325° F; 
combustible. 

Derivation: By reacting ethyl acetoacetate with ani- 
line, eliminating ethyl alcohol. Acetoacetanilide may 
also be prepared from aniline and diketene. 

Grades: Technical. 

Containers: Fiber drums. 

Uses: Organic synthesis; dyestuffs (intermediate in the 
manufacture of the dry colors generally referred to 
as Hansa and benzidine yellows). 

acetoacet-ortho-anisidide 

CH3COCH2CONHQH4OCH3. 

Properties: White crystalline powder; m.p. 86.6°C; 
sp. gr. 1.1320 (86.6/20°C); flash point (open cup) 
325°F. Combustible. 

Containers: 1-gal cans; 5-, 55-gal drums. 

Uses: Intermediate for azo pigments. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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aceloacet-ortho-chloranilide 

CH3COCH2CONHC6H4CI. 

Properties: White crystalline powder; m.p. 10/ L, 
bp. decomposes; sp. gr. 1.1920 (107/20°C); flash 
point (open cup) 350° F. Almost insoluble in water. 
Combustible. 

Containers: 1-gal cans; 5-, 55-gaI drums. 

Hazard: Moderately toxic, by ingestion. 

Use; Intermediate for azo pigments. 


acctoacet-para-chloranilide CH3COCH2CONHC6H4Q. 
Properties; White crystalline powder; m.p. 133°C; 
b.p. decomposes; flash point (open cup) 320°F. Com- 
bustible. Very slightly soluble in water. 

Containers; 200-lb drums. 

Hazard; Moderately toxic by ingestion. 

Use; Intermediate for azo pigments. 


acetoacetic acid (acetylacetic acid; diacetic acid; ace- 
tone carboxylic acid) CH3COCH2COOH. 

Properties: Colorless oily liquid; soluble in water, al- 
cohol, and ether; decomposes below 100°C into ace- 
tone and carbon dioxide. 

Hazard; Irritant to eyes and skin. 

Uses; Organic synthesis. 


acetoacetic ester. See ethyl acetoacetate. 


acetoacet-para-phenetidide 

CH3COCH2CONHC6H4OCH3CH3. 

Properties; Crystalline powder; m.p. 108. 5°C; b.p. 
decomposes; sp. gr. 1.0378 (108.5/20° C); flash point 
(open cup) 325°F. Combustible. 

Containers: 1-gal cans; 5-, 55-gal drums. 

Hazard: Moderately toxic by ingestion. 

Use; Intermediate for azo pigments. 

acetoacet-ortho-toluidide CH3COCH2CONHC6H4CH3. 
Properties: Fine, white granular powder; m.p. 106°C; 
b.p. decomposes; density 1.062 g/ml ( 1 06° C); slightly 
soluble in water. Flash point 320° F; combustible. 
Grades; Technical. 

Hazard; Moderately toxic. 

Uses; Intermediate in the manufacture of Hansa and 
benzidine yellows. 

acetoacet-para-toluidide CH3COCH2CONHC6H4CH3. 
Properties: White crystalline powder; m.p. 93.0- 
96.0° C; purity, 99% min. 

Hazard; Moderately toxic. 

Uses; Light-fast yellow pigment intermediate; diazo 
coupler. 


acetoacet-meta-xylidide (AAMX) 
(CH3)2C6H3NHC0CH2C0CH3. 

Properties; White to light yellow crystalline solid; 
m.p. 89-90°C; sp. gr. (20°C) 1.238; solubility in wa- 
ter (25°C) 0.5%; flash point 340° F; combustible. 

Use; Intermediate for yellow pigments. 

acetoaminofluorene. A pesticide. May not be used in 
food products or beverages (FDA). 

Hazard; Toxic by ingestion. 

para-acctoanisole. See para-methoxyacetophenone. 

acetoglyceride. Usually an acetylated monoglyceride 
although commercial acetoglycerides will contain 
di- and triglycerides. See acetostearin. 

acctoin. See acetylmethylcarbinol, 
acetol. See hydroxy-2-propanone. 
acetomeroctol 

CH3COOHgC6H3(OH)C(CH3)2CH2C(CH3)3. 
Properties; White solid; m.p. 155-I57°C; freely sol- 
uble in alcohol; soluble in ether or chloroform; spar- 
ingly soluble in benzene; insoluble in water. 


Hazard; Toxic by ingestion. 

Use; Medicine (antiseptic, solution I ; 1000) 

Shipping regulations; (Rail, Air) Mercury com- 
pounds, solid, n.o.s.. Poison label. 

acetone (dimethylketone; 2-propanone) CH 3 COCH 3 . 
40th highest-volume chemical produced in U.S. (1975). 
Properties; Colorless volatile liquid; sweetish odor. 
M.p. -94.3°C; b.p. 56.2°C; refractive index (20°C) 
1.3591; sp. gr. (20/20°C) 0.792; wt/gal (I5°C) 6.64 
lb; flash point (open cup) 15°F. Autoigmtion temp. 
1000° F. Miscible with water, alcohol, ether, chloro- 
form and most oils. 

Derivation; (a) Oxidation of cumene (q.v.); (b) de- 
hydrogenation or oxidation of isopropyl alcohol 
with metallic catalyst) (c) vapor-phase oxidation of 
butane; (d) by-product of synthetic glycerol 
production. 

Grades; Technical; C.P.; N.F.; electronic; spectro- 
photometric. 

Containers: Cans; drums; tank cars; tank trucks. 
Hazard: Flammable; dangerous fire risk. Explosive 
limits in air 2.6 to 12.8%. Tolerance, 1000 ppm in air. 
Safety data sheet available from Manufacturing 
Chemists Assn., Washington, D.C. 

Uses: Chemicals (methyl isobutyl ketone, methyl iso- 
butyl carbinol; methyl methacrylate; bisphcnol-A); 
paint, varnish and lacquer solvent; cellulose acetate, 
especially as spinning solvent; to clean and dry parts 
of precision equipment; solvent for potassium iodide 
and permanganate; delusterant for cellulose acetate 
fibers; specification testing of vulcanized rubbe; 
products. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

acetone bromoform. See tribromo-/er/-butyl alcohol, 
acetonccarboxyllc acid. See acetoacetic acid, 
acetone chloroform. See chlorobutanol. 

acetone cyanohydrin (alpha-hydroxyisobutyronitrile; 
2 -methyIlactonitrile) (CH3)2COHCN. 

Properties; Colorless liquid; b.p. 82°C (23 mm); m.p. 
-20°C; density 0.932 (19°C); refractive index n 20/D 
1.3996; flash point 165°F; soluble in water, alcohol, 
and ether. Combustible; autoignition temp. I270°F. 
Derivation: Condensing acetone with hydrocyanic 
acid. 

Grades: Technical (97-98% pure). 

Containers: 6-gal carboys; 380-lb drums. 

Hazard; Toxic. Readily decomposes to hydrocyanic 
acid and acetone. 

Uses; Insecticides; intermediate for organic synthesis, 
especially methyl methacrylate. 

Shipping regulations: (Rail, Air) Poison label. 

acetonedicarboxylic acid. See beta-ketoglutaric acid, 
acetone oxime. See acetoxime. 

acetone semicarbazone (CH 3 ) 2 CNNHCONH 2 . White 
powder; m.p. 188°C. A chemical intermediate. 

acetone sodium bisulfite. See sodium acetone bisulfite. 

acetonitrile (methyl cyanide) CH3C s N. 

Properties: Colorless, limpid liquid; aromatic odor 
sp. gr. 0.783; m.p. -41°C; b.p. 82° C; flash point 
42°F. Soluble in water and alcohol; high dielectric 
constant; high polarity; strongly reactive. 

Derivation: By-product of propylene-ammonia process 
for acrylonitrile. 

Grades; Technical; nanograde; spectrophotometric 
Containers; Drums; tank cars; tank trucks. 

Hazard; Toxic. Flammable, dangerous fire risk. Tol- 
erance, 40 ppm in air. 
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Uses; Solvent in hydrocarbon extraction processes, 
especially for butadiene; specialty solvent; inter- 
mediate; separation of fatty acids from vegetable oils; 
manufacture of synthetic pharmaceuticals. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

acetonylacetone (1,2-diacetylethane; hexanedione-2,5; 
2,5-diketohexane) CH3COCH2CH2COCH3. 
Properties: Colorless liquid. Soluble in water; sp. gr. 
0.9734 (20/20°C); b.p. 192.2°C; vapor pressure 0.43 
mm at 20° C; freezing point -5.4° C; flash point 
185°F; wt 8.1 Ib/gal (20°C). Combustible; autoigni- 
tion temp. 920° F. 

Derivation: By-product in the production of acetalde- 
hyde from acetylene. 

Grades: Technical. 

Containers: 1-gal cans; 5-, 55-gal drums. 

Hazard; Irritant to eyes and skin. 

Uses; Solvent for cellulose acetate, roll-coating inks, 
lacquers, stains; intermediate for pharmaceuticals 
and photographic chemicals; electroplating. 

acetonyl alcohol. See hydroxy-2-propanone. 

3-(aIpha-acefonylbenzyl)-4-hydroxycoumarin. See war- 
farin. 

3-(alpha-acefonylfurfuryl)-4-hydroxycoumarin (sodium 
salt also used). A rodenticide. 

Hazard: Toxic by ingestion and inhalation. 

3-(alpha-acetonyl-4-nitrobenzyl)-4-hydroxycoumarin. 
See acenocoumarin. 

acetophenetidin (para-acetylphenetidin; acetopheneti- 
dide; phenacetin; para-ethoxyacetanilide) 
CH3CONHQH4OC2H5. 

Properties: White crystals or powder; odorless and 
stable in air. Soluble in alcohol, chloroform and 
ether; slightly soluble in water; has slightly bitter 
taste. M.p. 135°C. 

Derivation: By the interaction of para-phenetidin and 
glacial acetic acid, or of ethyl bromide and para- 
acetaminophenol. 

Method of purification: Crystallization. 

Grades: Technical; U.S.P., as phenacetin. 

Containers: 100-, 200-, 1000-lb drums. 

Hazard; Moderately toxic by ingestion. 

Uses; Medicine (analgesic); veterinary medicine. 

acetophenone (phenyl methyl ketone; hypnone; acetyl- 
benzene) C 6 H 5 COCH 3 . 

Properties: Colorless liquid with sweet, pungent odor 
and taste. B.p. 201.7°C; f.p. 19.7°C; sp. gr. (20/20°C) 
1.030; wt/gal (20° C) 8.56 lb; refractive index (20° C) 
1.5363; flash point (COC) 180° F. Slightly soluble in 
water; soluble in organic solvents. Combustible. Low 
toxicity. 

Derivation; (a) Friedel-Crafts process with benzene 
and acetic anhydride or acetyl chloride; (b) by- 
product from the oxidation of cumene (c) oxidation 
of ethylbenzene. 

Method of purification: Distillation and crystallization. 
Grades: Technical; refined; perfumery. 

Containers; Glass bottles; cans; drums; tank cars; tank 
trucks. 

Hazard: Narcotic in high concentrations. 

Uses: Perfumery; solvent; intermediate for pharma- 
ceuticals, resins, etc.; flavoring. 

“Acetoquat.”'''* Trademark for a series of quaternary 
ammonium salts. 


“Aceto-Slip.”'"™ Trademark for a refined oleamide 
(q.v.). 

acetostearin. 

CH 3 (CH 3 ), 6 C 00 CH 2 CH 0 HCH 200 CCH 3 . Acety- 
lated glyceryl monostearate. Solid with peculiar 
combination of flexibility and nongreasiness. De- 
rived from glyceryl monostearate or mixed gly- 
cerides by acetylation with acetic anhydride. 
Used as a protective coating for food and as a 
plasticizer. Nontoxic. 

acetotoluidide. See acetyl-ortho- or -para-toluidine. 

acetoxime (acetone oxime; 2 -propanone oxime) 
(CH3)2.CN0H. 

Properties; Colorless crystals; both basic and acidic 
in properties. Volatilizes in air. Chloral-like odor. 
Sp. gr. 0.97 (20/20°C); b.p. 136.3°C; m.p. 61°C. 
Fairly readily hydrolyzed by dilute acids. Soluble in 
alcohols, ethers, and water. Combustible. 

Grades: Technical. 

Uses: Organic synthesis (intermediate); solvent for 
cellulose ethers; primer for diesel fuels. 

ortho-acetoxybenzoic acid. See aspirin. 

acetoxylation. A recently developed method of synthe- 
sizing ethylene glycol in which ethylene is reacted 
with acetic acid in the presence of a catalyst such as 
tellurium-bromine, resulting in formation of mixed 
mono- and diacetates; this is followed by hydrolysis 
to ethylene glycol and acetic acid, tvith up to 95% 
yield of the glycol. It is- thus considerably more effi- 
cient than the ethylene oxide method. 

4-(para-acetoxyphenyl)-2-butanone. See Q-lure. 

acetozone. See acetylbenzoyl peroxide. 

“Acetulan.”'*’-’ Trademark for a special fraction of 
acetylated lanolin alcohols. 

Properties: Anhydrous, pale straw color, practically 
odorless, low-viscosity liquid. Miscible with ethanol, 
mineral oil, and other common formulating mate- 
rials; insoluble in water. Combustible, nontoxic. 

Uses: Hydrophobic penetrant; emollient; plasticizer; 
cosolvent; pigment dispersant; cosmetics. 

aceturic acid (N-acetylglycine; acetylaminoacetic acid). 
CH3CONHCH2COOH. 

Properties: Long needles; m.p. 206-208°C; soluble in 
water and alcohol; slightly soluble in acetone, chloro- 
form; glacial acetic acid; practically insoluble in 
ether, benzene. Forms stable salts with organic bases. 
Use; Medicine. 

acetylacetanilide. See acetoacetanilide. 

acetylacetic acid. See acetoacetic acid. 

acetylacetone CH 3 COCH 2 OCCH 3 (diacetylmethane; 
pentanedione -2,4). 

Properties: Mobile, colorless liquid. Unpleasant odor. 
When cooled, solidifies to lustrous, pearly spangles. 
The liquid is affected by light, turning brown and 
forming resins. B.p. 140.5°C sp. gr. (20/20°C) 0.9753; 
wt 8.1 Ib/gal; freezing point -23.5°C; flash point 
I05°F (TOC). Soluble in water (acidified by hydro- 
chloric acid); fairly soluble in neutral water; soluble 
in alcohol, chloroform, ether, benzene, acetone, and 
glacial acetic. Combustible. 

Derivation: By condensing ethyl acetate with acetone. 
Containers: 5-gal cans; 55-gal drums. 

Hazard: Moderate fire risk; moderately toxic. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Uses: Solvent for cellulose acetate; intermediate; 
metal chelates; paint driers; lubricant additives; 
pesticides. 

N-acetyl-L(+)-alanine. See alanine, 
acetylamino-. See acetamido-. 
acetylaminoacetic acid. See aceturic acid. 

para-acefylaminobenzenesulfonyl chloride. See N- 
acetylsulfanilyl chloride. 

ortho-acetylaminobenzoic acid. See acetylanthranilic 
acid. 

para-acetylaminophenol (APAP; N-acetyl-para-amino- 
phenol; acetaminophen; para-acetamidophenol; para- 
hydroxyacetanilide) CH3CONHC6H4OH. 

Properties: Crystals; odorless; slightly bitter taste; 
sp. gr. 1.293 (21/4°C); m.p. 168°C; slightly soluble 
in water and ether; soluble in alcohol; pH saturated 
aqueous solution 5. 5-6.5 

Derivation: Interaction of para-aminophenol and an 
aqueous solution of acetic anhydride. 

Grade: N.F. 

Containers: Drums. 

Uses: Intermediate in making pharmaceuticals; stabi- 
lizer for hydrogen peroxide. 

para-acetylaminophenyl salicylate (phenetsal) 
QH 4 (NHC 0 CH 3 ) 00 CC 6 H 40 H. 

Properties; Fine, white, crystalline scales; odorless, 
tasteless. Soluble in alcohol, ether, and hot water; 
insoluble in light hydrocarbon solvents; decomposed 
by strong alkalies. M.p. 187-188°C. 

Derivation: By reducing para-nitrophenol salicylate to 
para-aminophenol salicylate and acetylating the 
latter. 

Containers: Tins; glass bottles. 

Hazard: See aspirin. 

Use: Medicine (analgesic). 

para-acetylanisole. See para-methoxyacetophenone. 

N-acetylanthranilic acid (ortho-acetylaminobenzoic 
acid) CH3CONHC6H4COOH. 

Properties: Needles, plates, rhombic crystals (crystal- 
lized in glacial acetic acid); m.p. 185°C; slightly 
soluble in water; soluble in hot alcohol, ether and 
benzene. Combustible. 

Derivation; Oxidation of ortho-acetyltoluidine with 
potassium permanganate in the presence of magne- 
sium sulfate or potassium chloride. 

Grades: Technical. 

Uses: Chemical (organic synthesis, anthranilic acid). 

acetylation. Introduction of an acetyl radical (CHjCO-) 
into the molecule of an organic compound having 
OH or NH2 groups. The usual reagents for this pur- 
pose are acetic anhydride or acetyl chloride. Thus 
ethyl alcohol C2H5OH may be converted to ethyl 
acetate (C2H5OCOCH3). Cellulose is similarly con- 
verted to cellulose acetate by treatment with a mix- 
ture containing acetic anhydride. Acetylation is com- 
monly used to determine the number of hydroxyl 
groups in fats and oils (see acetyl value). 

acetylbenzene. See acetophenone. 

acetyl benzoyl peroxide (acetozone; benzozone) 
CeHsCO-Oz-OCCHj. 

Properties: White crystals; decomposed by water, 
alkaloids, organic matter and some organic solvents; 
decomposes slowly and evaporates when gently 
heated, and instantaneously (possibly explosively) 
if quickly heated, ground or compressed. M.p. 
36.6°C; b.p. 130°C (19 mm); moderately soluble in 


ether, chloroform, carbon tetrachloride and water; 
slightly soluble in mineral oils and alcohol. "Hie 
commercial product is mixed with a neutral drying 
powder and contains 50% acetyl benzoyl peroxide. 
Hazard; Moderately toxic by ingestion. Strong irri- 
tant to skin and mucous membranes. Strong oxidiz- 
ing agent; dangerous in contact with organic mate- 
rials. Moderate explosion risk when shocked or 
heated. 

Uses: Medicine (active germicide); disinfectant. 
Shipping regulations: (Rail) Solid, not accepted; solu- 
tion, Yellow label. (Air) Solid, or solutions contain- 
ing more than 40% by weight of peroxide. Not 
acceptable. Solutions containing not more than 
40% by weight of peroxide in a nonvolatile solvent. 
Organic Peroxide label. Not acceptable on pas- 
senger planes. 

acetyl bromide CHsCOBr. 

Properties: Colorless, fuming liquid; turns yellow in 
air; reacts violently with water or alcohol; soluble in 
ether, chloroform and benzene. B.p. 81°C; m.p. 
-96“C;sp. gr. 1.663 (I6/4°C). 

Derivation: Interaction of acetic acid and phosphorus 
pentabromide. 

Grades: Technical. 

Containers: Metal bottles; iron drums. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant to eyes and skin. 

Uses: Organic synthesis; manufacture of dyes. 
Shipping regulations: (Rail) Corrosive liquid, n.o.s., 
White label. (Air) Corrosive label. 

N-acetyl-N-bromodiethylacelyl urea. See acetylcarbro- 
mal. 

al pha-acetylbutyrolaclon e (gamma-lactone) 

CH 2 CHjCH( 0 CCH 3 )C( 0 ) 6 . 

Properties; Liquid with ester-like odor. Sp. gr. 1.18- 
I.I9 (20°C); b.p. (30 mm) 142-144‘’C; soluble in 
water. Combustible. 

Derivation; Sodium acetoacetate and ethylene oxide 
in absolute alcohol. 

Use; Intermediate. 

acetyl carbinol. See hydroxy-2-propanone. 

acetylcarbromal (N-acetyl-N-bromodiethylacetylurea) 
(C2H5)2CBrCONHCONHCOCH3. 

Properties: Crystals, slightly bitter taste; m.p. 109°C. 
Slightly soluble in water; freely soluble in alcohol, 
and ethyl acetate. 

Hazard: Overdoses may be fatal. 

Use: Medicine (sedative). 

acetyl chloride (ethanoyl chloride) CH 3 COCI. 
Properties; Colorless, highly refractive, fuming liq- 
uid; strong odor; sp. gr. 1.1051; m.p. -112°C; b.p. 
5I-52°C; flash point 40° F (closed cup); soluble in 
ether, acetone, acetic acid. 

Derivation; By mixing glacial acetic acid and phos- 
phorus trichloride in the cold and heating a short 
time to drive off hydrochloric acid. The acetylchlo- 
ride is then distilled. 

Containers: Iron drums; 1 10-lb carboys. Protect from 
moisture. 

Hazard: Toxic; strong irritant to eyes; flammable, 
dangerous fire risk. Reacts violently with water and 
alcohol. 

Uses: Organic preparations (acetylating agent); dye- 
stuffs; pharmaceuticals. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. 

acetylcholine (acetylethanoltrimethylammonium hy- 
droxide) CH 3 C 00 CH 2 CH 2 N(CH 3 ) 30 H. A derivative 



9 


ACETYL IODIDE 


of choline important because it acts as the chemical 
transmitter of nerve impulses in the autonomic sys- 
tem. It has been isolated and identified in brain tis- 
sue. The enzyme cholinesterase (q.v.) hydrolyzes 
acetylcholine into choline and acetic acid, and is nec- 
essary in the body to prevent acetylcholine poison- 
ing. See nerve gas. 

Uses: Medicine (as bromide and chloride); biochem- 
ical research. 

See also cholinesterase inhibitor, 
acetylcholinesterase. See cholinesterase. 

N-acetyl-L-cysteine (USAN) 

HSCH 2 CH(NHC 0 CH 3 )C 00 H. The N-acetyl deriv- 
ative of the naturally occurring amino acid, L-cys- 
teine. Used in medicine. 

Grade: N.D. 

alpha-acetyldigitoxin (anhydrous) C 43 H 66 OM. 
Properties: Crystals; sparingly soluble in water, ether, 
petroleum ether; soluble in most organic solvents. 
Derivation: Obtained by enzymatic hydrolysis of a 
digitalis extract. 

Hazard: Moderately toxic. 

Use: Medicine (heart disease). 

acetylene (ethyne) HC = CH. 

Properties: Colorless gas; ethereal odor; sp. gr. 0.91 
(air = 1); m.p. -81.8°C (890 mm); b.p. -84°C; soluble 
in alcohol, acetone; slightly soluble in water; flash 
point (closed cup) 0°F; autoignition temp. 635°F. 
An asphyxiant gas. 

Derivation: (a) by the action of water on calcium car- 
bide; (b) By cracking petroleum hydrocarbons with 
steam (Wulff process), or natural gas by partial oxi- 
dation (BASF process); (c) from fuel oil by modified 
arc process; (d) from coal by ARC-Coal process 
(experimental). 

Grades: Technical, containing 98% acetylene and not 
more than 0.05% by volume of phosphine or hydro- 
gen sulfide; 99.5%. 

Containers: Steel cylinders; pipeline (see Hazard). 
Hazard: Highly flammable; dangerous fire risk; bums 
with intensely hot flame. Explosive limits in air 2.5 
to 80%. Forms explosive compounds with silver, 
mercury, and copper, which should be excluded from 
contact with acetylene in transmission systems. 
Copper alloys may be used with caution. Piping used 
should be electrically bonded and grounded. Safety 
data sheet available from Manufacturing Chemists 
Assn., Washington, D.C. 

Uses: Vinyl chloride and vinylidene chloride; vinyl 
acetate; welding and cutting metals; acrylonitrile; 
acrylates; per- and trichloroethylene, cycloocta- 
tetraene; 1 ,4-butanediol; carbon black. 

Shipping regulations: (Rail) Red Gas label. (Air) 
Flammable Gas label. Not acceptable on passenger 
planes. 

acetylene black. The carbon black resulting from in- 
complete combustion or thermal decomposition of 
acetylene. See also carbon black. 

Properties: High liquid adsorption, retention of high 
bulk volume; high electrical conductivity. 

Containers: Bags; cases. 

Uses: D^ cell batteries; component of explosives; 
reinforcing agent in rubber and in thermal and sound 
insulation; gloss suppressor in paints; carburizing 
agent in hardening of steel; pigment in printing inks; 
filler in electroconductive polymers. 


acetylene dichloride. See sym-dichloroethylene. 

acetylene hydrocarbon (alkyne). One of a class of un- 
saturated hydrocarbons of the homologous series 
having the generic formula CnH 2 n -2 and a structural 
formula containing a triple bond. 

acetylene polymer. The best known polymer of acety- 
lene is cyclooctatetraene, developed by Reppe in 
Germany during World War H. Another is made with 
a Ziegler catalyst. Both conjugated and unconjugated 
types have been synthesized, but no use for them 
on an industrial scale has yet been found. 

acetylene tetrabromide (sym-tetrabromoethane) 
CHBraCHBrj. 

Properties: Yellowish liquid. Soluble in alcohol and 
ether; insoluble in water. Sp. gr. 2.98 to 3.00; b.p. 
239-242°C with decomposition; 151°C (54 mm); 
m.p. 0.1°C; refractive index 1.638. Combustible. 

Derivation: Interaction of acetylene and bromine, and 
subsequent distillation. 

Method of purification: Rectification. 

Grades: Technical. 

Container: Steel drums. 

Hazard: Toxic and irritant by inhalation. Tolerance, 
1 ppm in air. 

Uses: Separating minerals by specific ^vity; solvent 
for fats, oils, and waxes; fluid in liquid gauges; sol- 
vent in microscopy. 

acetylene tetrachloride. See sym-tetrachloroethane. 

acetylenogen. See calcium carbide. 

N-acetylethanolamine (hydroxyethylacetamide) 
CH 3 CONHC 2 H 4 OH. 

Properties: Brown viscous liquid, soluble in alcohol, 
ether, and water; sp. gr. 1.122 (20/20®C); boiling 
range 150-152°C (5 mm), decomposes (10 mm); 
Ib/gal 9.34 (20°C); refractive index n 20/D 1.4730; 
flash point 350'’F; f.p. 15.8°C. Combustible; low 
toxicity. 

Grades: Technical (75% solution in water). 

Uses: Plasticizer for polyvinyl alcohol and for cellu- 
losic and proteinaceous materials; humectant for 
paper products, glues, cork and inks; high-boiling 
solvent for fountain-pen inks; textile conditioner. 

acetylethanoltrimethylammonium hydroxide. See 
acetylcholine. 

acetyleugenol. See eugenol acetate. 

acetylferrocene (ferrocenyl methyl ketone) 

C 5 H 5 FeC 5 H 4 COCH 3 . Orange crystalline solid; m.p. 
85-86°C. Used as an intermediate. See also ferro- 
cene. 

acetylformic acid. See pyruvic acid. 

N-acetylglycine. See aceturic acid. 

acetylide. A salt-like carbide formed by the reaction of 
acetylene and an alkali or alkaline-earth metal in 
liquid ammonia, or with silver, copper and mercury 
salts in aqueous solution. The latter are explosive 
when shocked or heated. See also carbide; calcium 
carbide. 

acetyl iodide CH3COI. 

Properties: Colorless, transparent, fuming liquid, 
turning brown on exposure to air or moisture; solu- 
ble in ether and benzene; decomposed by water and 
alcohol. Sp. gr. 1.98; b.p. 105-108°C. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Derivation: Interaction of acetic acid, iodine, and 
phosphorus. ... 

Method of purification; Distillation. 

Grades: Technical. 

Containers; Glass bottles. 

Hazard: Toxic; strong irritant to eyes and skin. 

Uses; Organic synthesis. . . . . / ^ 

Shipping regulations; (Rail) Corrosive liquid (n.o.s.). 
White label. (Air) Corrosive label. 

acctylisoeugenol (isoeugenol acetate) 
C6H3(CHCHCH3)(0CH3)(0C0CH3). 

Properties; White crystals; spicy dove-like odor; con- 
gealing point 77°C; soluble 1 part in 27 parts of 95% 
alcohol. Combustible. Low toxicity. 

Method of purifiation: Crystallization. 

Grades: Technical. 

Containers: Tin cans. 

Uses: Perfumery, particularly for carnation-type 
odors; flavoring. 

acetyl ketene. See diketene. 

acetylmethylcarbinol (acetoin; 3 -hydroxy- 2 -butanone; 
dimethylketol) CH 3 COCHOHCH 3 . 

Properties: Slightly yellow liquid or crystalline solid 
(dimer); oxidizes gradually to diacetyl on exposure 
to air; sp. gr. 1.016; b.p. 140-148°C; m.p. 15°C; sol- 
uble in alcohol; miscible with water in all propor- 
tions; slightly soluble in ether. Combustible. Low 
toxicity. 

Derivation; Reduction of diacetyl. 

Grades: Technical; F.C.C. (as acetoin). 

Containers; Polyethylene-lined cartons. 

Uses: Aroma carrier; preparation of flavors and 
essences. 

acetyl oxide. See acetic anhydride. 

acetyl peroxide (diacetyl peroxide) (CH 3 C 0 ) 202 . 
Properties: Colorless crystals; m.p. 30°C; slightly 
soluble in cold water; soluble in alcohol and ether. 
Marketed as a 25% solution in dimethyl phthalate; 
flash point (open cup) 113°F; f.p. (approx.) -S^C; 
sp. gr. (20°C) 1.18. Combustible. 

Containers; 65-lb carboys. 

Hazard (25% solution): Moderate fire risk. Strong 
oxidizing agent. Moderately toxic and irritant. The 
pure ( 100 %) material is a severe explosion hazard; 
should not be stored after preparation, nor heated 
above 30° C. 

Uses: Initiator and catalyst for resins. 

Shipping regulations; (Rail) (Solid) Not accepted. 
(Solution) Yellow label. (Air) Solid, or solutions 
containing more than 25% by weight of peroxide. 
Not acceptable. Solutions containing not more than 
25% by weight of peroxide in a nonvolatile solvent. 
Organic Peroxide label. Not acceptable on passenger 
planes. 


acetylphenetidin. See acetophenetidin. 

acetylphenol. See phenyl acetate. 

N-acetyl-para-phcnylenediamine. See para-aminoacet- 
anihde. 

acetylpropionic acid. See levulinic acid. 


acetyl propionyl (2,3-pentanedione; methyl ethyl glv 
oxal; methyl ethyl diketone) CH 3 COCOCH 2 CH 3 

Yellow liquid; m.p. -52° C; b.p. 106- 
110 C; sp gr. (15/4°C) 0.955-0.959; partly solubl 
in water. Combustible. Nontoxic. 

Grade; 99%. 

Use; Flavors of butterscotch and chocolate type. 


4-acetyIresorcinoI(2,4-dihydroxyacetophenone) 

aH3(OH)2COCH3. 

Properties: Light tan crystals; m.p. 146-148 C. High 
absorptivity in ultraviolet light region. Slightly sol- 
uble in water; soluble in most organic solvents except 
benzene and chloroform. 

Uses; UV absorber in plastics; dye intermediate; 
fungicide; plant growth promoter. 

acetylsalicylic acid. See aspirin. 

N-acetylsuIfanilyl chloride (para-acetamidobenzenesul- 
fonyl chloride; para-acetylaminobenzenesulfonyl 
chloride) (CHjCONH)C6H4(S02C1). 

Properties; Light tan to brownish powder or fine 
crystals. M.p. 149°C; soluble in benzene, chloro- 
form, and ether. 

Containers: 150-lb steel drums. 

Hazard: May be toxic. 

Use: Intermediate in the manufacture of sulfa drugs. 

2 -acefylthiophene (methyl 2-thienyl ketone) 
CH 3 COC 4 H 3 S. 

PToptiiles; Yellowish oily liquid; m.p. IQ-11°C; b.p. 
213.5°C; 88-90°C (10 mm); very slightly soluble 
in ether. 

Use: Organic intermediate. 

acctyl-ortho-toluidinc (ortho-acetotoluidide) 
CH 3 CONHC 6 H 4 CH 3 . 

Properties: Colorless crystals; m.p, 110°C; b.p, 
296°C; sp. gr. 1.168 (1S°C); soluble in alcohol, ether, 
benzene, chloroform, glacial acetic acid; slightly 
soluble in cold water; insoluble in hot water. 
Derivation: By boiling glacial acetic acid with ortho- 
toluidine and distilling the product. 

Grade: Technical. 

Use: Organic synthesis. 

acetyl-para-toluidine (para-acetotoluidide) 
CH 3 CONHC 6 H 4 CH 3 . 

Properties: Colorless needles; m.p. 153°C; b.p. 307°C; 
density 1.212 (15/4°C); slightly soluble in water; 
soluble in alcohol, ether, ethyl acetate, glacial acetic 
acid. 

Grades: Technical. 

Containers; Wooden barrels or fiber drums. 

Uses; Dyes. 

acetyl triallyl citrate 
CH3C00C3H4(C00CH2CH:CH2)3. 

Properties: Liquid; boiling range 142-I43°C (0.2 mm); 
sp. gr. 1.140 (20°C); refractive index n 25/D 1.4665; 
flash point 365° F. Combustible. 

Use: Cross-linking agent for polyesters; monomer for 
polymerization. 

acetyl trfoutyl citrate CH 3 COOC 3 H 4 (COOC 4 H 9 ) 3 . 
Properties: Colorless, odorless liquid. Distillation 
range (1 mm) 172-174°C; pour point -75°F; sp. gr. 
(25°C) 1.046; wt/gal (25° C) 8.74 lb; refractive index 
(25°C) 1.4408; viscosity (25°C) 42.7 cps. Insoluble 
in water. Flash point 400° F. Combustible; low 
toxicity. 

Derivation; Esterification and acetylation of citric acid. 
Grade: Technical. 

Containers: Metal drums; tanks. 

Uses: Plasticizer for vinyl resins. 

acetyl triethyl citrate CH 3 COOC 3 H 4 (COOC 2 H 5 ) 3 . 
Properties: Colorless, odorless liquid. Distillation 
range (I mm) 131-132°C; pour point -45°F; sp. gr. 

1-135; wt/gal (25°C) 9.47 lb; refractive index 
(25 C) 1.4386; viscosity ■(25°C) 53.7 cps. Slightly 
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soluble in water. Flash point 370° F; combustible; low 
toxicity. 

Derivation: Esterification and acetylation of citric 
acid. 

Grades: Technical. 

Containers: Metal drums; cans. 

Uses: Plasticizer for cellulosics, particularly ethyl 
cellulose. 

acetyl tri- 2 -ethylhexyl citrate 
CH3C00C3H4(C00C8H,7)3. 

Properties: Liquid; b.p. 225°C (1 mm); insoluble in 
water. Flash point 430° F. Combustible; low toxicity. 

Grades: Technical. 

Use: Low-volatility plasticizer for vinyl resins. 

N-acetyltryptophan. Available commercially as N- 
acetyl-L-tryptophan; m.p. 185-186°C; N-acetyl-DL- 
triptophan, m.p. 205°C. 

Use: Nutrition and biochemical research; medicine. 

acetyl valeryl (heptadione-2,3) CH 3 COCOC 4 H 9 . Yellow 
liquid, 92% pure. Combustible. Nontoxic. 

Uses: Cheese, butter, and miscellaneous flavors. 

acetyl value. The number of milligrams of potassium 
hydroxide required for neutralization of acetic acid 
obtained by the saponification of one gram of ace- 
tylated fat or oil sample. Acetylation is carried out 
by boiling the sample with an equal amount of ace- 
tic anhydride, washing and drying. Saponification 
values on the acetylated and on untreated fat are 
determined. From the results the acetyl value is cal- 
culated. It is a measure of the number of free hydroxyl 
groups in the fat or oil. 

ACGIH. Abbreviation for American Conference of 
Governmental Industrial Hygienists. See threshold 
limit values. 

“Achromycin.”^'^ Trademark for tetracycline hydro- 
chloride. 

acicular. Needle-shaped; used in describing crystals or 
the particles in powders. 

acid. One of a large class of chemical substances whose 
water solutions have one or more of the following 
properties: sour taste, ability to make litmus dye 
turn red and to cause other indicator dyes to change 
to characteristic colors, ability to react with and dis- 
solve certain metals to form salts, and ability to re- 
act with bases or alkalies to form salts. All acids con- 
tain hydrogen. In water, ionization or splitting of 
the molecule occurs, so that some or most of this 
hydrogen forms H3O* ions (hydronium ions), usually 
written more simply as hydrogen ions, iT. 

Acids are referred to as strong or weak according 
to the concentration of hydrogen ion that results 
from ionization. Hydrochloric acid (HCl), nitric acid 
(HNO 3 ), and sulfuric acid (H2SO4), are strong or 
highly ionized acids; acetic acid (CH 3 COOH) and 
carbonic acid (H 2 CO 3 ) are weak acids. Tenth normal 
HCl is 100 times as acid (pH = 1) as tenth normal 
acetic acid (pH = 3). pH range of acids is from 6.9 to 
1. See also pH. 

When dealing with chemical reactions in solvents 
other than water it is sometimes convenient to define 
an acid as a substance that ionizes to give the posi- 
tive ion of the solvent. The common definitions of 
acid have been extended as more detailed studies of 


chemical reactions were made. The Lowry-Bronsted 
definition of an acid as a substance that can give up 
a proton is more useful in connection with an under- 
standing of bases (see base). Perhaps the most sig- 
nificant contribution to the theory of acids was the 
electron-pair concept introduced b}’ G. N. Lewis 
about 1915. See Lewis electron theory'. 

A brief outline of the major groups of acids is as 
follows: 

Inorganic 

Mineral acids; sulfuric, nitric, hydrochloric, phos- 
phoric. 

Hazard: All mineral acids are highly irritating and 
corrosive to human tissue. 

Organic 

Carboxylic (contain -COOH group) 
aliphatic: acetic, formic . 
aromatic: benzoic, salicylic 
Dicarboxylic (contain 2 -COOH groups) 
oxalic, phthalic, sebacic, adipic 
Fatty acids (contain -COOH group) 
aliphatic: oleic, palmitic, stearic 
aromatic; phenylstearic 

Amino acids: nitrogen-containing protein components 
For further details see Lewis acid, carboxylic acid, 
fatty acid, amino acid, and specific compounds. 

1, 2, 4 acid. See l-amino-2-naphthol— 4-sulfonic acid. 

acid amide. See amide. 

acid ammonium tartrate. See ammonium bitartrate. 

acid anhydride. An oxide of a nonmetallic element of 
an organic radical which is capable of forming an 
acid when united with water, or which can be formed 
by the abstraction of water from the acid molecule, 
or which can unite with basic oxides to form salts. 

acid butyl phosphate. See n-butyl acid phosphate. 

acid calcium phosphate. See calcium phosphate, mono- 
basic. 

acid dye. An azo, triaryimethane or anthraquinone 
dye with acid substituents such as m'tro-, carboxy’-, 
or sulfonic acid. They are most frequently applied in 
acid solution to wool and silk, and no doubt com- 
bine with the basic groups of the proteins of those 
animal fibers. Orange II (C,I. 15510), black lOB and 
acid alizarine blue B are examples. 

acid ethylsulfate. See ethylsulfuric acid. 

“Acidex.’’ 2°5 Trademark for an epoxy coating. 

acid fungal protease (fungal protease enzyme). Highly 
off-white powder. Used as replacement for pepsin; 
chill-proofing agent for beer; in cereal treatment; 
feed supplement for baby pigs; rennet extender. 

acid glaucine blue. See peacock blue. 

acid, hard. See Lewis electron theory. 

acidic oxide. An oxide of a nonmetal, e.g., SO 2 , CO 2 , 
P 2 O 5 , SO 3 , which forms acids when combined with 
water. See also acid anhydride. 

acidimetry. The determination of the concentration of 
acid solutions or of the quantity of acid in a sample 
or mixture. This is usually done by titration with a 
solution of base of knowm strength (standard solu- 
tion) and an indicator is used to establish the end 
point. See also pH. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



ACID LINING 


12 


acid lining. Silica brick lining used in steel-making 
furnaces. 

acid magnesium citrate. See magnesium citrate, dibasic. 

acid magnesium phosphate. See magnesium phosphate, 
monobasic. 

acid methyl sulfate. See methylsulfuric acid. 

acid mine drainage (AMD). Water from both active 
and inactive coal mines which has become contami- 
nated with sulfuric acid as a result of hydrolysis of 
ferric sulfate, the oxidation product of pyrite. This 
is a factor in water and stream pollution, which can 
be corrected by use of appropriate ion-exchange 
resins. See also “Amberlite.” 

“AcidoI.’’'“ Trademark for betaine hydrochloride, 
(q.v.) 

“Acidolene.’’^*''' Trademark for a series of sulfonated 
oils made from neatsfoot, sperm, cod, fish and coco- 
nut oil. 

Uses: Leather industry, as fatliquor. Also used wher- 
ever an oil emulsifiable in water is needed for plas- 
ticizing or softening. 

acid phosphatase. An enzyme found in blood serum 
which catalyzes the liberation of inorganic phos- 
phate from phosphate esters. Optimum pH 5; is less 
active than alkaline phosphatase. 

Uses: Biochemical research. 

acid phosphate. An acid salt of phosphoric acid such 
as NaH 2 P 04 , CaHP 04 , etc. Also used to refer spe- 
cifically to calcium phosphate monobasic, 
Ca(H 2 P 04 ) 2 , or superphosphate of lime. 

acid potassium oxalate. See potassium binoxalate. 

acid potassium sulfate. See potassium bisulfate. 

acid, soft. See Lewis electron theory. 

acidulant. Any of a number of acids (mostly organic) 
used in food processing as flavor intensifiers, pre- 
servatives, buffers, meat-curing agents, viscosity 
modifiers, etc. Those most commonly used are citric, 
fumaric, propionic, sorbic, lactic, succinic, adipic, 
malic, and tartaric acids. 

“Acidulin.”''® Trademark for glutamic acid hydro- 
chloride (q.v.). 

acid value. The number of milligrams of potassium 
hydroxide neutralized by the free acids present in 
one gram of oil, fat, or wax. The determination is 
made by titrating the sample in hot 95% ethyl alco- 
hol, using phenolphthalein as indicator. 

Acid Yellow 9. See 4-aminoazobenzene-3,4'-disulfonic 
acid. 

“Acintene.”^^2 Trademark for a group of terpene 
products from tall oil. 

“Acintol.”232 Trademark for a series of tall oils, crude 
and distilled, and tall oil derivatives, such as fatty 
acids, rosins, tall oil heads, pitch. The derivatives 
are usually obtained by fractional distillation. Com- 
bustible. 

Uses: Adhesives; cement; intermediates; degreasing 
compounds; emulsifiers; flotation agents; ink ve- 
hicles; leather chemicals; lubricants; metallic soaps; 
oil-well dnlling muds; paints and varnishes; rubber 
chemicals; soaps and cleaners. 

“Acitrol.”«o Trademark for a series of pickling in- 
hibitors for acid baths. 


“ACL.”« Trademark for a series of solid, organic 
chlorine-liberating compounds; used in bleaches, 
cleansers, sanitizers, etc. 

“Aclar.”’® Trademark for a series of fluorohalocarbon 
films. Retail useful properties from -320° F to 
+390°F. Used in packaging applications, where a 
transparent, vapor and/or gas barrier is required, as in 
packaging of foods for astronauts. Used in elec- 
tronic and electrical applications because of insulat- 
ing and heat-resistant properties. Extreme chemical 
resistance and ability to seal make it useful as a tank 
lining, etc. 

“A-C-M.””’ Trademark for a balpced mixture of 
ascorbic acid (vitamin C) and citric acid, used as an 
antioxidant that protects flavor and prevents brok- 
ing of fruits exposed to air. Used in home freezing 
and canning of fresh fruits. 

“Acofor.”’’ Trademark for distilled tall oil fatty acids. 

Properties: Sp. gr. 0.907 (25/25°C); refractive index 
(20°C) 1.471; flash point (open cup) 380°F; acid 
number 192; saponification number 194; unsaponi- 
fiable matter 2.5%; rosin acids 4.5%. Combustible. 

Uses: Paint and varnish; inks; soaps; disinfectants; 
textile oils; core oils, etc. See also “Aconew.” 

acoin. See di-para-anisyl-para-phenetylguanidine hy- 
drochloride. 

“Aconew.”’’ Trademark for pale distilled tall oil fatty 
acids. See also “Acofor.” 

aconite (monkshood; wolfsbane; friar’s cowl). 

Derivation: Dried tuberous root or leaves of the 
perennial herbaceous plant Aconitum napellus. 

Occurrence: Mountainous regions of Europe, Asia 
and North America. 

Grades: Technical. 

Containers; Burlap bags and bales. 

Hazard: Toxic by ingestion and skin absorption. 

Uses: Medicine and veterinary medicine. 

aconitic acid (propene-l,2,3-tricarboxylic acid) 
H(COOH)C:C(COOH)CH 2 (COOH). 

Properties: White to yellowish crystalline solid; m.p. 
(about) 195°C with decomposition; soluble in wa- 
ter and alcohol. Nontoxic. Combustible. 

Derivation: (a) By dehydration of citric acid with sul- 
furic acid; (b) extraction from sugar cane bagasse, 
Aconitum napellus and other natural sources. 

Uses: Preparation of plasticizers and wetting agents; 
antioxidant; organic syntheses; making itaconic acid. 

“Acousti-Celotex.”’’' Trademark for sound-absorbing 
tile or' panels made from cellulose fibers or mineral 
wool fibers with an organic binder. 

“A-C” Polyethylene.’’^ Trademark for a series of low 
molecular weight polyethylenes. Available in both 
emulsifiable and nonemulsifiable grades. 

Containers: 50-lb multiwall paper bags. 

Uses: Coating containers and paper; printing inks, 
paints and paste polishes; rubber lubricants and mold 
release agents; emulsifiable grades in various liquid 
polishes, textile finishes, paper sizes. 

acraldehyde. See acrolein. 

“Acrawax.”’^ Trademark for a series of synthetic 
waxes supplied in solid and powdered forms. Melt- 
ing range from 83 to 143°C. Used as antitack agents; 
flatting agents in paint; lubricant and mold release 
agents for butyl and neoprene elastomers; adhesives; 
rubber; plastics. 

acridine C 13 H 9 N (tricyclic). 

Properties: Small colorless needles. Soluble in alco- 
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hoi, ether or carbon disulfide, sparingly soluble in 
hot water. Sublimes at 100°C; m.p. 111°C; b.p. 
above 360° C. 

Derivation; (a) By extraction with dilute sulfuric 
acid from the anthracene fraction from coal tar and 
adding potassium dichromate. The acridine chro- 
mate precipitated is recrystallized, treated with am- 
monia and recrystallized, (b) Synthetically. 

Hazard; Carcinogenic agent. Tolerance, 0.2 mg per 
cubic meter in air. 

Uses; Manufacture of dyes; derivatives, especially 
acriflavine, proflavine; analytical reagent. 

acriflavine CnHuNaCl. A mixture of 3,6-diamino-IO- 
methylacridinium chloride and 3,6-diaminoacridine. 
Properties; Brownish or orange, odorless, granular 
powder. Soluble in 3 parts of water; incompletely 
soluble in alcohol; nearly insoluble in ether and 
chloroform; the aqueous solutions fluoresce green 
on dilution. Also available as the hydrochloride. 
Uses; Antiseptic and bacteriostat. 

“Acrilan.’’^® Trademark for a synthetic acrylic fiber. 
Properties; Tenacity (wet and dry) 3 g/denier; softened 
by heat at 455 °F; resistant to common solvents, 
mineral acids and weak alkalies. Can be satisfac- 
torily wet-laundered. Ignites readily; not self- 
extinguishing. 

Derivation; A solution of polymerized acrylonitrile 
is forced through minute holes of a spinneret, the 
solvent is removed, and the resulting fiber is stretched. 
Uses; Woven and knitted clothing fabrics; carpets; 
drapes; upholstery; electrical insulation; laminates. 

“Acrite” 100 . Trademark for a durable, non-nitrog- 
enous textile reactant; a cross-linking agent for 
cellulose. 

Containers; 55-gal drums. 

Hazard; Strong irritant to eyes and skin. 

“Acrival.”'*’* Trademark for an aqueous acrylic emul- 
sion. Used as a fabric finish, hand modifier, anticrock 
agent for pigment prints, non-woven binder, and 
upholstery backing. 

“Acriviolet.”^^^ Trademark for dye mixture used as 
oral antiseptic. 

acroleic acid. See acrylic acid. 

acrolein (2-propenal; acrylaldehyde; allyl aldehyde; 
acraldehyde) CHzCHCHO. 

Properties; Colorless or yellowish liquid; disagreeable 
choking odor. Soluble in water, alcohol and ether. 
Polymerizes readily unless inhibitor (hydroquinone) 
is added. Very reactive. B.p. 52.7°C; m.p. -87.0°C; 
sp. gr. (20/20°C) 0.8427; wt/gal (20°C)7.03 lb; flash 
point (COC) below 0°F. Autoignition temp. 532°F. 
Derivation; (a) Oxidation of allyl alcohol or propyl- 
ene; (b) by heating glycerol with magnesium sulfate; 
(c) from propylene with bismuth-phosphorus-molyb- 
denum catalyst. 

Method of purification; Rectification. 

Grades; Technical. 

Containers; Up to tanks. 

Hazard; Toxic by inhalation and ingestion; strong 
irritant to eyes and skin. Tolerance, 0.1 ppm in air. 
Flammable, dangerous fire risk. Explosive limits in 
air 2.8 to 31%. Safety data sheet available from 
Manufacturing Chemists Assn., Washington, D.C. 
Uses; Intermediate for synthetic glycerol, polyure- 
thane, and polyester resins, methionine, pharmaceu- 
ticals; herbicide; tear gas. 


Shipping regulations; (inhibited) (Rail) Red label. 
(Air) Flammable Liquid label. Not acceptable on 
passenger planes, (uninhibited) Not acceptable. 

acrolein dimer (2-formyl-3,4-dihydro-2H-pyran) 

OCH ;CHCH2CH2CHCH0. 

Properties; Liquid; sp. gr. 1.0775 (20°Q; b.p. 151.3°C; 
freezing point -100°C; flash point (open cup) 118°F; 
wt/gal (20/20°C) 8.96 lb; soluble in water. Com- 
bustible. 

Containers; 55-gal drums. 

Hazard; Moderate fire risk. 

Uses; Intermediate for resins, pharmaceuticals, dye- 
stuffs. 

“Acronal.”^® Trademark for dispersions, solutions, 
and solids of acrylate homo- and copolymers. 

“Acrylafil.”^39 Trademark for styrene-acrylonitrile poly- 
mer with glass fiber reinforcement. Available with 35 
and 40% glass fiber content. 

acrylaldehyde. See acrolein. 

acrylamide CH2CHCONH2. 

Properties; Colorless, odorless crystals; m.p. 84.5°C; 
b.p. (25 mm) 125°C; sp. gr. 1.122 (30°Q; soluble 
in water, alcohol, acetone; insoluble in benzene, hep- 
tane. The solid is stable at room temperature but 
may polymerize violently on melting. 

Derivation; Hydration of acrylonitrile with sulfuric 
acid (84.5%) and neutralization. 

Grade; Technical (approximately 97% pure). 
Containers; Fiber drums. 

Hazard; Toxic by skin absorption. Tolerance, 0.3 
mg per cubic meter of air. 

Uses; Synthesis of dyes, etc.; cross-linking agent; ad- 
hesives, paper and textile sizes, soil conditioning 
agents; flocculants; sewage and waste treatment; ore 
processing; permanent press fabrics. 

acrylate. (1) Any of several monomers used for the 
manufacture of thermosetting acrylic surface coat- 
ing resins, e.g., 2-hydroxyethyl acrylate (HEA) and 
hydroxypropyl acrylate (HPA). 

(2) Polymer of acrylic acid or its esters, used in 
surface coatings, emulsion paints, paper and leather 
finishes, etc. 

See also acrylic acid; acrylic resin. 

“Acrylene.’^“ Trademark for a modified acrylic latex 
particularly useful as an exterior paint vehicle. 

acryUc acid (acroleic acid; propenoic acid) 

H O 
I II 

H2C=C— C— OH 

Properties; Colorless liquid; acrid odor. Polymerizes 
readily. Miscible with water, alcohol and ether. B.p. 
140.9°C; m.p. 12.1°C; sp. gr. (20/20°C) 1.052; 
vapor pressure (20°Q 3.1 mm; wt/gal (20°C) 8.6 lb; 
refractive index (20° C) 1.4224; flash point (open cup) 
130°F. Combustible. 

Derivation; (a) Condensation of ethylene oxide with 
hydrocyanic acid followed by reaction with sulfuric 
acid at 320° F; (b) acetylene, carbon monoxide and 
water, with nickel catalyst; (c) propylene is vapor- 
oxidized to acrolein, which is oxidized to acrylic acid 
at 300°C with molybdenum-vanadium catalyst. 
Grades; Technical (esterification and polymerization 
grades); glacial (97%). 

Containers; Bottles; drums; tank cars. 
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Hazard: Irritant and corrosive to skin. May poly- 
merize with explosive violence. Moderate fire risk. 
Use: Monomer for polyacrylic and polyniethacrylic 
acids and other acrylic polymers. See acrylic resin. 
Shipping regulations: (Rail) Corrosive liquid, n.o.s.. 
White label. (Air) (inhibited) Corrosive label; (unin- 
hibited) Not acceptable. 

acrylic fiber. Generic name for a manufactured fiber 
in which the fiber-forming substance is any long- 
chain synthetic polymer composed of at least 85% 
by weight of acrylonitrile units — CH 2 CH(CN)— 
(Federal Trade Commission). 

Properties: Tensile strength, 2 to 3 g/denier; water 
absorption 1.5 to 2.5%; sp. gr. about 1.17. 

Hazard: Readily combustible; fumes may be toxic. 
Uses: ModacryUc fibers; blankets; carpets. 

See also modacrylic fiber; acrylic resin. 

acrylic resin. Thermoplastic polymers or copolyrners 
of acrylic acid, methacrylic acid, esters of these acids, 
or acrylonitrile. The monomers are colorless liquids 
that polymerize readily in the presence of light, heat, 
or catalysts such as benzoyl peroxide; they must be 
stored or shipped with inhibitors present to avoid 
spontaneous and explosive polymerization. See also 
acrylic acid, acrylonitrile, methyl methacrylate; 
acrylic fiber, nitrile rubber. 

Properties: Acrylic resins vary from hard, brittle 
solids to fibrous, elastomeric structures to viscous 
liquids, depending on the monomer used and the 
method of polymerization. A distinctive property 
of cast sheet and extruded rods of acrylic resin is 
ability to transfer light through the solid material 
as exemplified in “Lucite” and “Plexi^as.” 

Uses: Bulk-polymerized: Hard, shatterproof trans- 
parent or colored material (glass substitute, decora- 
tive illuminated signs, contact lenses, dentures, med- 
ical instruments, specimen preservation, furniture 
components). Suspension-polymerized: beads and 
molding powders (headlight lenses, adsorbents in 
chromatography, ion-exchange resins). Solution 
polymers: coatings for paper, textiles, wood, etc. 
Aqueous emulsions: adhesives, laminated structures, 
fabric coatings, nonwoven fabrics. Compounded 
prepolymers: exterior auto paints, applied by spray 
and baked. Acrylonitrile-derived acrylics are ex- 
truded into synthetic fibers and are also the basis of 
the nitrile family of synthetic elastomers. 

“Acryloid” Coating Resins.^^ Trademark for acrylic ester 
polymers in organic solvent solutions or 100% solids 
form, water-white and transparent. Films range from 
very hard to very soft. 

Use: Exceptionally resistant surface coatings, such as 
heat-resistant and fumeproof enamels, vinyl and 
plastic printing, fluorescent coatings, clear and pig- 
mented coatings on metals. 

“Acryloid” Modifiers.23 Trademark for thermoplastic 
acrylic polymers in powder form. Various grades 
facilitate processing or improve physical properties 
of rigid or semi-rigid poly (vinyl chloride) formula- 
tions. 

“Acryloid” Oil Additives.^^ Trademark for acrylic 
polymers supplied in special oil solution or in diester 
lubricant. 

Use: Viscosity-index improvement, pour-point depres- 
sion of lubricating oils and hydraulic fluids, sludge 
dispersancy in lubricating and fuel oils 

“Acrylon.”“ Trademark for a group of acrylic rubbers 
outstanding in resistance to oil, grease, ozone, and 
oxidation. 


Uses: Gaskets and rubber parts for contact with oils and 
diester lubricants. 

acrylonitrile (propenenitrile; vinyl cyanide) H 2 C:CHCN. 
Properties: Colorless, mobile liquid; mild odor; freezing 
range -83° to -84° C; b.p. 77.3-77.4° C; sp. gr. 0.8004 
(25° C); flash point (TOC) 32° F. Soluble in all common 
organic solvents; partially miscible with water. 
Derivation: (a) From propylene, oxygen, and ammonia 
with either bismuth phosphomolybdate or a uranium- 
based compound as catalyst; (b) addition of hydrogen 
cyanide to acetylene with cuprous chloride catalyst; (c) 
dehydration of ethylene cyanohydrin. 

Containers: Tank cars; tank trucks. 

Hazard: Toxic by inhalation and skin absorption. 
Flammable, dangerous fire risk. Explosive limits in air 
3 to 17%. Tolerance, 20 ppm in air. Safety data sheet 
available from Manufacturing Chemists Assn., Wash- 
ington, D.C. 

Uses: Monomer for acrylic and modacrylic fibers and 
high-strength whiskers; ABS and acrylonitrile-styrene 
copolymers; nitrile rubber; cyanoethylation of cotton; 
synthetic soil blocks (acrylonitrile polymerized in 
wood pulp); organic synthesis; grain fumigant; 
monomer for a semiconductive polymer that can be 
used like inorganic oxide catalysts in dehydrogenation 
of /m-butyl alcohol to isobutylene and water; bot- 
tles for soft drinks. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

acrylonitrile-butadiene rubber. See nitrile rubber. 

acrylonifrile-butadiene-styrene resin. See ABS resin. 

acrylonitrile dimer. See methylene glutaronitrile. 


acrylonitrile-styrene copolymer. A thermoplastic blend 
of acrylonitrile and styrene monomers having good 
dimensional stability and suitable for use in contact 
with foods. Among its numerous applications is that 
of bottles for soft drinks (trademarked “Cyclesafe”). 
FDA regulations limit the amount of acrylonitrile 
monomer that can migrate from the container to the 
contents to 0.3 ppm. 

acryloyl chloride (acrylyl chloride) H 2 CCHCOCI. 
Liquid; b.p. 75° C. 

Containers: Glass containers, up to 55 gal. 

Uses: Monomer; intermediate. 


“Acrysol.”^^ (1) Trademark for aqueous solutions of 
sodium polyacrylate or other polymeric acrylic salts. 

Use: Thickeners in paints, fabric coatings and back- 
ings; adhesives. 

(2) Trademark for polyacrylic acid and copolymer 
products in aqueous solutions or dispersions. Some 
grades are solutions of sodium polyacrylate. 

Use: Warp size for synthetic fibers, cotton and rayon; 
modifier of starch sizes. 


A.C.S. Abbreviation for American Chemical Societv 
(q.v.) 

“Actafoam.”’* ‘ Trademark for an activator-stabilizer for 
vinyl foams containing azodicarbonamide. Lead-free. 

“Aclane.”‘^2 Trademark for fluoride-containing additive 
supplied in powder form for acid pickling solutions to 
dissolve siliceous films on metals as well as to assist 
in etching aluminum and other metals. 

ACTH (adrenocorticotropic hormone; corticotropin). 
One of the hormones secreted by the anterior lobe 
of the pituitary gland. It stimulates an increase in the 
secretion of the adrenal cortical steroid hormones. It 
is a polypeptide consisting of a 39-unit chain of amino 
acids, the sequence varying in certain positions with 
the biological species. ACTH was synthesized in 1960. 
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Properties: White powder; freely soluble in water; 
soluble in 60-70% alcohol or acetone. Solutions are 
stable to heat. Molecular weight is approximately 
3500. 

Source: Extracted from whole pituitary glands of swine, 
sheep and ox. Normally isolated from swine. 

Grades: Pure; U.S.P,, as corticotropin injections. 
Units: Based on comparison with U.S.P. Corticotropin 
Reference Standard. 

Hazard: May have damaging side effects. 

Uses: Medicine; biochemical research; veterinary 
medicine. 

“Acti-dione.”5” Trademark for antibiotic cycloheximide, 
an agricultural fungicide. 

“Actidip.”2<” Trademark for a mildly alkaline powder 
having the property of refining crystal size in phos- 
phate baths when used just prior to the phosphate. 
Commercially available in 100-lb fiber drums. 

“actif • 8.”' Trademark fora phosphate leavening system 
consisting of sodium aluminum phosphate and anhy- 
drous monocalcium phosphate. (F.C.C.) 

actinide series (actinoid series). The group of radioactive 
elements starting with actinium (q.v.) and ending with 
Element 105. All are classed as metals. Those with 
atomic number higher than 92 are called transuranic 
elements. The series includes the following elements: 
actinium, 89; thorium, 90; protoactinium, 9 1 ; uranium, 
92; neptunium, 93; plutonium, 94; americium, 95; 
curium, 96; berkelium, 97; californium, 98; einstein- 
ium, 99; fermium, 100; mendelevium, 101; nobelium, 
102; lawrencium, 103; rutherfordium, 104; and 
hahnium, 105. The isotopes of several of these ele- 
ments are under study for possible uses in such fields 
as radiography, neutron activation analysis, hydrol- 
ogy, and geophysics. 

actinium Ac A radioactive metallic element; first mem- 
ber of the actinide series (q.v.) 

Properties: Atomic number 89; atomic weight 227 (most 
stable isotope); silvery white metal; m.p. 1050° C; b.p. 
(est) 3200° C; oxidation state +3. Eleven radioactive 
isotopes; 227 has half-life of 21.8 years. 

Derivation: Uranium ores; neutron bombardment of 
radium. Several compounds have been prepared. 
Available commercially at 98% minimum purity. 
Hazard: Radioactive poison, radiation being of the 
bone-seeking type. 

Uses: Radioactive tracer (225 isotope). 

See also lanthanum, to which actinium is closely 
similar. 

actinomycin. A family of antibiotics produced by 
Streptomyces; reported to be active againse E. coli, 
other bacteria, fungi and to have cytostatic and 
radiomimetic activity. There are many forms of 
actinomycin; two of commercial importance are 
cactinomycin and dactinomycin. 

activated alumina. See alumina, activated. 

activated carbon. See carbon, activated. 

activated sludge. See sewage sludge. 

activation. The process of treating a substance or a 
molecule or atom by heat or radiation or the presence 
of another substance so that the first mentioned 
substance, atom or molecule will undergo chemical or 
physical change more rapidly or completely. Common 
types of activation are: 


(1) Processing of carbon black, alumina and other 
materials to impart improved adsorbent qualities. Sub- 
jecting the material to steam or carbon dioxide at high 
temperatures is the method usually used. See alumina, 
activated; carbon, activated. 

(2) Heating or otherwise supplying energy to a sub- 
stance (for example, ultraviolet or infrared radiation) 
to attain the necessary level of energy for the occur- 
rence of a chemical reation, or for emission of desired 
light waves, as in fluorescence or chemical lasers. 
The term excitation is also used. 

(3) An important variation of (2) is the process of 
making a material radioactive by bombardment with 
neutrons, protons, or other nuclear particles. See also 
activation analysis. 

(4) Catalysis (q.v.), basically a process by which 
energy of activation for occurrence of a reaction is 
lowered by the presence of a non-reacting substance. 

activation analysis. An extremely sensitive technique for 
identifying and measuring very small amounts of vari- 
ous elements. A sample is exposed to neutron 
bombardment in a nuclear reactor, for the purpose of 
producing radioisotopes from the stable elements. The 
characteristics of the induced radiations are sufficiently 
distinct that different elements in the sample can be 
accurately identified. The technique is particularly use- 
ful when concentrations of the elements are too small 
to be measured by ordinary means. Trace elements 
have thus been determined in drugs, fertilizers, foods, 
fuels, glass, minerals, dusts, water, toxicants, etc. 

activator. (1) A metallic oxide that makes possible the 
cross-linking of sulfur in rubber vulcanization. By far 
the most widely used is zinc oxide; in rubber mixes 
where no organic accelerator is used, oxides of 
magnesium, calcium or lead are effective. 

(2) A fatty acid that increases the effectiveness of 
acidic organic accelerators; stearic acid is generally 
used, especially with thiazoles. 

(3) A substance necessary in trace quantities to 
induce luminescence in certain crystals. Silver and 
copper are activators for zinc sulfide and cadmium 
sulfide. 

See also initiator. 

active amyl alcohol. See 2-methyl-I-butanol. 

active carbon. See carbon, activated. 

activity. (1) Chemical activity (thermod 3 Tiamic activity): 
A quantity replacing actual molar concentration in 
mathematical expressions for the equilibrium constant 
so as to eliminate the effect of concentration on 
equilibrium constant. (2) Activity coefficient: A 
fractional number which when multiplied by the molar 
concentration of a substance in solution, yields the 
chemical activity. This term gives an idea of how much 
interaction exists between molecules at higher con- 
centrations. (3) Activity of metals or elements: An 
active element will react with a compound of a less 
active element, to produce the latter as the free ele- 
ment, and the active element ends up in a new com- 
pound. Thus, magnesium, an active metal, will displace 
copper from copper sulfate to form magnesium sulfate 
and free metallic copper; chlorine will liberate iodine 
from sodium iodide, and sodium chloride is formed. 
See electromotive series. (4) Activity product: The 
number resulting from the multiplication of the ac- 
tivities of slightly soluble substances. This is fre- 
quently called the solubility product. (5) Catalytic 
activity: See catalysis. (6) Optical activity: The 
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existence of optical rotation (q.v.) in a substance. (7) 
Radioactivity (q.v.). 

activity coefficient. See activity (2). 

activity series (displacement series; electromotive series). 
An arrangement of the metals in the order of their 
tendency to react with water and acids, so that each 
metal displaces from solution those below it in the 
series and is displaced by those above it. The arrange- 
ment of the more common metals is: potassium, 
sodium, magnesium, aluminum, zinc, iron, tin, lead, 
hydrogen, copper, mercury, silver, platinum, gold. 

“Acto.”5‘ Trademark for refined petroleum sodium 
sulfonate. Used as an oil-soluble emulsifier and 
surface-active agent. 

“Actol.”2‘’3 Trademark for a series of polyoxypropylcne 
diols, triols, and polyols. These vary in molecular 
weight from about 1,000 to 3,600; the diols and triols 
are almost insoluble in water, but the polyols are com- 
pletely miscible with it. 

Containers; 55-gal drums. 

Uses: Urethane foams, elastomers, and coatings. 

acyl. An organic acid group in which the OH of the 
carboxyl group is replaced by some other substituent 
(RCO — ). Examples: acetyl, CH3CO — ; benzoyl, 
CsHsCO-. 

ADA. Abbreviation for acetonedicarboxylic acid. See 
beta-ketoglutaric acid. 

“Adalin.”'®^ Trademark for carbromal or bromodi- 
ethylacetylurea (q.v.). 

1-adamantanamine hydrochloride. See amantadine 
hydrochloride. 

adamantane (diamantane; sym-tricyclodecane) CioHis. 
Has unique molecular structure consisting of four 
fused cyclohexane rings. White crystals; m.p. 205- 
210° C (subl); about 99% pure. Derivatives recently 
developed (alkyl adamantanes) have potential uses in 
imparting heat-, solvent-, and chemical resistance to 
many basic types of plastics. Synthetic lubricants and 
pharmaceuticals are also based on adamantane deriva- 
tives. See also “Symmetrel.” 

Adams, Roger (1889-1971). American chemist, born 
in Boston; graduated from Harvard, where he taught 
chemistry for some years. After studying in Ger- 
many he moved to the University of Illinois in 1916, 
where he later became Chairman of the Dept, of 
Chemistry (1926-1954). During his prolific career he 
made this department one of the best in the country, 
and strongly influenced the development of industrial 
chemical research in the U.S. His executive and crea- 
tive ability made him an outstanding figure as a 
teacher, innovator and administrator. Among his 
research contributions were development of platinum 
hydrogenation catalysts, and structural determina- 
tions of chaulmoogric acid, gossypol, alkaloids, and 
marijuana. He held many important offices, includ- 
ing presidency of the ACS and AAAS, and was a re- 
cipient of the Priestley medal. 

adamsite. See diphenylamine chloroarsine. 

addition polymer. A polymer formed by the direct addi- 
tion or combination of the monomer molecules with 
one another. An example is the formation of poly- 
styrene by stepwise combination of styrene monomer 
units (about 1000 per macromolecule). See also 
polymerization. 

additive. 'Diis general term is conventionally defined as 
any substance incorporated into a base material. 


usually in low concentrations, to {perform a specific 
function, c.g., antioxidants, stabilizers, colorants, 
inhibitors, preservatives, thickeners, softeners, driers, 
dispersing agents, plasticizers, viscosity-index im- 
provers, pour-point depressants, biodegrading agents, 
and numerous others. They are used in many fields 
(petroleum products, foods, paints, plastics, rubber, ■ 
textiles, and cosmetics). 

Note: This definition docs not make a necessary 
distinction between ingredients that are essential to the 
existence of the end product and those that are merely 
helpful and thus of secondary iinportancc. It is 
questionable whether ingredients without which the 
end product could not exist should be considered 
additives. For example, leavening agents arc essential 
to the existence of bread and other bakery products, 
as are blowing agents to cellular plastics; emulsifers 
arc essential to mayonnaise; and sulfur or its equivalent 
is essential to vulcanized rubber. These are in fact base 
materials rather than additives, since they arc essen- 
tial to a satisfacto^ end product. 

See also food additive. 

additive, unintentional. See food additive, 
adduct. Sec inclusion complex. 

adenine (6-aminopurinc) CsHsNs. 

Properties: White, odorless microcrystalline powder 
with sharp salty taste. M.p. 360-5°C (dec.). Very 
slightly soluble in cold water; soluble in boiling water, 
acids and alkalies; slightly soluble in alcohol; in- 
soluble in ether and chloroform. Aqueous solutions 
are neutral. 

Occurrence; Ribonucleic acids and deoxyribonucleic 
acids, nucleosides, nucleotides, and many important 
coenzymes. 

Derivation; By extraction from tea; by synthesis from 
uric acid; prepared from yeast ribonucleic acid. 

Use: Medicine and biochemical research. 

adenosine (adenine riboside; 9-beta-D-ribofuranosyl- 
adenine) C5H4Ns'C5H904. The nucleoside composed 
of adenine and ribose. 

Properties: White, crystalline, odorless powder with 
mild, saline or bitter taste. M.p. 229°C. Quite soluble 
in hot water; practically insoluble in alcohol. 
Derivation: Isolation following hydrolysis of yeast 
nucleic acid. 

Use: Biochemical research. 

adenosine diphosphate (5 -adenylphosphoricacid; ADP; 
adenosine 5'-pyrophosphate; adenosine diphosphoric 
acid) C10H15N5O10P2. A nucleotide found in all living 
cells and important in the storage of energy for 
chemical reactions. 

Derivation: (a) From adenosine triphosphate by 
hydrolysis with the enzyme adenosinetriphosphatase 
from lobster or rabbit muscle; (b) by yeast phos- 
phorylation of adenosine. 

Use: Biochemical research. 

Commercially available as the sodium or barium salt, 
adenosinediphosphoric acid. See adenosine diphosphate, 
adenosine monophosphate. See adenylic acid, 
adenosine phosphate. USAN for 5'-adenylic acid. 

adenosine triphosphate (5'-adenyldiphosphoric acid; 
ATP) C10H16N5O13P3. A nucleotide which serves as a 
source of energy for biochemical transformations in 
plants (photosynthesis) and also for many chemical 
reactions in the body, especially those associated with 
muscular activity, and with replication of cell 
components. 

Properties: White amorphous powder; odorless; faint 
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sour taste. Soluble in water; insoluble in alcohol, 
ether, and organic solvents; stable in acidic solutions; 
decomposes in alkaline solution. 

Derivation: Isolation from muscle tissue; yeast phos- 
phorylation of adenosine. 

Use: Biochemical research. 

Commercially available as the disodium, dipotassium, 
and dibarium salts. 

adenylic acid (adenosine monophosphate; A A; adenosine 
phosphate; adenosinephosphoric acid; AMP) 
C10H14N5O7P. The monophosphoric ester of adeno- 
sine; i.e., the nucleotide containing adenine, D-ribose 
and phosphoric acid. Adenylic acid is a constituent of 
many important coenzymes. Cyclic adenosine-3',5',- 
monophosphate is designated by biochemists as 
cAMP (q.v.). 

Properties (muscle adenylic acid): Crystalline solid; 
m.p. 196-200° C. Readily soluble in boiling water. 
Gives only traces of furfural when boiled with 20% 
hydrochloric acid. 

(yeast adenylic acid monohydrate): Long crystalline 
rods. Decomposes 195°C. Anhydrous form decom- 
poses at 208° C. Almost insoluble in cold water; 
slightly soluble in boiling water. Gives quantitative 
5 neld of furfural when distilled with 20% HCl. 
Derivation: Yeast adenylic acid by precipitation from 
yeast nucleic acid. Muscle adenylic acid by precipita- 
tion from tissues; by hydrolysis of ATP with barium 
hydroxide; by enzymatic phosphorylation of 
adenosine. 

Uses: Medicine and biochemical research. 

adhesion. The state in which two surfaces are held to- 
gether by interfacial forces, which may consist of 
valence forces or interlocking action, or both. (ASTM) 

adhesive. Any substance, inorganic or organic, natural 
or synthetic, that is capable of bonding other sub- 
stances together by surface attachment. A brief 
classification by type is as follows: 

I. Inorganic 

1. Soluble silicates (water glass) 

2 . Phosphate cements 

3. Portland cement (calcium oxide-silica) 

4. Other hydraulic cements (mortar, gypsum) 

5. ^ramic (silica-boric acid) 

IT ^ ^*’®''mosetting powdered glasses (“Pyroceram”) 

II . Organic 

1. Natural 

(a) Animal 

Hide and bone glue; fish glue 
Blood and casein glues 

(b) Vegetable 

Soybean, starch, cellulosics, rubber latex 
and rubber-solvent (pressure-sensitive). 
Gums, terpene resins (rosin), mucilages 

(c) Mineral 

Asphalt, pitches, hydrocarbon resins 

2 . Synthetic 

(a) Elastomer-solvent cements 

(b) Polysulfide sealants 

(c) Thermoplastic resins (for hot-melts) 
Polyethylene, isobutylene, polyamides, 
polyvinyl acetate 

(d) Thermosetting resins 

Epoxy, phenolformaldehyde, polyvinyl 
cyanoacrylates. 

5 . 1 ^'''t:one polymers and cements 

oee also following entries. For further information refer 


to Adhesives Manufacturers Association, 441 Lexing- 
ton Ave., New York. 

adhesive, high-temperature. (1) Organic polymers, e.g., 
polybenzimidazoles, that retain bonding strength up to 
500° F for a relatively long time (500-1000 hours); 
above 500° F, strength drops rapidly, 80% being lost 
after 10 minutes at 1000° F. 

(2) Inorganic (ceramic), e.g., silica-boric acid mix- 
tures or cermets produce bonds having high strength 
above 2000° F; adhesive lap-bond strengths can be 
over 2000 psi at 1000° F. These adhesives are used 
largely for aerospace service, and metal/ metal and 
glass/ metal seals. 

adhesive, hot-melt. A solid, thermoplastic material which 
quickly melts upon heating, and then sets to a firm 
bond on cooling. Most other types of adhesives set by 
evaporation of solvent. Hot-melt types offer the pos- 
sibility of almost instantaneous bonding, making them 
well-suited to automated operation. In general, they 
are low-cost, low-strength products, but are entirely 
adequate for bonding cellulosic materials. Ingredients 
of hot-melts are polyethylene, polyvinyl acetate, 
polyamides, hydrocarbon resins, as well as natural 
asphalts, bitumens, resinous materials, and waxes. 
Uses: Rapid and efficient bonding of low-strength 
materials, e.g., bookbinding, food cartons, side- 
seaming of cans, miscellaneous packaging applica- 
tions. 

See also sealant. 

adhesive, rubber-based (cement, rubber). (1) A solution 
of natural or synthetic rubber in a suitable organic 
solvent, without sulfur or other curing agent; (2) a mix- 
ture of rubber (often reclaimed), filler, and tackifier 
(pine tar, liquid asphalt) applied to fabric backing 
(pressure-sensitive friction tape); (3) a room- 
temperature curing rubber-solvent-curative mixture, 
often made up in two parts, which are blended just 
before use; (4) rubber latex, especially for on-the-job 
repairing, such as conveyor belts; (5) silicone rubber 
cement (see “RTV” and silicone (uses). 

Hazard: Those containing organic solvents, (1) and (3) 
above, are flammable. 

Shipping Regulations: Cement, liquid, n.o.s., (Rail) Red 
label. (Air) Flammable Liquid label. 

adiabatic. A process, condition, or operation during 
which there is no gain or loss of heat from the en- 
vironment. 

adipic acid (hexanedioic acid; 1,4-butanedicarboxylic 
acid) COOH(CH2)4COOH. 

Properties: White, crystalline solid. M.p. 152°C; b.p. 
(100 mm) 265°C; sp. gr. (20/4°C) 1.360; flash point 
(closed cup) 385° F. Slightly soluble in water; soluble 
in alcohol and acetone. Relatively stable. Combustible; 
low toxicity. 

Derivation: Oxidation of cyclohexane, cyclohexanol, or 
cyclohexanone with air or nitric acid. 

Grades: Technical; F.C.C. 

Containers: Glass bottles; tins; 50-lb multiwall paper 
bags; drums. 

Uses: Manufacture of nylon and of polyurethane 
foams; preparation of esters for use as plasticizers and 
lubricants; food additive (neutralizer and flavoring 
agent); adhesives. 

“Adipol.”’’ Trademark for a scries of adipate 
plasticizers. 
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adiponitrile (1,4-dicyanobutane) NC(CH 2 ) 4 CN. 
Properties: Water-white, odorless liquid; m.p. 1-3“C; 
n (20/ D) 1.4369; b.p. 295° C; flash point 200° F (open 
cup); combustible. Slightly soluble in water; soluble 
in alcohol and chloroform. 

Derivation: Chlorination of butadiene to dichloro- 
butylene, which is reacted with 35% sodium cyanide 
solution to yield 1,4-dicyanobutylene; this is hydro- 
genated to adiponitrile. Also by electroorganic 
synthesis from acrylonitrile. 

Hazard: Toxic by ingestion. 

Uses: Intermediate in the manufacture of nylon; organic 
synthesis. 

“Adiprene.”2* Trademark for a polyurethane rubber, the 
reaction product of diisocyanate and polyalkylene 
ether glycol. In its raw polymer form it is a liquid 
of honey-like color and consistency which is com- 
pounded chemically (to polymerize it further) and con- 
verted into products by casting and other techniques. 
See also polyurethane rubber. 

“Admerol.”22i Trademark for a long oil, oxidizing 
copolymer for zinc- and lead-free stains and blister- 
resistant paints; binder for aluminum paints and 
varnish oils. 

“Admex.”22' Trademark for a series of plasticizers con- 
sisting variously of epoxidized soybean oil, tallate 
esters, monomeric esters and polyesters. Used in vinyl 
plastics. 

admiralty metal. A nonferrous alloy containing 70-73% 
copper, 0.75-1.20% tin, remainder zinc. It offers 
good resistance to dilute acids and alkalies, sea water, 
and moist sulfurous atmospheres. Sp. gr. (20° C) 
8.53; liquidus temperature 935° C; solidus temperature 
900° C. 

Uses: Condenser, evaporator, and heat exchanger 
tubes, plates, and ferrules. 

“Adofoam.”5‘‘‘‘ Trademark for oil-field additive used 
specifically in air-drilling and hydraulic fracturing to 
produce stable foam in fresh water, salt water, acid/ 
water solutions, sulfur/ water, and oil/ water mixtures. 

“Adogen.”22i Trademark for a series of fatty nitrogen 
chemicals including amines, amides, amine acetates 
and quaternary ammonium compounds. Available in 
various grades for specific applications in fabric 
softeners, ore separation, detergents, petroleum ad- 
ditives, corrosion inhibitors, bactericides, printing 
inks, antiblock and slip agents, water-proofing formu- 
lations and chemical intermediates. 

“Adol.”22i Trademark for a series of industrial fatty 
alcohols, specifically cetyl, stearyl, and oleyl, available 
in a variety of grades for specific applications. 

“Adomall.”5« Trademark for multi-value water-fractur- 
ing additive for oil-field operations; kills bacteria, 
inhibits corrosion, lowers surface tension, reduces 
permeability damage, removes drilling mud from bore 
and fracture areas, and produces stable foam to return 
fracturing water from wells. , 

“Adomite.””-' Trademark for oil-field additives to reduce 
fluid loss during hydraulic fracturing. “Adomite 
Mark 11” functions in oil-based fracturing fluids; 
Adamite Aqua” in water-based fracture fluids. 

Adoquat.”5« Trademark for a quaternary ammonium 
salt used in waterflooding operations for secondary 
’ fecqvery of petroleum. It increases efficiency by 
inhibiting bacterial growth and reducing microbial 
plugging. 


“Adoxa!.”227 Trademark for 2,6,10-trimethyl-9-undecen- 
1-al. (q.v.) 

ADP. Abbreviation for (1) adenosine diphosphate (q.v.); 
(2) ammonium dihydrogen phosphate. See ammonium 
phosphate, monobasic. 

“Adrenalin.””" Trademark for epinephrine (q.v.). 

adrenaline. A hormone having a benzenoid structure 
with the formula C9H13O3N (also called epineph- 
rine). It is obtained by extraction from the adrenal 
glands of cattle, and is also made synthetically. Its 
effect on body metabolism is pronounced, causing an 
increase in blood pressure and rate of heart beat. 
Under normal conditions its rate of release into the 
system is constant, but emotional stresses such as fear 
or anger rapidly increase the output and result in 
temporarily heightened metabolic activity. 

adrenocorticotropic hormone. See ACTH; corticoid 
hormone. 

adriamycin (doxorubicin). An antibiotic drug reported 
to be effective against such types of cancer as leukemia 
and cancers of the breast and bladder. It is made by 
fermentation of a soil fungus. Approved by FDA for 
clinical research, but is said to have deleterious side 
effects. Synthetic routes to adriamycin and its ana- 
logs have been developed. 

adsorbent. A substance which has the ability to con- 
dense or hold molecules of other substances on its 
surface. Activated carbon, activated alumina, and 
silica gel are examples. 

“Adsorbosil.”'*” Trademark for adsorbents for use in 
chromatography. “Adsorbosil”-! is a mixture of 
specially purified silica gel and 10% calcium sulfate 
designed as a thin-layer chromatography powder; 
“Adsorbosil” CAB is designed for column chroma- 
tography. 

adsorption. Adherence of the atoms, ions or molecules 
of a gas or liquid to the surface of another substance, 
called the adsorbent (q.v.) The best-known examples 
are gas/solid and liquid/solid systems. Finely divided 
or microporous materials presenting a large area of 
active surface are strong adsorbents, and are used for 
removing colors, odors, and water vapor (activated 
carbon, activated alumina, silica gel). The attractive 
force of adsorption is relatively small, of the order of 
van der Waal’s forces (q.v.). When molecules of two 
or more substances are present, those of one sub- 
stance may be adsorbed more readily than those of the 
others. This is called preferential adsorption. 

See also absorption, chemisorption. 

adsorption indicator. A substance used in analytical 
chemistry to detect the presence of a slight excess of 
another substance or ion in solution as the result of a 
color produced by adsorption of the indicator on a 
precipitate present in the solution. Thus a precipitate 
of silver chloride will turn red in a solution con- 
taining even a minute excess of silver ion (silver 
nitrate solution), if fluorescein is present. In this ex- 
ample, fluorescein is the adsorption indicator. 

“Advabrite.””o Trademark for a series of optical 
brighteners giving a bright, blue-white fluorescence in 
very dilute solutions either in daylight or ultraviolet 
light. 

“Advacar.””" Trademark for a series of water-dispersible 
paint driers. Supplied in high metal concentrations 
(calcium 4%, cobalt 6%, lead 24%, manganese 6%). 

‘Adyacide.”2” Trademark for a series of fungicides and 
mildeweides for paints, etc., wood and fabric preserva- 
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lives. “Advacide” TPLA is a free-flowing powder of 
triphenyl lead acetate containing 10% of a liquid 
aromatic hydrocarbon mixture, and used in antifoul- 
ing paints. 

“Advalite.”23o Trademark for a series of organic and 
organometallic compounds, specifically designed for 
the stabilization of vinyl coatings systems against heat 
and light degradation. 

“Advawax.”23o Trademark for a series of wax modifiers. 
P. High molecular weight polybutene and paraffin 
wax. 

M. High molecular weight polybutene and amber- 
colored microcrystalline wax. 

280. A hard, high-melting point synthetic wax for use 
in lacquers, varnishes, as a plastic lubricant and anti- 
blocking agent, as an extender or substitute for 
carnauba wax. 

“Adyawet-’’^^® Trademark for a series of wetting agents 
for emulsion paints, latex paints and vinyl plastisols. 

AEG. Abbreviation of Atomic Energy Commission, now 
replaced by Energy Research and Development 
Agency (q.v.). 

AEH. Abbreviation for anhydroenneaheptitol. 

AEPD. Abbreviation for 2-amino-2-ethyl-l,3-pro- 
panediol. 

aerate. To impregnate or saturate a material (usually a 
liquid) with air, or some similar gas. This is usually 
achieved by bubbling the air through the liquid, or by 
spraying the liquid into air. 

aerobic. Requiring air or oxygen. See bacteria. 

“Aerocarb.”57 Trademark for mixtures containing salts of 
sodium, potassium, and barium used as a molten bath 
for case-hardening and heat treatment of steel. 
Containers: Steel drums. 

Hazard: Toxic by ingestion. 

“Aerocat.”” Trademark for a series of synthetic 
silica-alumina catalysts used for refining of petroleum 
in fluid catalytic cracking units. 

“Aero” Cyanamid.5’ Trademark for an agricultural 
chemical. 

Properties: Gray to black dry material of various 
finenesses. 

Containers: 50-and 100-lb bags. 

Uses: For direct application to soil; formulating com- 
plete fertilizers and special uses such as leaf removal, 
vine killing, wood control and disease control. 

“Aerofloat.”” Trademark for aryl dithiophosphoric 
acids (liquids) and alkyl dithiophosphoric acid salts 
(solids) used as mining flotation reagents to promote 
frothing properties. 

“Aerofloc”’’ Trademark for a group of synthetic water- 
soluble polymers used as flocculating agents to im- 
prove solid-liquid separations by thickening and 
filtration. 

“Acrofroth” Frothers.” Trademark for a group of 
surface-active agents used primarily as foaming agents 
or frothers in flotation processing of ores and minerals. 

aerogel. Dispersion of a gas in a solid or a liquid. The 
reverse of an aerosol; flexible and rigid plastic foams 
are examples. See foam; aerosol. 

“Aerohcat” Heat Treating Salts.” Trademark for various 
mixtures containing alkaline chlorides, carbonates. 


nitrates and nitrites. Used in the form of molten baths 
in the hardening, quenching, annealing and tempering 
of ferrous and non-ferrous metals. 

See also salt bath. 

“Aeromet.”^’ Trademark lor metallurgical additive in 
steel making where nitrogen content is desired; also 
applied to iron and steel for desulfurization. 
Containers: Bulk freight cars, moisture-resistant paper 
bags in fiber drums. 

“Acromine”^’ Trademark for a group of cationic flota- 
tion reagents used in froth flotation processing of ores 
and minerals, primarily silica and silicates. 

“Acroprills.”^’ Trademark for an ammonium nitrate 
fertilizer containing 33.5% nitrogen (16.75% nitrate 
nitrogen; 16.75% ammonia nitrogen). 

Properties: Light cream-colored pellets. 

Containers: 80 or 100 lb bags. 

Hazard: See ammonium nitrate. 

Uses: For direct application and in fertilizer mixtures. 

“Aerosil.”^” Trademark for submicroscopic pyrogenic 
silica made at 1100°C; high surface area. 

Uses: Reinforcing and dispersing agent in rubber and 
plastics; thickening agent in lacquers; anticaking 
agent. 

“Aerosize”^’ Trademark for a series of aqueous high 
free-rosin emulsions used for treatment of paper and 
paper board to impart water, ink, and lactic acid 
resistance. May be used to give a surface sizing effect 
as on floor coverings. 

aerosol. A suspension of liquid or solid particles in a gas, 
the particles often being in the colloidal size range. Fog 
and smoke are common examples of natural aerosols; 
fine sprays (perfumes, insecticides, inhalants, anti- 
perspirants, paints, etc.) are man-made aerosols. Sus- 
pensions of various kinds may be formed by placing 
the components, together with a compressed gas, in a 
container (bomb). The pressure of the gas causes the 
mixture to be released as a fine spray (aerosol) or 
foam (aerogel) when a valve is opened. This tech- 
nique is used on an industrial scale to spray paints 
and pesticides. It is also used in consumer items such 
as perfumes, deodorants, shaving cream, whipped 
cream, and the like. The propellant gas may be a hy- 
drocarbon (propane, isobutane), a chlorofluorocar- 
bon, carbon dioxide, or nitrous oxide. About half of 
the propellants are chlorofluorocarbons, 45% are 
hydrocarbons, the other 5% being nitrous oxide and 
carbon dioxide. Most paint sprays utilize hydrocar- 
bons, which have an excellent safety record in spite 
of their flammability, and are not environmentally 
damaging. See also chlorofluorocarbon. 

Noie: The use of chlorofluorocarbons for aerosol 
propellants is under extensive investigation because of 
their possible deleterious effect on atmospheric ozone; 
as a result such propellants are being discontinued by 
some aerosol manufacturers until positive determina- 
tions are completed. See also propellant, and ozone 
(note). 

"Aerosol” Wetting Agent.^’ Trademark for neutral 
wetting agents obtainable in various types. They do not 
decompose on heating and are soluble in practically all 
nonaqueous media as well as in water. 

Uses: Antiseptics; cosmetics; detergents; inks; cleaning, 
degreasing metals; case-hardening processes for 
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metals; paints, varnishes, and lacquers; paper; 
shampoos; toilet preparations; acid treatment of oil 
wells; embalming fluids; settling operations; breaking 
mineral oil emulsions; shoe cleapers and polishes. 

“Aerosporin.”^'" Trademark for polymyxin B sulfate. 

“Aerotex”^’ Trademark for a group of synthetic resins 
used in finishing textile fabrics. 

“Aerotex” Water Repellent S.” Trademark fora silicone 
emulsion for producing water repellency on textile 
fabrics. 

“Aerothene.”“3 Trademark for a group of chlorinated 
solvents used as vapor-pressure depressants, or with 
compressed gases to replace fluorocarbon propellant 
systems. 

aerozine. A 50-50 mixture of hydrazine and uns- 
dimethylhydrazine (UDMH); one of most used of 
bipropellant rocket fuels. 

Hazard; Flammable and explosive. See also hydrazine. 
AET. See aminoethylisothiourea dihydrobromide. 
“Afaxin.”'*^ Trademark for synthetic oleo-vitamin A. 

affinity. The tendency of an atom or compound to react 
or combine with atoms or compounds of different 
chemical constitution. For example, paraffin hydro- 
carbons were so named because they are quite un- 
reactive, the word “paraffin" meaning “very little 
affinity.” The hemoglobin molecule has a much greater 
affinity for carbon monoxide than for oxygen. The 
free energy decrease is a quantitative measure of 
chemical affinity. 

aflatoxin. CnHioO^. A polynuclear substance derived 
from molds; a known carcinogen (q.v.). Produced by a 
fungus occurring on many vegetables, especially those 
with high moisture content. It is highly toxic. 

after-chromed dye. A dye that is improved in color or 
fastness by treatment with sodium dichromate, copper 
sulfate or similar materials, after the fabrics are dyed. 

Ag Symbol for silver. 

agar (agar-agar). A phycocolloid derived from red algae 
such as Gelidium and Gracilaria; it is a polysaccharide 
mixture of agarose and agaropectin. 

Properties: Thin, translucent, membranous pieces, or 
pale buff powder. Strongly hydrophilic, it absorbs 20 
times its weight of eold water with swelling; forms 
strong gels at about 40°C. Nontoxic. 

Grades; Technical; U.S.P.; F.C.C. 

Containers: Bales (strip); fiber drums (powder). 

Uses: Microbiology and bacteriology (culture me- 
dium); antistaling agent in bakery products; confec- 
tionery, meats, and poultry; gelation agent; desserts 
and beverages; proteetive colloid in ice cream; pet 
foods; health foods; laxative; pharmaceuticals; dental 
impressions; laboratory reagent; photographic 
emulsions. 

See also algae; alginic acid, 
age-resister. See antioxidant. 

“Agerite.”"9 Trademark for a series of antioxidants 
for rubber. 

Alba, para-Benzyloxyphenol. 

DPPD. N,N-Diphenyl-para-phenylenediamine. 

Gel. A mixture of alkylated diphenylamines with se- 
lected petroleum wax. 

Geltrol. Phosphited polyalkyl polyphenol. 

Hipar. Mixture of phenyl-beta-naphthylamine, iso- 
propoxydiphenylamine, and diphenyl-para-phenyl- 
enediamine. 


HP. A blend of phenyl-beta-naphthylamine and 
N,N'-diphenyl-para-phenylenediamine. 

Iso. para-Isopropoxydiphenylamine. 

Powder. Phenyl-beta-naphthylamine. 

Resin. Aldol-alpha-naphthylamine. 

Resin D. A polymerized l,2-dihydro-2,2,4-trimethyl- 
quinoline. 

Spar. Mixed mono-, di-, and tristyrenated phenols. 
Stalite and Stalite S. Mixture of alkylated diphenyl- 
amines. 

Superflex. Diphenylamine-acetone reaction product. 
Superlite. A mixture of polybutylated bisphenol A. 
White. syn-Di-beta-naphthyl-para-phenylenediamine. 

agglomeration. See aggregation. 

agglutination. The combination or aggregation of par- 
ticles of matter under the influence of a specific pro- 
tein. The term is usually restricted to antigen-antibody 
reactions characterized by a clumping together of 
visible cells, such as bacteria or erythrocytes. The 
antigen is called an agglutinogen and the antibody 
an agglutinin, because of an apparent gluing or stick- 
ing action. See also aggregation. 

aggregation. A general term describing the tendency 
of large molecules or colloidal particles to combine 
(coalesce) in clumps, especially in solution. When this 
occurs, usually as a result of removal of the electric 
charges by addition of an appropriate electrolyte, by 
the action of heat, or by mechanical agitation, the 
aggregates precipitate or separate from the dissolved 
state. Included in this term are the more specific 
terms ajgglutination, coagulation, flocculation, and 
peptization. See also these entries. 

aglucone. The nonsugar-like portion of a glucoside 
molecule. See glycoside. 

aglycone. A nonsugar hydrolytic product of a glyco- 
side. See glycoside. 

agricultural chemical (agrichemical). A chemical com- 
pound or mixture used to increase the productivity 
and quality of farm crops. They include fertilizers, 
soil conditioners, fungicides, insecticides, herbicides, 
nematocides, and plant hormones. For further infor- 
mation, refer to National Agricultural Chemicals 
Association, Washington, D.C. 

A.I.Ch.E. Abbreviation for American Institute of 
Chemical Engineers (q.v.). 

“A1 Polymer.”-'* Trademark for an aromatic polymer 
that can be cured at moderate temperatures to pro- 
duce a poly(amide-iraide). It is a single polymer sys- 
tem based on trimellitic anhydride (q.v.). Supplied 
as a completely solid resin. 

Uses: As a complete 220° insulation system in wire 
enamels, dipping varnishes, impregnated cloth, glass 
and asbestos laminates, film and sleeving. 

air. A mixture -(or solution) of gases, the composition 
of which varies with altitude and other conditions at 
the collection point. The composition of dry air at 
sea level is: 


Substance 

% by Wt. 

To by Vol. 

Nitrogen 

75.53 

78.00 

Oxygen 

23.16 

20.95 

Argon 


0.93 

Carbon dioxide 


0.03 

Neon 


0.0018 

Helium 


0.0005 

Methane 


0.0002 

Krypton 


0.0001 

Nitrous oxide 


0.000,05 
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Substance C( by Vol. 

Hydrogen 0.000,05 

Xenon 0.000,008 

Ozone 0.000,001 

The density of dry air is 1.29 g/liter (at 0°C and 760 
mm Hg). It is noncombustible, but will support 
combustion. 

Liquid air is air which has been subjected to a series 
of compression, expansion and cooling operations 
until it liquefies. 

Containers: Steel cylinders or tanks, under high 
pressure. 

Uses: Source of oxygen, nitrogen, and rare gases; cool- 
ant; power source (compressed); cryogenic agent 
(liquid); particle classification; blowing agent (as- 
phalt, soap, ice-cream mixes, whipped cream, etc.); 
floatation. 

Shipping regulations: Air, compressed: (Rail) Green 
label. (Air) Nonflammable compressed gas label. Air, 
liquid: Not acceptable on passenger planes; (non- 
pressured) Not acceptable. 

See also air pollution. 

air classification. The separation of solid particles ac- 
cording to weight and/or size, by suspension in and 
settling from an air stream of appropriate velocity, 
as in air-floated clays and other particulate products. 

air floatation. See air classification. 

“Air Floate.”'''’ Trademark for a technical grade of 
barium carbonate with improved flow properties. 
Hazard; Toxic by ingestion. 

Use: Ceramic industry. 

“Air-Flo Green.”''*’ Trademark for a mosquito larvi- 
cide containing copper meta-arsenite. 

Hazard: Highly toxic by ingestion. 

“Airocel PK Foam Liquid.””" Trademark for a protein- 
based liquid concentrate used to produce lightweight 
concrete, low density refractories, foamed ceramics 
and other rigid inorganic foams. Also used as an 
air entraining agent to facilitate the pumping of con- 
crete through pipe and flexible hose. 

air pollution (atmospheric pollution). Introduction 
into the atmosphere of substances that are not nor- 
mally present therein, and that have a harmful effect 
on man, animals, or plant life. Important among 
these are sulfur dioxide, which forms sulfuric acid 
on contact with water vapor; automotive exhaust 
emission products (carbon monoxide, lead com- 
pounds, polynuclear hydrocarbons, nitrogen oxides); 
toxic metal dusts from smelters, coal smoke, and 
other particulates; formaldehyde and acrolein; and 
radioactive emanations. Control of these is exercised 
by the Environmental Protection Agency. As con- 
ventionally used, the term does not apply to interior 
air spaces such as industrial workrooms. Tolerances 
for the latter are established by the American Con- 
ference of Governmental and Industrial Hygienists 
(ACGIH). See threshold limit values. 

Note: EPA requirements for automotive exhaust 
emission standards have been postponed until 1980, 
since it has occn found that the present catalytic con- 
verters cause formation of sulfuric acid and sulfates 
from the sulfur in the gasoline, and are also ineffi- 
cient in other respects. 

“Akineton."" Trademark for bipcridcn, employed in 
medicine as the hydrochloride and lactate salts. 

Superior numbers refer to Manufacturers of Trade 


“Akon.”"" Trademark for a colloidal iron product 
used for remo'ving oxygen from boiler feed water to 
reduce corrosion. 

“Akroflex” C.’" Trademark for a rubber antioxidant 
containing 35% diphenyl-para-phenylenediamine 
C6H4(NHC6H5)2, and 65% phenyl-alpha-naphthyl- 
amine (“Neozone” A). 

Uses: To improve the aging and service life of rubbers; 
anticrosslinking agent for SBR (styrene-butadiene 
rubber). 

“Akfoflo-S””" Trademark for a mixed o.xyethylated 
phenol derivative with an optimum proportion of 
defoamant added. Added to emulsified-surfactant 
drilling muds, to reduce clay dispersion, and vis- 
cosity. 

“Akfone.”’®5 Trademark for a rubber accelerator; 
density 1.39. Used as a secondary accelerator, de- 
odorizer and secondary blowing agent in sponge 
compounds. 

“Akweons.”'^’ Trademark for metal-processing oils. 

674 and 700. Wetting agents and corrosion inhibitors 
for use in acids: also exhibit fume-depressant 
properties. 

250. An acid fume depressant and pickling activator. 

“Akwilox.”'^’ Trademark for high specific gravity, 
brominated vegetable oils manufactured for use in 
the soft drink industry. 

Al Symbol for aluminum. 

alabaster. A fine-grained, compact gypsum. 

“Alacsan.”^'” Trademark for a series of quaternary 
ammonium compounds. Used in cosmetics, germi- 
cides, algaecides, disinfectants, deodorants, and 
sanitizers. 

“Alacstat” Trademark for N,N-bis(2-hydroxy- 

ethyl alkylamine); used as antistatic agent for poly- 
olefins. 

“Alamac.”’59 Trademark for acetate salts of primary 
amines. Water-soluble or dispersible. 

Uses: Non-metallic ore flotation; corrosion inhibition. 

“Alamidc.””" Trademark for a series of high molec- 
ular weight, aliphatic amides, such as palmitamide 
and stearamide. produced by reacting ammonia with 
fatty acids. 

Uses; Intermediates for durable water repellents and 
finishes for textiles and paper; mold release and anti- 
blocking agents. 

“Alamine.””’ Trademark for a series of primary, 
secondary, and tertiary aliphatic amines, organic 
substituted ammonia derivatives. Soluble in variety 
of organic solvents. Not appreciably soluble in water. 
Chain length from Ci;— Cu with varying degrees of 
unsaturation. 

Uses: Corrosion inhibitors, ore flotation agents, tex- 
tile finishing agents, asphalt antistripping agents, 
rubber compounding, color particle dispersion, pe- 
troleum product additives, chemical intermediates. 

“Alanap.””* Trademark for N-l-naphthylphthalamic 
acid; used as a herbicide. 

alanine (alpha-alanine; alpha-aminopropionic acid; 
2-aminopropanoic acid) CHiCH(NH:)COOH. A 
nonessential amino acid. 

Properties: Colorless crystals; soluble in water; slightly 
Mark Products. For page number sec Contents. 
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soluble in alcoholj insoluble in ether; optically ac- 
tive; nontoxic. . . 

DL-alanine, m.p. 295° C with decomposition; sub- 
limes at 200° C. 

L(-l-)-alanine, m.p. 297° C with decomposition. 
D(-)-alanine, m.p. 295° C with decomposition. 
L(-t->alanine hydrochloride: prisms; m.p. 204° C with 
decomposition. 

L(+)-alanine, N-acetyl; crystals; m.p. 116°C. 
L(+)-alanine, N-benzoyl; crystals; m.p. 152-154°C. 
Derivation: Hydrolysis of protein (silk, gelatin, zein); 
organic synthesis. 

Grades: Reagent; technical. 

Containers: Drums (DL-form). 

Uses: Microbiological research; biochemical research; 
dietary supplement. 

beta-alanine (3-aminopropanoic acid; beta-aminopro- 
pionic acid). NH 2 CH 2 CH 2 COOH. A naturally occur- 
ring amino acid not found in protein. 

Properties: White prisms; m.p. 198° C with decompo- 
sition. Soluble in water; pH (50% solution) 6.0-7.3, 
slightly soluble in alcohol; insoluble in ether. Hydro- 
chloride: plates and leaflets; m.p. I22.5°C; platini- 
chloride: yellow leaflets; m.p. 210°C (dec). Nontoxic. 
Derivation: Addition of ammonia to beta-propiolac- 
tone; other processes based on the reaction of am- 
monia with acrylonitrile, etc. 

Containers: Fiber drums. 

Uses: Biochemical research; organic synthesis; pro- 
duction of calcium pantothenate (q.v.); buffer in 
electroplating. 

beta-alanylhistidine. See carnosine. 

“Alar.”^''® Trademark for a plant growth regulator 
(succinic acid 2,2-dimethylhydrazide) which improves 
the color and texture of apples, grapes, and tomatoes, 
and prevents premature dropping. 

“Alathon.”28 Trademark for a polyethylene resin. 
“Alathon” G-0530, designated as a reinforced poly- 
ethylene, contains 30% by weight of glass-fiber 
treated with a proprietary coupling agent that op- 
timizes its reinforcing properties. 

“Albacer.”^^ Trademark for a hard, white synthetic 
wax; m.p. 99- 1 04° C; soluble in some organic sol- 
vents; compatible with a range of synthetic resins, 
mineral and vegetable oils, and other waxes. 

Uses: Coatings for paper; mold lubricant; polishes. 

“Albamycin.””’ Trademark for novobiocin, (q.v.). 
Hazard: May have damaging side effects. 

“Albaoil.”^'’'* Trademark for series of sulfonated cas- 
tor oils varying in percentage of oil. 

Uses: Fatliquor and plasticizer in leather; also in tex- 
tile and other industries. 

“Alberene Stone.”'’^’ Trademark for a natural soap- 
stone (magnesium silicate) for chemical laboratory 
benches, sinks, fume hoods, etc. Highly resistant to 
acids and alkalies. 

“Albigen.”'’*''’ Trademark for a water-soluble polymer 
used in the textile industry for stripping vat and other 
dyestuffs. Has no affinity for the fiber; promotes the 
stripping effect of alkaline hydrosulfite solutions. 

“Albqne.”28 Trademark for a series of hydrogen per- 
oxide solutions, which vary in hydrogen peroxide 
content from 35% to 90% by weight. 

Hazard: See hydrogen peroxide. 

albumin. Any of a group of water-soluble proteins of 
wide occurrence in such natural products as milk 
(lactalbumin), blood serum, and eggs (ovalbumin). 


They are readily coagulated by heat and hydrolyze to 
to alpha-amino acids or their derivatives. See follow- 
ing entries. 

albumin, blood. . 

Properties: Brown amorphous lumps soluble in water 
and alcohol. 

Derivation: Ox-blood is allowed to coagulate and the 
serum separated by centrifuging. The decanted liquor 
is filtered, decolorized and subsequently evaporated 
at low pressure. Nontoxic. 

Grades: Technical, light and dark. 

Containers: 100-, 332-lb drums; 300-lb barrels. 

Uses: Photographic papers; textile printing; dye prep- 
arations; clarifying agent; adhesive; pesticides. 

albumin, egg (ovalbumin). Principal protein found in 
egg white. 

Preparation: Fresh white separated from the yolk, 
diluted with water, beaten to froth and subsequently 
filtered and evaporated. Nontoxic. Molecular weight 
43,000. 

Grades: Technical; edible. 

Containers: Cases; barrels. 

Uses: Leather industry; foodstuffs; clarifying agent; 
photography; adhesives; sugar refining. 

albumin, milk. See lactalbumin. 

albumin, scrum (normal human). 

Properties: Light yellow to cream colored lumps; prac- 
tically odorless. About 96% of the total protein is 
albumin. Molecular weight 66,000. 

Derivation: Fractionation of human blood and careful 
drying. 

Grades: U.S.P., as sterile solution. 

Use: Medicine. 

A.L.C.A. Abbreviation for American Leather Chem- 
ists’ Association. 

alchemy. The predecessor of chemistry, practiced from 
as early as 500 B.C. through the 16th century. Its two 
principal goals were transmutation of the baser met- 
als into gold and discovery of a universal remedy. 
Modern chemistry grew out of alchemy by gradual 
stages, but a few of the old ideas persisted almost 
into the 19th century, e.g., phlogiston theory. 

Alcoa smelting process. A new and more efficient 
method for production of aluminum metal from 
bauxite announced in 1973 by the Aluminum Co. of 
America. It requires about one-third less electric 
power than the Hall technology, the only large-scale 
process now in use. In the new method, alumina 
made in the usual manner (Bayer process) is reacted 
with chlorine, the resulting aluminum chloride yield- 
ing the metal and chlorine on electrolysis. Pilot-plant 
production is under way. 

alcohol. A broad class of hydroxyl-containing organic 
compounds occurring naturally in plants and made 
synthetically from petroleum derivatives such as 
ethylene. Many are manufactured in tonnage quan- 
tities; their major uses are in organic synthesis, as 
solvents, detergents, beverages, pharmaceuticals, 
plasticizers, and fuels. The many types may be sum- 
marized as follows: 

I. Monohydric (1 OH group) 

1. Aliphatic 

(a) paraffinic (ethyl alcohol) 

(b) olefinic (allyl alcohol) 

2. Alicyclic (cyclohexanol) 

3. Aromatic (phenol, benzyl alcohol) 

4. Heterocyclic (furfuryl alcohol) 

5. Polycyclic (sterols) 
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II. Dihydric (2 OH groups): glycols and deriva- 
tives (diols) 

III. Trihydric (3 OH groups): glycerol and deriva- 
tives 

IV. Polyhydric (polyols) (3 or more OH groups) 
For further information see monohydric, dihydric, 
trihydric, polyol, and specific alcohol. 

alcohol, absolute. See ethyl alcohol. 

alcohol dehydrogenase. An enzyme found in animal 
and plant tissue which acts upon ethyl alcohol and 
other alcohols producing acetaldehyde and other 
aldehydes. 

Use: Biochemical research. 

alcohol, denatured. Ethyl alcohol to which another 
liquid has been added to make it unfit to use as a bev- 
erage (chiefly for tax reasons). In the U.S. it may be 
either Completely Denatured (CDA), usually by the 
use of the toxic methyl alcohol, or Specially De- 
natured (SDA). The number of formulations author- 
ized officially for making SDA have been reduced to 
four (Nos. 40, 40A, 40B and 40C). They include the 
following denaturants: SDA 40B must contain bru- 
cine, brucine sulfate, or quassin, plus tert-butyl al- 
cohol; SDA 40A must contain sucrose octa-acetate 
plus tert-butyl alcohol; SDA 40B must contain 
Bitrex and tert-butyl alcohol; SDA40C must contain 
only tert-butyl alcohol. For e.xact formulas consult 
the Alcohol and Tobacco Tax Division of IRS, 
Washington, D.C. 

Properties: See ethyl alcohol. 

Hazard: Flammable, dangerous fire risk; may be toxic 
by ingestion. 

Uses: Manufacture of acetaldehj'de and other chem- 
icals; solvents; antifreeze and brake fluids; fuel. 

Shipping Regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

alcohol, grain. Synonym for ethyl alcohol, applying 
to that made from grain. 

alcohol, industrial. A mixture of 95% ethyl alcohol and 
5% water, plus additives for denaturing or special 
solvent purposes. See also alcohol, denatured. 

alcoholysis. A chemical reaction between an alcohol 
and another organic compound, analogous to hy- 
drolysis. The alcohol molecule decomposes to form 
a new compound with the reacting substance, the 
other reaction product being water. Both hydrolysis 
and alcoholysis may be considered as forms of sol- 
volysis. See also solvolysis. 

alcohol, wood. See methyl alcohol. 

“Aldactone.”™ Trademark for spironolactone (q.v.). 

“Aldaromes.”'*'* Trademark for compositions of aro- 
matic chemicals and essential oils used in embalming 
fluids and sprays to mask or cover the unpleasant 
odor of formaldehyde. Will not decompose when in 
contact with formaldehyde; give clear solutions in 
40% formaldehyde. Not water-soluble. 

aldehyde. A broad class of organic compounds having 
the generic formula RCHO, and characterized by an 
unsaturated carbonyl group (C=0). They are formed 
from alcohols by either dehydrogenation or oxida- 
tion, and thus occupy an intermediate position be- 
tween primary alcohols and the acids obtained from 
them by further oxidation. Their chemical derivation 
is indicated by the name: fl/(cohol) + f/c/irr/(roge na- 


tion). Aldehydes are reactive compounds, participat- 
ing in oxidation, reduction, addition, and polymer- 
ization reactions. For specific properties, see 
individual compound. 

aldehyde ammonia (acetaldehyde ammonia; 1-amino- 
ethanol) CHjCHOHNH:. 

Properties: White crystalline solid; stable in closed 
containers, resinifies on long exposure to air. Very' 
soluble in water and alcohol. 

Constants: M.p. 97° C (partly decomposed). 
Derivation: Action of acetaldehyde on ammonia. 
Hazard; Moderately toxic by ingestion and inhala- 
tion, strong irritant. Moderate fire and explosion 
risk. 

Uses: Accelerator for vulcanization of thread rubber; 
organic synthesis; source of acetaldehyde and am- 
monia. 

aldehyde collidine. See 2-methyl-5-ethyIpyridine. 

aldehydine. See 2-methyl-5-ethylpyridine. 

“Aldo.”’3 Trademark for a series of waxes, glyceryl 
monofatty acid esters, in technical, water-dispersible, 
and edible grades. 

Uses: Foods; plastics and rubber; cosmetics; lubri- 
cants; plasticizers; emulsion stabilizers. 

aldol (acetaldol; beta-hydroxybutyraldehyde) 
CH3CHOHCH2CHO. 

Properties; Water-white to pale yellow syrupy liquid. 
Decomposes into crotonaldehyde and water on dis- 
tillation under atmospheric pressure. Miscible with 
water, alcohol, ether, organic solvents. Sp. gr. 1.1098 
(15.6/4°C); b.p. 83°C (20 mm); vapor pressure <0.1 
mm (20°C); specific heat 0.737; weight 9.17 Ib/gal 
(20°C). Flash point 150°F (open cup); freezing point 
below 0°C. Autoignition temp. 530° F. Combustible. 
Derivation: By condensation of acetaldehyde. 

Grades: Technical (98%). 

Hazard: Moderately toxic and irritant. Moderate fire 
risk. 

Containers: Cans; drums; tank cars. 

Uses: Synthesis of rubber accelerators and age re- 
sisters; perfumery; engraving; ore flotation; solvent; 
solvent mixtures for cellulose acetate; fungicides; 
organic synthesis; printer’s rollers; cadmium plating; 
dyes; drugs; dyeing assistant; synthetic polymers. 

aldolase (zymohexase). An enzyme present in muscle 
involved in glycogenolysis and anaerobic glycolysis. 
It catalyzes production of dihydroxyacetone phos- 
phate and phosphoglyceric aldehyde from fructose 
1,6-diphosphate. 

Use: Biochemical research. 

aldol condensation. A reaction between two aldehyde 
or two ketone molecules in which the position of one 
of the hydrogen atoms is changed in such a way as to 
form a single molecule having one hydroxyl and one 
carbonyl group. Since such a molecule is partly an 
alcohol (OH group) and partly an aldehyde (CO 
group) and represents a union of two smaller mole- 
cules, the reaction is called an ald-ol condensation. 
It can be repeated to form molecules of increasing 
molecular weight. The condensation of formaldehyde 
to sugars in plants, which on repetition builds up 
the more complex carbohydrate structures such as 
starch and cellulose, is thought to be a reaction of 
this type. It occurs most effectively in an alkaline 
medium. 
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aldo-alpha-naphthylamine condensate. 

Properties: Orange to dark red solid with character- 
istic odor; softens at 64°C min; sp. gr. 1.16; insoluble 
in water, gasoline; slightly soluble in alcohol and pe- 
troleum hydrocarbons; soluble in acetone, benzene, 
chloroform and carbon disulfide. 

Uses: Antioxidant in tire carcasses, tubes, insulating 
tape, black soles. 

aldose. Any of a group of sugars whose molecule con- 
tains an aldehyde group and one or more alcohol 
groups. An example is glyceraldehyde 
(HOCH 2 • CHOH • CHO), specifically called an al- 
dotriose because it contains three carbon atoms. 

“Aldosperse.”’^ Trademark for a series of polyethylene 
glycol monofatty acid esters. 

Properties: yellow liquids to soft white solids (S-9); 
sp. gr. about 1.0; m.p. < 2°C (0-9) to 24-29°C (S-9). 
Soluble in most organic solvents. Combustible; non- 
toxic. 

Uses: Antistatic agents; emulsifiers and detergents; 
wetting agents; dye assistants; thickening agents; vis- 
cosity stabilizers. 

aldosterone (electrocortin) C 2 iH 2 g 05 . An adrenal cor- 
tical steroid hormone which is the most powerful 
mineralocorticoid. Probably the chief regulator of 
sodium, potassium, and chloride metabolism, ap- 
proximately 30 times as active as deoxycorticosterone. 
Properties: Crystals; m.p. 108-1 12°C. 

Derivation; Isolated from adrenals; has been syn- 
thesized. 

Use: Medicine. 

“Aldox.”^'^ Trademark for an acidic powdered com- 
pound used to deoxidize aluminum prior to spot 
welding or to desmut aluminum subsequent to etch- 
ing. Commercially available in 400-lb fiber drums. 

aldrin (HHDN) C| 2 HgCl 6 . The assigned common name 
for an insecticidal product containing 95% or more 
of l,2,3,4,10,10-hexachloro-l,4,4a,5,8,8a-hexahydro- 
1,4,5,8-endo-exodimethanonaphthalene. See also di- 
eldrin and endrin. 

Properties: Brown to white crystalline solid; m.p. 
104-105. 5°C; insoluble in water; soluble in most or- 
ganic solvents. Not affected by alkalies or dilute acids; 
compatible with most fertilizers, herbicides, fungi- 
cides, and insecticides. 

Grade: Technical. 

Containers: Fiber drums. 

Uses: Insecticide. 

Hazard; Highly toxic by ingestion and inhalation; ab- 
sorbed by skin. Tolerance, 0.25 mg per cubic meter 
of air. Said to be carcinogenic. Use restricted to 
nqnagricultural applications. 

Shipping regulations: (Rail, Air) Liquid mixtures with 
more than 60% aldrin. Poison label; dry mixtures 
with more than 65% aldrin. Poison label. See regu- 
lations for further details. 

“Aldyl .”28 Trademark for plastic pipe made of “Dei- 
rin” acetal resin clad in a jacket of yellow “Alathon” 
polyethylene resin. 

ale. See brewing. 

“Alert”'5i Trademark for a series of mercaptan type 
gas odorants, recommended for warning odorization 
of natural gas. 

“Alfane.”^' Trademark for an acid-, solvent-resistant, 
synthetic-resin cement of the epoxy type used as a 
mortar cement up to 212°F. 

alfin. A catalyst obtained from alkali alcoholates de- 


rived from a secondary alcohol which is a meth^ 
carbinol and olefins possessing the grouping — CH— 
CH-CH 2 , which may be part of a ring, as in toluene. 
The interaction of the alkali alcoholate (sodium iso- 
propoxide) with the olefin halide (allyl chloride) 
gives a slurry of sodium chloride on which sodium 
isopropoxide and allyl sodium are adsorbed. This 
slurry is a typical alfin catalyst used to convert ole- 
fins into polyolefins. The elastomers produced are 
called alfin rubbers, and are now in commercial 
production. 

“Alfol.””-' Trademark for synthetic primary straight- 
chain alcohols made by Ziegler-type reaction of alu- 
minum alkyls, ethane, and hydrogen. Lower alco- 
hols (C6 to C 12 ) are chiefly used in phthalate and 
other esters for use as vinyl plasticizers. Higher alco- 
hols (C 12 to Cig) are intermediates producing bio- 
degradable surfactants, alcohol sulfates, alcohol 
ethoxylate nonionics, alcohol ether sulfate anionics, 
and amine-derived cationics. 

“Alfonic.”^" Trademark for ethoxylate primary 
straight-chain alcohols and alcohol ether sulfate salts 
for use as active components in biodegradable de- 
tergent compounds. 

“Alfrax.”2“ Trademark for a series of refractory prod- 
ucts composed principally of electrically fused alu- 
minum oxide grain. Available as bonded refractories 
and refractory cements. Used as furnace linings. 

algae. Chlorophyll-bearing organisms occurring in 
both salt and fresh water; they have no flowers or 
seeds, but reproduce by unicellular spores. They 
range in size from single cells to giant kelp over 100 
ft long, and include most kinds of seaweed. There are 
four kinds of algae: brown, red, green, and blue- 
green. Their photosynthetic activity accounts for the 
fact that over two-thirds of the world total of photo- 
synthesis takes place in the oceans. Algae are har- 
vested and used as food supplements (see carra- 
geenan, agar), soil conditioners, animal feeds, and as 
a source of iodine; they also contain numerous min- 
erals, vitamins, proteins, lipids, and essential amino 
acids. Alginic acid (q.v.) is another important deriva- 
tive. Blue-green algae are water contaminants and 
are toxic to fish and other aquatic life. Phosphorus 
compounds in detergent wastes stimulate the growth 
of algae to such an extent that overpopulation at 
the water surface prevents light from reaching many 
of the plants; these decompose, removing oxygen 
and releasing carbon dioxide, thus making the water 
unsuitable for fish. Algae are being used in treat- 
ment of sewage and plant effluent in a proprietary 
flocculation process. See also: eutrophication; agar. 

“Algepon.”3““ Trademark for series of dyeing, strip- 
ping and discharge printing assistants for various 
applications in textile processing. Several types are 
each formulated for a specific function. 

algicide. Chemical agent added to water to destroy 
algae. Copper sulfate is commonly employed for 
large water systems. 

“Algimaster.”'’26 Trademark for a composition con- 
taining the active ingredients alkyl quaternary am- 
monium bromides, organic polyamine, amine hydro- 
bromides. 

Containers: 1-qt polyethylene bottles. 

Uses: Control of algae in swimming pool water. 

algin. A hydrophilic polysaccharide (phycocolloid or 
hydrocolloid) found exclusively in the brown algae. 
It IS analogous to agar (q.v.). The seaweed (giant 
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kelp) is sea-harvested, water-extracted and refined. 
U.S. (California) and Great Britain are the chief pro- 
ducers. See also alginic acid; alginate. 

alginate. Any of several derivatives of alginic acid (e.g., 
calcium, sodium or potassium salts or propylene gly- 
col alginate). TTiey are hydrophilic colloids (hydro- 
colloids) obtained from seaweed. Sodium alginate 
is water-soluble but reacts with calcium salts to form 
insoluble calcium alginate. 

Uses: Food additive (thickener, stabilizer); yarns and 
fibers; medicine (first-aid dressings); meat substitute; 
high-protein food analogs. 

alginic acid (C6H806)n, a polysaccharide composed of 
beta-D-mannuronic acid residues linked so that the 
carboxyl group of each unit is free, while the alde- 
hyde group is shielded by a glycosidic linkage. It is a 
linear polymer of the mannuronic acid in the py- 
ranose ring form. 

Properties: White to yellow powder, possessing marked 
hydrophilic colloidal properties for suspending, 
thickening, emulsifying and stabilizing. Insoluble in 
organic solvents; slowly soluble in alkaline solutions. 
Nontoxic. 

Grades: Refined (food); technical (commercial); N.F. 
(sodium alginate); F.C.C. 

Containers: Drums; fiber containers; bottles; multi- 
wall paper bags. 

Uses: Food industry as thickener and emulsifier; pro- 
tective colloid; tooth paste; cosmetics; pharmaceuti- 
cals; textile sizing; coatings; waterproofing agent 
for concrete; boiler water treatment; oil-well drilling 
muds; storage of gasoline as a solid. 

alicyclic. A group of organic compounds characterized 
by arrangement of the carbon atoms in closed ring 
structures sometimes resembling boats, chairs, or 
even birdcages. These compounds have properties 
resembling those of aliphatics, and should not be con- 
fused with aromatic compounds (q.v.) having the 
hexagonal benzene ring. Alicyclics are comprised of 
three subgroups: (1) cycloparaffins (saturated), (2) 
cycloolefins (unsaturated, with two or more double 
bonds), and (3) cycloacetylenes (cyclynes) with a 
triple bond. The best-known cycloparaffins (some- 
times called naphthenes) are cyclopropane, cyclo- 
hexane, and cyclopentane; typical of the cycloolefins 
are cyclopentadiene and cyclooctatetraene. Most 
alicyclics are derived from petroleum or coal tar. 
Many can be synthesized by various methods. See 
also subgroups referred to above. 

“Alidasc.”™ Trademark for hyaluronidase. See hyal- 
uronic acid. 

“Alipal.'’^®'' Trademark for a series of anionic surfac- 
tants. CO-433. Sodium salt of sulfated nonylphen- 
oxypoly(ethyleneo.\y)ethanol; 28% active. 

Uses: Detergents, shampoos, scrub soaps, lime soap 
dispersant; emulsifier; antistatic agent. 

aliphatic. One of the major groups of organic com- 
pounds characterized by straight- or branched-chain 
arrangement of the constituent carbon atoms. Ali- 
phatic hydrocarbons are comprised of three sub- 
groups: (i) paraffins (alkanes), all of which arc 
saturated and comparatively unreactive, the branched- 
chain types being much more suitable for gasoline 
than the straight-chain: (2) olefins (alkencs or alka- 
dienes), which are unsaturated and quite reactive; 
(3) acetylenes (alkyncs), which contain a triple bond 


and are highly reactive. In complex structures the 
chains may be branched or cross-linked. See also 
alicyclic; aromatic; chain. 

“Aliquat.”-^’ Trademark for a group of fatty quater- 
nary ammonium chlorides, stable in both acidic and 
alkaline media. 

Uses: Cationic textile softeners, corrosion inhibitors, 
and flow control agents. 

aliquot. A part which is a definite fraction of a whole; 
as, aliquot samples for testing or analysis. 

“Alite.”^-^ Trademark for a series of sintered metallic 
oxides. 

“Alitrile.’’^*’ Trademark for a series of high molecular 
weight, aliphatic nitriles produced from fatty acids 
from tallow, hydrogenated tallow, coconut and soy- 
bean oils, and palmitic and stearic acids. 

Uses; Lubricating oil additives; plasticizers. 

“Alizachrome.”'^'’ Trademark for a series of mordant 
acid dyes. 

alizarin (1,2-dihydroxyanthraquinone) 

C6H4(C0)2C6H2(0H)2. Parent form of many dyes 
and pigments, including mordants. 

Properties: Orange-red crystals; brownish-yellow pow- 
der. Soluble in alcohol and ether; sparingly soluble 
in water. C.I. No. 58000. M.p. 289°C; b.p. 430°C 
(sublimable). Low toxicity. Combustible. 

Derivation: Anthracene is oxidized to anthraquinone, 
the sulfonic acid of which is then fused with caustic 
soda and potassium chlorate; the melt is run into 
hot water and the alizarin precipitated with hydro- 
chloric acid. Occurs naturally in madder root. 
Grades: Technical. 

Containers: Barrels; kegs; fiber drums. 

Uses: Manufacture of dyes; production of lakes; both 
dye and intermediate. 

alizarin oil. Turkey red oil (q.v.). 

alizarin yellow R (para-nitrophenylazosalicylate so- 
dium) 02NC6H4NNC6H,0HC00Na. C.I. 14030. 
Properties: Yellow brown powder; soluble in water. 
Use: Acid-base indicator in pH range 10.1 (yellow) to 
12.0 (violet); biological stain. 

“Alizarol.”-^’ Trademark for a group of acid mordant 
dyes. 

alkadiene. See diolefin. 

“Alkalate.”--*^ Trademark for a compound consisting 
of sodium sesquisilicate base intimately combined 
with sodium phosphate. Total Na^O content 38.2%; 
per cent of total Na:0 in active form 32.4%; per cent 
of total Na20 in inactive form 5.8%; compounded to 
balance the effect of bicarbonates and soil conditions. 
Uses: General free-rinse cleaning in high bicarbonate 
areas, such as laundries and dairies. 

alkali. Any substance which in water solution is bitter, 
more or less irritating or caustic to the skin, turns lit- 
mus blue, and has a pH \’aluc greater than 7.0. Sec 
also base: pH; alkali metal. 

The alkali industiy produces sodium h\droxidc, 
sodium carbonate (soda ash), sodium chloride, salt 
cake, sodium bicarbonate, and corresponding po- 
tassium compounds. 

Hazard: Strong alkalies in solution arc corrosive to 
the skin and mucous membranes. 
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alkali blue. Class name for a group of pigment dry 
powders prepared by the phenylation of pararosani- 
line or fuchsine, followed by drowning in hydrochlo- 
ric acid, washing and sulfonating. Alkali blue, on a 
weight basis, has the highest tinting strength of all 
blue pigments. The presscake may be “flushed” with 
vehicle to replace the water in the pulp. 

Uses: Printing inks; interior paints. 

alkali cellulose. The product formed by steeping wood 
pulp with sodium hydroxide, the first step in the 
manufacture of viscose rayon and other cellulose 
derivatives. See also carboxymethylcellulose. 

alkali metal. A metal in Group I A of the periodic sys- 
tem; lithium, sodium, potassium, rubidium, cesium, 
and francium. Except for francium (q.v.), the alkali 
metals are all soft, silvery metals, which may be read- 
ily fused and volatilized, the melting and boiling 
points becoming lower with increasing atomic weight. 
The specific gravity increases with, but less rapidly 
than, the atomic weight, the atomic volume there- 
fore becoming greater as the series is ascended. They 
are the most strongly electropositive of the metals. 
They react vigoroujly, at times violently with water; 
within the group itself the basicity increases with 
atomic weight, that of cesium being the greatest. 

Hazard: Dangerous fire risks, especially in contact 
with moisture, acids, or oxidizing materials. 

alkalimetry. The measurement of the concentration 
of bases or of the amount of free base present in a 
solution by titration or some other means of analysis. 

alkaline earth. An oxide of an alkaline earth metal 
(lime). 

alkaline-earth metals. Calcium, barium, strontium, 
and radium (Group 11 A of Periodic Table). In gen- 
eral they are white, and differ by shades of color or 
casts, malleable, extrudable, and machinable, and 
may be made into rods, wire, or plate; less reactive 
than sodium and potassium, and have higher melt- 
ing and boiling points. See also specific entry. 

alkaloid. A basic nitrogenous organic compound of 
vegetable origin. Usually derived from the nitrogen 
ring compounds: pyridine, quinoline, isoquinoline, 
pyrrole; designated by the ending -ine. Though some 
are liquids, they are usually colorless, crystalline 
solids, having a bitter taste, which combine with acids 
without elimination of water. They are soluble in 
alcohol; insoluble, or sparingly soluble in water. Ex- 
amples are atropine, morphine, nicotine, quinine, 
codeine, caffeine, cocaine and strychnine. 

Hazard: Most alkaloids are toxic by ingestion. 

Uses: Medicine. 

See specific entry. 

“Alkamortar H-W.”''-’'’ Trademark for a ceramic air- 
setting mortar, resistant to caustic solutions of mod- 
erate concentrations at atmospheric temperatures. 
Uses: Bonding acid-resistant brick and in limited in- 
stallations under alkaline conditions. 

“Alkam” 4T.^“5 Trademark for a polyaliphatic amine. 
Properties: Clear pale vellow liquid: b.p. 211.1°C 
(160 mm Hg); refractive index (n 20; D); 1.453; heat 
of vaporization, 66.8 cal/g; completely miscible with 
methanol, benzene and he.xane. 

Uses: Curing agent for epoxy resins; also as an acid gas 
absorber and as an antiozonant synergist, dispersant 
and emulsifier. 

alkane. See paraffin. 

alkanesulfonic acid, mixed RSOjH (R is methyl, ethyl, 
propyl, mixed). Trade designation for a mixture of 


methane-, ethane-, and propanesulfonic acids. A 
strong nonoxidizing, nonsulfonating liquid acid which 
is thermally stable at moderately high temperatures. 
Properties: Light amber liquid with sour odor; very 
corrosive; miscible with water, and saturated fatty 
acids. M.p. below -40°C; b.p. 120-140° (1 mm); 
sp. gr. 1.38 (20°C); pH (1% solution) 1.15. 
Containers: 5-, 25-, 70-lb carboys. 

Hazard: Strong irritant to eyes and skin. 

Uses: Catalyst; intermediate; reaction medium. 
Shipping regulations: (Rail) Corrosive liquid, n.o.s.. 
White label. (Air) Corrosive label. 

“Alkanol.”-® Trademark for a series of fatty alcohol- 
ethylene oxide condensation products used as non- 
ionic surface-active agents in detergents, dispersing 
and emulsifying agents in paper, leather, and tex- 
tiles. These include grades OA, OE, OJ, OP, and HC. 
189-S is a saturated hydrocarbon sodium sulfonate. 
B and BG are sodium alkylnaphthalene sulfonates. 
S is tetrahydronaphthalene sodium sulfonate. 

alkanolamine (alkylolamine). A compound such as 
ethanolamine, HOCH 2 CH 2 NH 2 , or triethanolamine, 
(H 0 CH 2 CH 2 ) 3 N, in which nitrogen is attached di- 
rectly to the carbon of an alkyl alcohol. See specific 
compound. 

“Alkaterge.”^'’ Trademark for a group of oil-soluble 
surface-active agents. 

Containers: Up to 55-gal drums. 

Uses: Corrosion inhibitor; salts and soap; paper, tex- 
tiles, metal cleaners; emulsion stabilizer; acid accep- 
tor; pigment grinding and dispersion; antifoam agent; 
antioxidant. 

“Alkazene” 42.^3^ Trademark for dibromoethylben- 
zene. (C6H3C2H5Br2). Colorless liquid, f.p. -40°C; 
b.p. 262°C; sp. gr. 1.744; refractive index 1.587 at 
25°C; 14.51 Ib/gal at 25°C. Insoluble in water; sol- 
uble in methanol and ether. Used in the synthesis of 
pharmaceuticals, dyes, quaternary ammonium com- 
pounds and other organic compounds. 

alkene. See olefin. 

“Alkeran.”^®' Trademark for melphalan (q.v.). 

“Alkolene.’”'*'' Trademark for series of slightly alkaline 
oils emulsified with soap; used in the leather industry. 

“Alkophos.”^* Trademark for aluminum acid phos- 
phates in liquid form. 

Uses: High-temperature water-insoluble binder, coat- 
ing, or adhesive. 

“Alkor.”^" Trademark for a synthetic, furan-type resin 
cement which is acid- and alkali-proof and used as 
a mortar cement where temperatures do not e.xceed 
380° F. 

alkoxyaluminum hydrides (H„A10R3„). A group of re- 
ducing agents especially useful in converting epoxides 
to alcohols. Derived by reaction of aluminum hy- 
dride with the corresponding alcohol in tetrahydro- 
furan. 

“Alkyd Molding Compound.”i75 Trademark for a 
thermosetting plastic comprised of an unsaturated 
polyester (usually formulated with a diallyl phthalate 
cross-hnking monomer), inorganic mineral fillers 
(clay, glass fiber, asbestos, etc.), and other modifiers. 
Properties: High dimensional stability, good electrical 
resistivity, ease of molding at low pressures. Glass- 
reinforced type has high mechanical strength and 
impact resistance. 

Forms available: Granular, putty (soft) slass- 
reinforced. r j ^ t 
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Uses: Components of electrical systems, encapsulat- 
ing compounds, vacuum tube bases; electrical 
insulation. 

See also alkyd resin. 

alkyd resin. The thermosetting reaction product of a 
dihydric or polyhydric alcohol (ethylene glycol or 
glycerol) and a polybasic acid (phthalic anhydride) 
in the presence of a drying oil (linseed, soybean) 
which acts as a modifier. Alkyds are actually a ty'pe of 
polyester resin, which has a similar derivation, but 
is not oil-modified. Alkyd resins may be produced 
by direct fusion of glycerol, phthalic anhydride and 
drying oil at from 4 10-450° F. Solvents are then 
added to adjust the solids content. The amount of 
drying oil varies depending on the intended use. The 
solutions are used as vehicles in e.xterior house 
paints, marine paints and baking enamels. Molded 
alkyd resins are used for electrical components, dis- 
tributor caps, encapsulation, and a variety of similar 
applicatoins. See also “Alkyd Molding Compound.” 

alkyl. A paraffinic hydrocarbon group which may be 
derived from an alkane by dropping one hydrogen 
from the formula. Examples are methyl, CH^-, ethyl, 
C2H5-; propyl, CH3CH2CH;-; isopropyl, (CH3)2CH-; 
etc. Corresponding aromatic groups are known as 
aryl. 

alkyiaryi polyethyieneglycol ether. See isooctylphen- 
oxypolyo.xyethyiene ethanol for a typical e.xample 
of this class of compound. Used as surface-active 
agents, as in detergents. 

alkyiaryi sulfonate. An organic sulfonate of combined 
aliphatic and aromatic structure, e.g., alkylbenzene 
sulfonate (q.v.). 

alkylate. (I) A product of alkylation (q.v.). (2) A term 
used in the petroleum industry to designate a 
branched chain paraffin derived from an isoparaffin 
and an olefin, e.g., isobutane reacts with ethylene 
(with catalyst) to form 2.2-dimethyIbutane (neohe.x- 
ane). The product is used as a high-octane blending 
component of aviation and civilian gasolines. 

(3) In the detergent industry', the term is applied to 
the reaction product of benzene or its homologs with 
a long-chain olefin to form an intermediate, e.g., 
dodecylbenzene, used in the manufacture of deter- 
gents. It also designates a product made from a long- 
chain normal paraffin, which is chlorinated to 
permit combination with benzene to yield a biode- 
gradable alkylate. The adjectives “hard” and “soft” 
applied to detergents refer to their ease of decompo- 
sition by microorganisms. See biodegradability; 
detergent. 

alkylation. (I) The introduction of an alkyl (q.v.) radical 
into an organic molecule. This was one of the early 
chemical processes used in Germany to furnish in- 
termediates for improved dyes, e.g., dimethylaniline. 
Other alkylation products are cumene, dodecylben- 
zene, ethylbenzene, and nonyiphenol. 

(2) A process whereby a high-octane blending com- 
ponent for gasolines is derived from catalytic com- 
bination of an isoparaffin and an olefin. Sec also 
alkylate (2); ncohexane. 

alkylbenzene sulfonate (ABS). A branchcd-chain sul- 
fonate type of synthetic detergent, usually a dodecyl- 
benzene or tridecylbenzene sulfonate. Such com- 
pounds arc known as “hard” detergents because of 
their resistance to breakdown by microorganisms. 


They are being replaced by linear sulfonates. See 
alkyl sulfonate, linear; detergent. See also sodium 
dodecylbenzene sulfonate. 

alkyldimethylbenzylammonium chloride, (jeneral name 
for a quaternary detergent. See, for e.xample, benzal- 
konium chloride. 

alkyl fluorophosphate. See diisopropyl fluorophos- 
phate. 

alkylolamine. See alkanolamine. 

alkyl sulfonate, linear (linear alkylate sulfonate; LAS). 
A straight-chain alkylbenzene sulfonate; a detergent 
specially tailored for biodegradability (q.v.). The 
linear alkylates may be normal or iso (branched at 
the end only), but are Cio or longer. See sodium 
dodecylbenzene sulfonate. 

alkyne. See acetylene hydrocarbon. 

allantoin (glyoxyldiureide; 5-ureidohydantoin) 
C4H6N4O3. The end product of purine metabolism 
in mammals other than man and other primates; it 
results from the oxidation of uric acid. 

Properties; White to colorless, odorless, tasteless pow- 
der or crystals; m.p. 230°C (dec.). One gram is sol- 
uble in 190 cc water or 500 cc alcohol; readily soluble 
in alkalies. Optically active forms are known. 

Preparation; Produced by o.xidation of uric acid. Also 
present in tobacco seeds, sugar beets, wheat sprouts. 

Uses; Biochemical research; medicine. 

allene (propadiene; dimethylenemethane) H2C:C;CH2. 

Properties: Colorless gas; unstable; m.p. -136.5°(2; 
b.p. -34.5° C. Can be readily liquefied. 

Derivation: (a) Action of zinc dust on 2,3-dichloro- 
propene; (b) pyrolysis of isobutylene; (c) electrolysis 
of potassium itaconate. 

Containers: Cylinders. 

Hazard: Flammable; dangerous fire risk. 

Use: Organic intermediate. 

Shipping regulations: (Rail) Red Gas label. (Air) 
Flammable Gas label. Not acceptable on passenger 
planes. 

allergen. Any substance that acts in the manner of an 
antigen on coming into contact with body tissues 
by inhalation, ingestion or skin adsorption. The aller- 
gen causes a specific reagin to be formed in the blood- 
stream; the ability to produce reagins in response to 
a given allergen is an inherited characteristic that 
differentiates an allergic from a non-allergic person. 
A reagin is actually an antibody. The specificity of 
the allergen-reagin reaction and its dependence on 
molecular configuration is similar to the antigen- 
antibody reaction (q.v.). 

The allergen molecule (often a protein such as 
pollen or wool) may be regarded as a key which pre- 
cisely fits the corresponding structural shape of the 
reagin molecule. Allergies in the form of contact 
dermatitis can result from exposure to a wide range 
of plant products, some metals, and a few organic 
chemicals. Though they arc alike in some ways, 
antigen-antibody reactions protect the individual, 
whereas allergen-reagin reactions arc harmful. .Sec 
also antigen-antibody. 

allcthrin Ci9H2(,03 Generic name for 2-allyl-4-hydroxy- 
3-mcthyl-2-cyclopenten-I-one ester of chrysanthe- 
mummonocarbo.xylic acid. A synthetic insecticide 
structurally similar to pyrethrin and used in the 
same manner. For other synthetic analogs see barth- 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



ALLEXCEL’ 


28 


rin, cyclethrin, ethythrin, furethrin. Pyrethrin I dif- 
fers in having a 2,4-pentadienyI group in place of the 
allyl of allethrin. . 

Properties: Clear, amber-colored, viscous liquid. Sp. 
gr. (20/20°C) 1.005-1.015; refractive index (20°C) 
1.5040. Insoluble in water; incompatible with alkalies; 
soluble in alcohol, carbon tetrachloride, kerosine, 
and nitromethane. Low toxicity. Combustible. 
Derivation; Synthetically (glycerine, acetylene, and 
ethyl acetoacetate are the major raw materials). 
Grades; 90% technical (about 90% pure, with 10% of 
isomers or related compounds); 20% technical, 2.5% 
technical. 

Containers: Drums. 

Uses: Insecticides; synergist. 

“Allexcel.”W2 Trademark for allethrin-containing in- 
secticidal concentrates. 

allicin (CeHioOSj). An antibacterial substance extracted 
from garlic (allium). 

Properties: Colorless oily liquid; sharp garlic odor; 
unstable, decomposing rapidly when heated; slightly 
soluble in water; very soluble in alcohol, benzene 
and ether. 

Hazard: Skin and eye irritant. 

Use: Medicine. 

“Allmul.”'‘55 Trademark for a firebrick having a melt- 
ing point of 3335° F, and a chemical analysis of 76% 
alumina, 20% silica. Recommended for most severe 
furnace applications. 

alio-. A prefix designating the more stable of two geo- 
metrical isomers (Chemical Abstracts). 

allomaleic acid. See fumaric acid. 

allomerism. A constancy of crystalline form or struc- 
ture with a variation in chemical composition. See 
also polyallomer. 

alloocimene (2,6-dimethyl-2,4,6-octatriene) 
(CH3)2C(CH)3CCH3CHCH3. 

Properties: Clear, almost colorless liquid. Boiling 
range (5-95%) 89-91°C (20 mm); sp. gr. (15/15°C) 
0.824; refractive index (20°C) 1.5278. Polymerizes 
and oxidizes readily. Combustible; low toxicity. 
Derivation: Pyrolysis of alpha-pinene. 

Uses: Component of varnishes and a variety of poly- 
mers; fragrance. 

allophanamide. See biuret. 

allophanate. An unsaturated nitrogenous product made 
by reaction of an alcohol with two moles of isocyanic 
acid (a gas). Usually crystalline, high-melting prod- 
ucts that are easily isolated. Acid-sensitive and ter- 
tiary alcohols can be converted into allophanates. 

“Alloprene.”^°*“ Trademark for a type of chlorinated 
rubber. 

allothreonine. See threonine. 

allotrope. One of several possible forms of a substance. 
See allotropy. 

allotropy (polymorphism). The existence of a substance 
in two or more forms, which are significantly differ- 
ent in physical or chemical properties. The differ- 
ence between the forms involves either (1) crystal 
structure, (2) the number of atoms in the molecule 
of a gas, or (3) the molecular structure of a liquid. 
Carbon is a common example of (1), occurring in sev- 
eral crystal forms (diamond, carbon black, graphite) 
as well as several amorphous forms. Diatomic oxy- 
gen and ozone (Os) are instances of (2); and liquid 
sulfur and helium of (3). Uranium has 3 crystalline 


forms, manganese 4, and plutonium no less than 6. A 
number of other metals also have several allotropic 
forms, which are often designated by Greek letters, 
e.g., alpha-, gamma- and delta-iron. 

alloxan (mesoxalylurea) C4H2O4N2 • H2O and 4H2O. 
Properties; White crystals, become pink on exposure 
to air; colorless, aqueous solution imparts pink color 
to skin; m.p. 170°C (dec.) (various m.p. in litera- 
ture); soluble inwater and alcohol. 

Derivation: Oxidation of uric acid in acid solution. 
Uses; Biochemical research; cosmetics; organic syn- 
thesis. 

alloy. A solid or liquid mixture of two or more metals; 
or of one or more metals with certain nonmetallic 
elements, as in carbon steels. The properties of al- 
loys are often greatly different from those of the 
components. The purpose of an alloy is to improve 
the specific usefulness of the primary component- — 
not to adulterate or degrade it. Gold is too soft to 
use without a small percentage of copper; the cor- 
rosion and oxidation resistance of steel is markedly 
increased by incorporation of from 15 to 18% of 
chromium and often a few percent of nickei (stain- 
less steel). The presence of up to 1.5% carbon pro- 
foundly affects the properties of steels. Similarly, a 
low percentage of molybdenum improves the tough- 
ness and wear resistance of steel. The hundreds of 
special alloys available are instances of the tailor- 
made nature of alloys to meet specific operating 
conditions. See alloy, fusible; amalgam; superalloy. 

Alloy, fusible (low-melting alloy; fusible metal). An 
alloy melting in the range of about 125-500°F, usu- 
ally containing bismuth, lead, tin, cadmium, or 
indium. Eutectic alloys are the particular compo- 
sitions that have definite and minimum melting 
points, compared with other mixtures of the same 
metals. The compositions of a few fusible alloys are 
given below: 

System 

Cd— Bi 
In— Bi 

Pb— Bi 
Sn — Bi 
Pb— Sn— Bi 
Pb— Cd— Bi 
Sn — Cd — Bi 
In — Sn — Bi 
pb— Sn— Cd— Bi 

In — Pb — Sn — Bi 

In— Cd— Pb— Sn— Bi 

‘Wood’s metal. 

alloy steel. A steel containing up to 10% of elements 
such as chromium, molybdenum, nickel, etc., usually 
with a low percentage of carbon. These added ele- 
ments improve hardenability, wear resistance, tough- 
ness, and other properties. This term includes low- 
alloy steels, in which the alloy content does not ex- 
ceed 5%, but does not include stainless steel. See 
also steel. 


Composition 

Eutectic 

Temper- 

60 Bi 40 Cd 

ature 

144 

33.7 Bi 66.3 In 

72 

67.0 Bi 33 In 

109 

56.5 Bi 43.5 Pb 

125 

58 Bi 42 Sn 

139 

52 Bi-16 Sn-32 Pb 

96 

52 Bi-8 Cd-40 Pb 

92 

54 Bi-20 Cd-26 Sn 

102 

58 Bi-17 Sn-25 In 

79 

'50Bi-10 Cd-13.3 

70 

Sn-26.7 Pb 

49.4 Bi-11.6 Sn-I8 

57 

Pb-21 In 

44.7 Bi-5.3 Cd-8.3 

47 

Sn-22.6Pb-19.1 In 


allylacetqne (5-hexene-2-one) CH2CHCH2CH2COCH3. 
Properties: Colorless liquid; sp. gr. (20/4°C) 0.846- 
6.99 lb; 5% to 95% distills between 
127—129 C; soluble in water and organic solvents. 
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Containers: 5-gal steel drums; 55-gal resin steel drums. 
Hazard: Probably highly toxic by ingestion and in- 
halation. 

Uses: Intermediate in pharmaceutical synthesis; per- 
fumes, fungicides; insecticides; fine chemicals. 

allyl acrylate CH 2 CHCOOCH 2 CHCH 2 . Liquid; b.p. 
122-124°C. Used as monomer for resins. 

Hazard: Probably highly toxic by ingestion and in- 
halation. 

allyl alcohol (2-propen- l-ol; propenyl alcohol) 
CH2=CHCH20H. 

Properties: Colorless liquid with pungent mustardlike 
odor. B.p. 96.9° C; m.p. -129°C; sp. gr. (20/4°C) 
0.8520; wt/gal (20°C) 7.11 lb; refractive index n 
20/D 1.4131; Hash point (TOC) 90°F. Miscible with 
water, alcohol, chloroform, ether, petroleum ether. 
Derivation: (a) Hydrolysis of allyl chloride (from 
propylene) with dilute caustic; (b) isomerization of 
propylene oxide over lithium phosphate catalyst at 
230-270°C; (c) dehydration of propylene glycol. 
Containers: 55-gal drums; tank cars. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant to eyes and skin. Flammable, moderate fire 
risk. Tolerance, 2 ppm in air. 

Uses: Esters for use in resins and plasticizers; inter- 
mediate for pharmaceuticals and other organic 
chemicals; manufacture of glycerol and acrolein; 
military poison gas; herbicide. 

Shipping regulations: (Rail, Air) Poison label. 

allylamine (2-propenylamine) C3H5NH2. 

Properties: Colorless to light yellow liquid; strong 
ammoniacal odor; attacks rubber and cork; b.p. 55- 
58°C; sp. gr. 0.759-0.761 (20/20°C); refractive index 
n 22/ D 1.4194. Soluble in water, alcohol, ether, and 
chloroform. Combustible. 

Grades: C.P.; technical. 

Containers: 55-gal drums; tank cars. 

Hazard: Fumes are strongly irritant to eyes and skin. 
Uses: Pharmaceutical intermediate; organic synthesis. 

allyl bromide (3-bromopropene; bromoallylene) 
CjHsBr. 

Properties: Colorless to light yellow liquid; irritating, 
unpleasant odor. Sp. gr. 1.398 (20/4°C); m.p. 
-I99°C; b.p. 71.3°C; refractive index 1.4654; sol- 
uble in alcohol, ether, chloroform, carbon tetra- 
chloride, carbon disulfide; insoluble in water. Flash 
point 30° F; autoignition temp. 563°F. 

Grades: Technically pure (95% minimum purity by 
bromine titration). 

Containers: 5-gal carboys. 

Hazard: Strong irritant to skin and eyes. Flam- 
mable, dangerous fire risk. 

Uses: Organic synthesis; preparation of resins and 
(.erfume intermediates. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. Not acceptable on passenger 
planes. 

allyl caproatc (allyl hcxanoatc; 2-propen\i hexanoatc) 
CH,(CH:)3C00CH2CHCH2. 

Properties: Colorless to pale yellow liquid; pineapple 
odor. Insoluble in water: soluble in I volume of 80% 
alcohol. Sp. gr. 0.885-0.888; refraclisc index 1.424- 
1.426; b.p. 1 86-1 88° C. 

Hazard: May be toxic. 

Uses: Perfumery; flavors. 


allyl chloride (3-chloropropene; alpha-chloropropvlene) 
CH 2 CHCH 2 CI. 

Properties; Colorless liquid with unpleasant pungent 
odor; b.p. 45.0°C; f.p. -134.5°C; sp. gr. (20/4°C) 
0.9382; wt/gal (20°C) 7.83 lb; refractive index 1.416; 
flash point (TOC) -20° F. Autoignition temp. 737° F. 
Insoluble in water; miscible with alcohol, chloro- 
form, ether, and naphtha. 

Derivation; By gas-phase direct chlorination of pro- 
pylene at 15 psi and 400-500° C. 

Method of purification: Distillation. 

Containers; 55-gal drums; tank cars. 

Hazard: Strong irritant to tissue. Toxic by inhala- 
tion. Highly flammable, dangerous fire risk. Explo- 
sive limits in air 3.3 to 11.2%. Tolerance, 1 ppm in 
air. 

Uses; Preparation of allyl alcohol and other allyl de- 
rivatives; thermosetting resins for varnishes, plas- 
tics, adhesives; synthesis of pharmaceuticals, glycerol, 
and insecticides; precursor of epichlorohydrin. 

Shipping regulations: (Rail) Flammable liquid, n.o.s. 
Red label. (Air) Flammable Liquid label. Not ac- 
ceptable on passenger planes. 

allyl chlorocarbonate (allyl chloroformate) 
C3H5OOCCI. 

Properties: Colorless liquid; pungent odor. B.p. 
106°C; sp. gr. 1.14; flash point 88°F (closed cup). 

Hazard; Toxic; strong irritant to tissue. Flammable, 
moderate fire risk. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

allyl chloroformate. See allyl chlorocarbonate. 

allyl cyanide (3-butenenitrile; \inylacetonitrile.) 
CH2:CHCH2CN. 

Properties; Liquid; agreeable onion-like odor; sp. gr. 
0.8341; m.p. -87°C; b.p. 119°C. Slightly soluble in 
water. 

Derivation: Treating dry cuprous cyanide with allyl 
bromide. 

Hazard: Toxic; absorbed by skin. Tolerance (as 
CN): 5 mg per cubic meter of air. 

Uses: Crosslinking agent in polymerization. 

allyl diglycol carbonate. See diethylene glycol bis (allyl 
carbonate). 

4- allyl-l,2-dimethoxybenzene. See methyl eugenol. 

allylene. See methylacctylene. 

2-allyl-2-ethyl-l ,3-propanediol 
C3H5C(CH20H)2CH2CH3. Off-white solid; f.p. 

31°C; density (35°C) 0.976 glee. Suggested as poly- 
mer additive and chemical intermediate. 

allyl hexanoate. See allyl caproate. 

I-allyI-4-hydroxybenzcne. Sec charicol. 

/-N-allyI-3-hydroxymorphinan bitartrate. Sec Icvallor- 
phan tartrate. 

allyl-alpha-ionone. C|^H;40. Yellow liquid with fruity 
odor; sp. gr. (25/25°C) 0.928-0.935. Stable; soluble 
in 70% alcohol. Made synthetically. Used as perfume 
and flavoring. Combustible; low toxicity. 

5- allyl-S-isobutylbarbituric acid CiiHi(.N;0>. 

Properties; White crystalline powder; odorless: slightly 

bitter taste; soluble in alcohol, ether and chloro- 
form; almost insoluble in water; m.p. I38-I39°C. 

Hazard: Toxic by ingestion. 
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Use: Medicine (sedative). 

See also barbiturate. 

allyl isocyanate C3H5NCO. 

Properties: Colorless liquid that turns yellow on 
standing; sp. gr. 0.935-0.945 (20° C); flash point 
110°F; b.p. 85.5-86°C; f.p. < -80°C. Combustible. 
Grades: Purity, 98% min. 

Hazard: Probably toxic. Moderate fire risk. 

Uses: Organic intermediate; cross-linking agent; poly- 
mer modifier. 

allyl isothiocyanate (allyl isosulfocyanate; mustard oil; 
2-propenyl isothiocyanate) CH 2 CHCH 2 NCS. 
Properties; Colorless to pale yellow, oily liquid; pun- 
gent, irritating odor; sharp, biting taste. Sp. gr. 
1.013-1.016 (25°C); b.p. 152°C; flash point n5°F; 
refractive index 1.527; optically inactive. Soluble in 
alcohol, ether, carbon disulfide; slightly soluble in 
water. Combustible. 

Derivation; Distillation of sodium thiocyanate and 
allyl chloride, or of seed of black mustard. 

Grades; Technical; F.C.C. 

Containers; 5-lb bottles. 

Hazard; Toxic by ingestion, inhalation and skin con- 
tact. Moderate fire risk. 

Uses; Fumigant; ointments and mustard plasters. 
Shipping regulations; (Air) Poison label. Not accept- 
able on passenger planes. 

allyl mercaptan. See allyl thiol. 

allyl methacrylate CH 2 C(CH 3 )COOC 3 H 5 . Used as mono- 
mer and intermediate. 

4- allyl-2-mcthoxyphenol. See eugenol. 

5- allyl-5-(l-methylbutyl) barbituric acid. See secobar- 
bital. 

4-allyl-l,2-methylenedioxybenzene. See safrole, 

allyl pelargonate C3HsOOC(CH2)7CH3. Liquid; fruity 
odor; b.p. (3 mm) 87-9I°C; refractive index 1.4332 
(20.5°C). Used in flavors and perfumes; polymers. 
Combustible. 

para-allylphenol. See chavicol. 

allyl resin. A special class of polyester resins derived 
from esters of allyl alcohol and dibasic acids. Com- 
mon monomers are allyl diglycol carbonate, also 
known as diethylene glycol bis(allyl carbonate), 
diallyl chlorendate, diallyl phthalate, diallyl iso- 
phthalate, and diallyl maleate. Polymerization oc- 
curs through the unsaturated allyl double bond to 
form thermosetting resins which are highly resistant 
to chemicals, moisture, abrasion, and heat. They 
have low shrinkage and good electrical resistivity. 
Uses: As laminating adhesives and coatings, especially 
by impregnation of layered materials with prepoly- 
mers (called prepregs); allylic glass cloth; varnishes; 
applications requiring microwave transparency; en- 
capsulation of electronic parts; vacuum impregna- 
tion of metal castings of ceramics; molding compo- 
sitions; heat-resistant furniture finishes. 

allyl sulfide (diallyl sulfide; thioallyl ether) 

(CH2CHCH2)2S. 

Properties: Cdlorless liquid with garlic odor. Com- 
bustible. B.p. 139°C; sp. gr. (27/4°C) 0.888; refrac- 
tive index n 27/D 1.4877. Insoluble in water; miscible 
with alcohol, ether, chloroform, and carbon tetra- 
chloride. 

Hazard: Strong irritant to eyes and skin. 

Uses; Component of artificial oil of garlic. 

mercaptan; 2-propene-l -thiol). 


Properties: Water-white liquid (darkens on standing); 
strong garlic odor; sp. gr. 0.925 (23/4° C); b.p. 67- 
68° (90°C); insoluble in water; soluble in ether and 
alcohol. Combustible. 

Containers; Bottles. 

Hazard; May be toxic. 

Uses; Pharmaceutical intermediate; rubber accelera- 
tor intermediate. 

ailylthiourea (allylsulfocarbamide; thiosinamine; allyl 
sulfourea). C3H5NHCSNH2. 

Properties: White crystalline solid; slight garlic odor; 
bitter taste; sp. gr. 1.22; m.p. 78°C. Soluble in water, 
ether, and solutions of borax, benzoates, urethane; 
insoluble in benzene; slightly soluble in 70% alcohol. 
Derivation: Warming a mixture of equal parts of allyl 
isothiocyanate and absolute alcohol with an equal 
amount of 30% ammonia. 

Hazard: May be toxic. A strong allergen. 

Uses: Medicine; corrosion inhibitor; organic synthesis. 

allyltriclilorosilane CH2CHCH2SiCl3. 

Properties; Colorless liquid; pungent, irritating odor; 
b.p. 117.5°C; sp. gr. 1.217 (27°C); refractive index 
n 20/ D 1.487; flash point (COC) 95° F. Readily hy- 
drolyzed by moisture, with the liberation by hydro- 
chloric acid; polymerizes easily. 

Derivation: Reaction of allyl chloride with silicon 
(copper catalyst). 

Hazard: Toxic; strong irritant to tissue. Flammable, 
moderate fire risk. 

Use: Intermediate for silicones; glass fiber finishes. 
Shipping regulations; (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

4-allyl veratrole. See methyl eugenol. 

almond oil, bitter. See oil of bitter almond. 

almond oil, sweet. See oil of sweet almond. 

“Alnico.” Trademark for an alloy containing chiefly 
aluminum, nickel, and cobalt; it has outstanding 
properties as a permanent magnet. 

aloin (barbaloin). A mixture of active principles ob- 
tained from aloe. Varies in properties according to 
variety used. 

Properties: Yellow crystals with bitter taste; darkens 
on exposure to air; odorless or slight odor of aloe; 
soluble in acetone, alkalies, water, and alcohol; 
slightly soluble in ether. 

Grades; Technical. 

Containers; Barrels; drums; kegs. 

Uses; Medicine; proprietary laxatives; electroplating 
baths; fermentation. 

“Alon.”2’5 Trademark for a fumed alumina. 

Properties: Powder with surface area of 100 square 
meters per gram. Isoelectric point at pH 9.1. 
Derivation: Flame hydrolysis of aluminum chloride. 
Uses; Spinnirig aid for textiles, especially wool; paper 
making; antistatic agent; armature cores; hair sprays; 
reinforcement of elastomers; hydrophilic and thick- 
ening agent. 

“AIox.””^ Trademark for a series of oxygenated hy- 
drocarbons derived from the controlled, liquid phase, 
partial oxidation of petroleum fractions. Each con- 
sists of mixtures of organic acids and hydroxy acids, 
lactones, esters, and unsaponifiable matter. Esters, 
amines, amides and metal soap derivatives are also 
available. 

Containers: Up to tank car lots. 

Uses: Corrosion inhibitors; film-forming rust preven- 
tives; lubricity agents; emulsifiers. 
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“Aloxite.”^®® Trademark for aluminum oxide made 
by fusing materials high in alumina, such as bauxite, 
and for articles made therefrom. 

Containers: Multiwall paper sacks. 

Uses: Abrasive grains and powders; grinding wheels; 
stones; razor hones; refractory cements; filter plates 
and tubes; diffuser plates and tubes; porous under- 
grain plates and coated abrasive products. 

alpaca. A natural fiber obtained from a South Ameri- 
can animal similar to the llama. Properties resemble 
those of wool. Used for specialty clothing and also 
blended with rayon. Combustible. 

“Alpco.”2’i Trademark for a series of high-melting 
mineral waxes and resins, used for carbon paper, 
inks, polishes, paper, plasticizers, surfactants, dis- 
persants, casting waxes and surface coatings. 

“Alperox” C.'^'’ Trademark for lauroyl peroxide 
(96.5% min.). 

alpha (a) (1) A prefix denoting the position of a sub- 
stituting atom or group in an organic compound. The 
Greek letters alpha, beta, gamma, etc., are usually 
not identical with the lUPAC numbering system, 
1, 2, 3, etc., since they do not start from the same 
carbon atom. However, alpha and beta are used with 
naphthalene ring compounds to show the 1 and 2 
positions, respectively. Alpha, beta, etc. are also 
used to designate attachment to the side chain of a 
ring compound. 

(2) Both a symbol and a term used for relative vola- 
tility in distillation. 

(3) Symbol for optical rotation (q.v.). 

(4) A form of radiation consisting of helium nu- 
clei. See alpha particle. 

(5) The major allotropic form of a substance, es- 
pecially of metals, e.g., alpha-iron. 

alpha particle. A helium nucleus emitted spontane- 
ously from radioactive elements, both natural and 
man-made. Its energy is in the range of 4 to 8 MeV, 
and is dissipated in a very short path, i.e., in a few 
centimeters of air or less than 0.005 mm of aluminum. 
It has the same mass (4) and positive charge (2) as 
the helium nucleus. Accelerated in a cyclotron, alpha 
particles can be used to bombard the nuclei of other 
elements. See also helium; decay, radioactive. 

“AIphazurine.”2''3 Trademark for triphenylmethane acid 
blues. 

“Alsilox.”'*^* Trademark for a fusion product of 1% 
alumina, 65% litharge, and 34% silica; used in ceram- 
ics. Available in various particle sizes. 

“Altax.”’*5 Trademark for benzothiazyl disulfide. 
Properties: Cream to light yellow powder; sp. gr. 
1.51 ± .03; moderately soluble in benzene, carbon 
disulfide, chloroform; insoluble in water, dilute 
caustic, gasoline. 

Uses: Primary accelerator in natural and nitrile rub- 
ber and SBR; plasticizer and vulcanization retarder 
in neoprene Type G; cure modifier in neoprene Type 
W; oxidation cure activator in butyl. For extruded 
and molded goods, tire and tubes, wire and cable, 
sponge. 

altheinc. See asparagine. 

“Aludur-11.”’-'’ Trademark for an alumina ceramic of 
comparable chemical resistance to porcelain, but 
with superior mechanical properties. 


alum. See aluminum ammonium sulfate, aluminum 
potassium sulfate, aluminum sulfate. 

“Alumalith.”^5o Trademark for amblygonite (q.v.). 

alum, burnt (alum, dried) AlNHj(S 02)2 or A 1 K(S 04 ):. 
Aluminum ammonium sulfate or aluminum potas- 
sium sulfate heated just sufficiently to drive off the 
water of crystallization. 

Properties: White, odorless powder; sweetish taste. 
Absorbs moisture on exposure to air. Soluble in hot 
and slowly soluble in cold water; Insoluble in alcohol. 
Grades: N.F. 

Use: Medicine (astringent). 

alum, chrome. See chromium-potassium sulfate. 

alum, chrome ammonium. See chromium-ammonium 
sufate. 

“Alumel.”'^* Trademark for an alloy consisting of 
about 94% nickel, with small, carefully controlled 
amounts of silicon, aluminum and manganese. It is 
chiefly used in thermocouples and lead wire. 

“Alumex.”-®* Trademark for a china clay; particle size 
55-60% minus 2 microns, 20-25% plus 5 microns; oil 
absorption 30 cc/ 100 g clay; pH 4.5-5.5 

alumina. See aluminum oxide. 

alumina, activated. A highly porous, granular form of 
aluminum oxide basing preferential adsorptive ca- 
pacity for moisture and odor contained in gases and 
some liquids. When saturated, it can be regenerated 
by heat (350-600° F). The cycle of adsorption and 
reactivation can be repeated many times. Granules 
range in size from powder to pieces about 1 ’A" diam. 
Average weight about 50 Ib/cu ft. An effectis'c desic- 
cant (q.v.) for gases and vapors in the petroleum in- 
dustry. It is also used as a catalyst or catalyst carrier; 
in chromatography; and in water purification. 

alumina, fused. See aluminum oxide; “Alundum.” 
alumina gel. See aluminum hydroxide gel. 
alumina-silica fiber. 

Properties: Amorphous structure; e.\cellent resistance 
to all chemicals except hydrofluoric and phosphoric 
acids and concentrated alkalies. Available in both 
short and long staple. Low heat conductivity; high 
thermal shock resistance. Tensile strength 400,000 
psi; elastic modulus 16 million psi; upper tempera- 
ture limit in oxidizing atmosphere 800° C. Non- 
combustible. 

Derivation: The short fiber type is made by blasting 
a stream of molten alumina and silica with a steam 
jet. Long staple is spun from a molten mixture of 
alumina and silica modified with zirconium. 

Forms: Fibers; sheets; blankets. 

Uses: Nonwoven fabrics (short staple); woven fabric 
structures; cordage; thermal insulation; repair of 
furnace linings; piping molten metals; welding insu- 
lation (re-usable); insulation for rocket and space 
applications. 

Note: In finely divided form, alumina-silica is also 
used as a catalyst (q.v.). 

alumina trihydrate (aluminum hydroxide; aluminum 
hydrate; hydrated alumina; hvdrated aluminum ox- 
ide) AhOj • 3H;0 or AKOH),.' 

Properties: White crystalline powder, balls or gran- 
ules; sp. gr. 2.42; insoluble in water; soluble in min- 
eral acids and caustic soda. Noncombustible. 
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Derivation: From bauxite; the ore is dissolved in 
strong caustic and aluminum hydroxide precipitated 
from the sodium aluminate solution by neutraliza- 
tion (as with carbon dioxide) or by autoprecipitation 
(Bayer process, q.v.). 

Grades; Technical; C.P. 

Containers: Bags; drums; tonnage lots. 

Uses: Glass, ceramics, iron-free aluminum and alu- 
minum salts; manufacture of activated alumina; base 
for organic lakes; flame retardant. Finely divided 
form (0. 1-0.6 microns) used for rubber reinforcing 
agent, paper coating, filler, cosmetics. 

aluminium. British spelling of aluminum. 

aluminosilicate. A compound of aluminum silicate 
with metal oxides or other radicals. Used as catalyst 
in the refining of petroleum; to soften water. See 
also zeolite. 

aluminum (aluminium). A1 Metallic element of atomic 
number 13; Group IlIA of the Periodic Table. 
Atomic weight 26.9815. Valence 3; no stable isotopes; 
monovalent in high-temperature compounds AICI 
and AIF. Most abundant metal in earth’s crust; third 
most abundant of all elements. Does not occur free 
in nature. Nontoxic. 

Properties: Silvery white, crystalline solid. Tensile 
strength (annealed) 6800 psi, cold-rolled 16,000 psi, 
Sp. gr. 2.708; m.p. 660° C; b.p. 2450° C. Forms pro- 
tective coating of AhOj about 50 A thick, which 
makes it highly resistant to ordinary corrosion. At- 
tacked by cone, and dilute solutions of HCI, hot. 
cone. H2SO4 and perchloric acid, also violently by 
strong alkalies. Rapidly oxidized by water at 180°C. 
Unattacked by dilute or cold cone. H2SO4 and cone, 
nitric acid. Nontoxic and noncombustible except in 
powder form. Electrical conductivity about 2/3 that 
of copper. Aluminum qualifies as both a light metal 
and a heavy metal, according to their respective 
definitions. 

Derivation; From bauxite by Bayer process (q. v.) and 
subsequent electrolytic reduction by Hall process 
(q.v.). There are several processes for obtaining 
ultrapure aluminum: (a) electrolytic (three-layer); 
(b) zone refining (q.v.); and (c) chemical refining. 
Purities up to 0.2 ppm are possible. 

Two new and more efficient processes in the ad- 
vanced experimental stage are the Alcoa and Toth 
processes (q.v.). 

Forms available: Structural shapes of all types, plates, 
rods, wire, foil, flakes, powder (technical and U.S.P.). 
Aluminum can be electrolytically coated and dyed 
by the anodizing process (see anodic coating); it can 
be foamed by incorporating zirconium hydride in 
molten aluminum; and it is often alloyed with other 
metals, or mechanically combined (fused or bonded) 
with boron and sapphire fibers or whiskers. Strengths 
up to 55,000 psi at 500°C have been obtained in 
such composites. A vapor-deposition technique is 
used to form a tightly adherent coating from 0.2 
to 1 mil thick on titanium and steel. 

Hazard: Fine powder forms flammable and explosive 
mixtures in air. Tolerance, 50 million particles per 
cubic foot of air. 

Uses: Building and construction; corrosion-resistant 
chemical equipment (desalination plants); die-cast 
auto parts; electrical industry (power transmission 
lines); photoengraving plates; permanent magnets; 
cryogenic technology; machinery and accessory 
equipment; containers for fissionable reactor fuels; 
tubes for ointments, tooth paste, shaving cream, 
etc. As powder, in paints and protective coatings, 
as rocket fuel, ingredient of incendiary mixtures 


(thermite); as a catalyst; foatned concrete; vacuum 
metallizing and coating. As foil, in packaging, cook- 
ing, decorative stamping. As flakes, for insulation 
of liquid fuels. 

Shipping regulations (powder); (Rail) Flammable 
solid, n.o.s. Yellow label. (Air) Flammable Solid 
label. 

See also aluminum alloy. For further information 
refer to Aluminum Association, New York, N.Y. 

aluminum acetate, (a) Normal A 1 (C 2 H 302 ) 3 ; (b) basic 
A1(C2H302)20H. 

Properties; (a) Known only in solution; (b) white 
powder; insoluble in water; decomposed by heat. 
Derivation: Interaction of aluminum hydroxide and 
acetic acid. The product is recovered by crystallization. 
Grades; Technical; C.P.; also sold in solution (U.S.P.). 
Containers: Boxes; drums; carboys (solutions). 

Uses: Waterproofing cloth; mordant in textile-dyeing; 
preparation of lakes; embalming fluids; calico print- 
ing; treatment of dermatitis. 

See also mordant rouge. 

aluminum acetylacetonate A 1 (C 5 H 702 ) 3 . 

Properties: Solid; m.p. 189°C; b.p. 315°C. Soluble in 
benzene and alcohol. 

Uses; Deposition of aluminum; catalyst. 

aluminum acetylsalicylate (aluminum aspirin) 
[C6H4(0C0CH3)(C00)]2A10H. 

Properties: White to off-white granules or powder; 
odorless or slight odor; m.p., decomposes. Insoluble 
in water and organic solvents; soluble with decom- 
position in alkali hydroxides and carbonates. 
Derivation: Reaction of aluminum hydroxide with 
acetylsalicylic acid. 

Grade: N.F. 

Uses: Medicine. 

aluminum alkyl (aluminum trialkyl). Catalyst used in 
the Ziegler process. 

Hazard: Pyrophoric liquid. 

Shipping regulations; (Rail) Red label. (Air) Not 
acceptable. 

See triethylaluminum and triisobutylaluminum. 

aluminum alloy. Aluminum containing variable 
amounts of manganese, silicon, copper, magnesium, 
lead, bismuth, nickel, chromium, zinc, or tin. A wide 
range of uses and properties is possible. Alloys may 
be obtained for casting or working, heat-treatable 
or non-heat-treatable, with a wide range of strength, 
corrosion resistance, machinability and weldability. 
See also duralumin. 

aluminum ammonium chloride (ammonium aluminum 
chloride) AICI3 • NH4CI. 

Properties: White crystals; soluble in water. M.p. 
304°C. 

Uses; Fur treatment. 

aluminum ammonium sulfate (ammonium alum; alum 
N.F.) Al 2 (S 04 ),(NH 4 ) 2 S 04 • 24 H 2 O or 
A 1 NH 4 (S 04)2 • I 2 H 2 O. 

Properties: Colorless crystals; odorless; strong astrin- 
gent taste. Soluble in water, glycerine; insoluble in 
alcohol. Sp. gr. 1.645; m.p. 94.5°C; b.p., loses 20H,O 
at 120°C. 

Derivation: By crystallization from a mixture of am- 
monium and aluminum sulfates. 

Method of purification; Recrystallization. 

Grades: Technical, lump, ground, powdered; C.P.; 
N.F.; F.C.C. 

Containers: Bags; drums. 

Hazard: Moderately toxic by ingestion. 

Uses; Medicine; mordant in dyeing; water and sew- 
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age purification; sizing paper; retanning leather; 
clarifying agent; ingredient in baking powder; food 
additive. 

aluminum, anodized. See anodic coating. 

aluminum arsenide AlAs. A semiconductor used in rec- 
tifiers, transistors, thermistors. 

Hazard: Highly toxic by ingestion. 

(Rail, Air) Arsenical compounds, solid. Poison label. 

aluminum borate 2 AI 2 O 3 • 3 H 2 O (approx.) 

Properties: White, granular powder; decomposed by 
water. 

Derivation: Interaction of aluminum hydroxide and 
boric acid. 

Grades: Technical; C.P. 

Use: Glass and ceramic industrie.c 

aluminum boride 

Properties: Powder; apparent bulk density (fully set- 
tled): light, 0.6-0. 8 g/cc; dense, 1.2-1. 4 g/cc; high 
neutron absorption. 

Uses: Nuclear sbilelding, 

aluminum borohydride A1(BH4)3. 

Properties: Volatile pyrophoric liquid; b.p. 44.5“C: 
m.p. -64.5°C. 

Derivation: (1) By reaction of sodium borohydride 
and aluminum chloride in the presence of a small 
amount of tributyl phosphate; (2) by reaction of 
trimethylaluminum and diborane. 

Hazard: Ignites spontaneously in air; reacts riolently 
with water. 

Uses: Intermediate in organic synthesis; jet fuel 
additive. 

Shipping regulations: (Rail) Pyrophoric liquid, n.o.s.. 
Red label. (Air) Pyrophoric liquid n.o.s. Not ac- 
ceptable. 

aluminum brass. An alloy containing 76% copper, 21.5 
to 22.25% zinc, 1.75 to 2.50% aluminum. 

Uses: Condenser, evaporator and heat e.xchangef 
tubes and ferrules. 

aluminum bromide (a) AlBri; (b) AlBrj • 6 H 2 O. 
Properties: White to yellowish, deliquescent crystals; 
exists as double molecules Al 2 Br 6 in the vapor; sol- 
uble in water, alcohol, carbon disulfide or ether, (a) 
Sp. gr. 3.01; m.p. 97.5°C; b.p. 265°C; (b) sp. gr. 
2.54; m.p. 93°C (decomposes). 

Derivation: (a) By passing bromine over heated alu- 
minum; (b) reaction of hydrobromic acid with alu- 
minum hydroxide. 

Containers: Glass jars; air-tight drums. 

Hazard: The anhydrous form reacts riolently with 
water and is corrosive to skin. 

Uses: Bromination, alkylation, and isomerization 
catalyst in organic synthesis. 

Shipping regulations; (anhydrous) (Air) Corrosive 
label. 

aluminum bronze. An alloy containing 88-96.1% cop- 
per, 2.3-10.5% aluminum, and small amounts of iron 
and tin. Characterized by high strength, ductility, 
hardness and resistance to shock, fatigue, most 
chemicals, and sea water. 

Powder: Also called gold bronze powder. An alloy of 
90% copper and 10% aluminum reduced from leaf 
form to powder, polishc ' Tiechanically, and coated 
with stearic acid. A\'aii..i»ic in the following grades: 
litho, molding, printing-ink, and radiator. Used as a 
pigment in paints and inks. 


aluminum n-butoxide Al(OC 3 H 9 )!. 

Properties: Yellow to white crystalline solid; m.p. 
101. 5°C (pure) and 88-96°C (commercial); densitv 
1.0251 (20°C); b.p. 290-3 10°C (30 mm). Soluble in 
aromatic, aliphatic and chlorinated hydrocarbons. 
Uses: Ester exchange catalyst; defoamer ingredient; 
hydrophobic agent intermediate. 

aluminum carbide AI4C3. 

Properties: Yellow crj'stals or powder; decomposes in 
water with liberation of methane. Sp. gr. 2.36. Stable 
to 1400°C. 

Derivation: By heating aluminum o.xide and coke in 
an electric furnace. 

Grades: Technical. 

Containers: Iron drums. 

Uses: Generating methane; catalyst; metallurgy; dic- 
ing agent. 

Hazard: Dangerous fire risk. Keep drj'. 

Shipping regulations: (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Flammable Solid label. 

aluminum carbonate. A basic carbonate of variable 
composition; formula sometimes given as AI2O3 • CO;. 
White lumps or powder, insoluble in water, dissolves 
in hot hydrochloric acid or sulfuric acid. Formerly 
used as mild astringent, styptic. Normal aluminum 
carbonate AbfCO;); is not known as an indiridual 
compound. 

“Aluminum Chelale.”'34 Trademark for a group of 
compounds based on aluminum. 

BEA-1: Chemically modified aluminum secondary 
butoxide. 

Properties: Pale yellow liquid; sp. gr. 1.030 (21°C); 
aluminum content 8.9-9. 1%. 

PEA-1: Chemically modified aluminum isopropylate. 
Properties; Pale yellow liquid; sp. gr. 1.035 (25°C); 
aluminum content 9.3-10.0%. 

PEA-2: Chemically modified aluminum isopropylate. 
Properties: Pale yellow; soluble in aromatic, aliphatic 
and chlorinated hydrocarbons; aluminum content 
7.8-7.9%. 

Uses: Curing of epoxy, phenolic, castor oil alkyds and 
high molecular weight polymers which are hydroxyl 
or carboxyl bearing; textile hydrophobing, in sol- 
vent based sj'stems; adhesion promotion. 

aluminum chloride, anhydrous AICI 3 . 

Properties: White or yellowish crystals; sp. gr. (25°C) 
2.44; m.p. 190'’C (2.5 atm); sublimes readily at 
I78°C; the vapor consists of double molecules, 
Al;Ch. Soluble in water. 

Derivation: (a) By reaction of purified gaseous chlo- 
rine with molten aluminum; (b) by reaction of bau.x- 
ite with coke and chlorine at about 1600°F. This 
product is used to make the hydrate. 

Impurities: (a) Ferric chloride: free aluminum: in- 
solubles. 

Grades; Technical; reagent. 

Containers: Drums; car lots. 

Hazard: Toxic by ingestion and inhalation. Strong 
irritant to tissue. Reacts violently with water, evolv- 
ing HCl. Safety data sheet available from Manu- 
facturing Chemists Assn., Washington. D.C. 

Uses: Ethylbenzene catalyst; dyestuff intermediate; 
detergent alkylate; ethyl chloride; pharmaceuticals 
and organics (Friedcl-Crafts catalyst); butyl rubber; 
petroleum refining; hydrocarbon resins; nucleating 
agent for titanium dioxide pigments. 

Shipping regulations: (Rail) Not listed. (Air) Corro- 
sive label. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



ALUMINUM CHLORIDE HYDRATE 


34 


aluminum chloride hydrate AlCh ■ 6 H 2 O. 

Properties: White or yellowish deliquescent crystal- 
line powder; nearly odorless;; sweet, astringent taste; 
sp. gr. 2.4; m.p., decomposes. Soluble in water and 
alcohol. The water solution is acid. 

Derivation: By crystallizing the anhydrous form from 
hydrochloric acid solution. 

Grades: Technical; C.P.; N.F. See also aluminum 
chloride solution. 

Hazard: May be toxic. 

Uses: Pharmaceuticals and cosmetics; pigments; roof- 
ing granules; special papers; photography; textile 
(wool). 

aluminum chloride solution 32° Be. Special grade of 
a solution containing only 0.005% iron as impurity, 
and having an acid reaction but containing no free 
acid. 

Containers: Carboys; tank cars; tank trucks. 

Uses: Antiperspirants; roofing granules. 

aluminum chlorohydrate. [Al 2 (OH) 5 Cl]x. An ingredient 
of commercial antiperspirant and deodorant prep- 
arations. Also used for water purification and treat- 
ment of sewage and plant effluent. 

aluminum diethyl monochloride. See diethylaluminum 
chloride. 

aluminum diformate (aluminum formate, basic) 
A1(0H)(CH02)2-H20. 

Properties: White or gray powder. Soluble in water. 
Low toxicity. 

Derivation: Aluminum hydroxide is dissolved in 
formic acid and spray-dried. Solutions are also pre- 
pared by treating aluminum sulfate with formic acid, 
followed by lime. 

Grades: Technical solutions (12-20°BS). 

Containers: Carboys; carlots. 

Uses; Waterproofing; mordanting; antiperspirants; 
tanning leather; improving wet strength of paper. 

aluminum distearate Al( 0 H)(Ci 8 H 3502 ) 2 . 

Properties; White powder; m.p. 145°C; sp. gr. 1.009. 
Insoluble in water, alcohol, ether. Forms gel with 
aliphatic and aromatic hydrocarbons. Low toxicity. 
Uses; Thickener in paints, inks, and greases; water 
repellent; lubricant in plastics and ropes; in cement 
production. 

aluminum ethyihexoate (aluminum octoate). A metal- 
lic salt of 2 -ethylhexoic acid, used as a gelling agent 
for liquid hydrocarbons as gasoline and common 
petroleum fractions used in coating thinners. 

aluminum fluoride, anhydrous AIF 3 . 

Properties; White crystals. Sublimes about 1260°C 
without melting; sp. gr. 2.882. Slightly soluble in 
water; insoluble in most organic solvents. 

Derivation: (1) Action of hydrogen fluoride gas on 
alumina trihydrate; ( 2 ) reaction of hydrofluoric acid 
on a suspension of aluminum trihydrate, followed 
by calcining the hydrate formed; (3) reaction of 
fluosilicic acid on aluminum hydrate. 

Grades: Technical 

Containers: Multiwall paper sacks; fiber drums. 
Hazard: Moderately toxic; strong irritant to tissue. 
Tolerance (as F); 2.5 mg per cubic meter of air. 

Uses: Production of aluminum to lower the melting 
point and increase the conductivity of the elec- 
trolyte; flux in ceramic glazes and enamels; manu- 
facture of aluminum silicate. 

aluminum fluoride hydrate AIF 3 • 3 '/ 2 H 20 . 

Properties; White crystalline powder. Slightly soluble 
in water. 


Derivation: Action of hydrofluoric acid on alumina 
hydrate and subsequent recovery by crystallization. 
Grades; Technical; C.P. 

Containers: Bags; drums. 

Hazard; Moderately toxic. 

Uses; Ceramics (production of white enamel). 

aluminum fluosilicate (aluminum silicofluoride) 
Al2(SiF6)3. 

Properties: White powder. Slightly soluble in cold 
water; readily soluble in hot water. 

Grades: Technical. 

Hazard: Moderately toxic. 

Uses: Artificial gems, enamels, glass. 

aluminum formate. See aluminum triformate, and 
aluminum diformate. 

aluminum formate, basic. See aluminum diformate. 
aluminum formate, normal. See aluminum triformate. 

aluminum formoacetate Al(OH)(OOCH)(OOCCH 3 ). 
White powder; soluble in water and alcohol; used in 
textile water repellents, 
aluminum hydrate. See alumina trihydrate. 
aluminum hydride AIH 3 . 

Properties; White to gray powder; decomp. 160°C 
(100°C if catalyzed). Evolves hydrogen on contact 
with water. 

Hazard: Dangerous fire and explosion risk. 

Uses; Electroless coatings on plastics, textiles, fibers, 
other metals; possible rocket fuel. 

Shipping regulations: (Rail) Flammable solid, n.o.s., 
Yellow label. (Air) Flammable Solid label. Not ac- 
ceptable on passenger planes. 

aluminum hydroxide. See alumina trihydrate. 

aluminum hydroxide, anhydrous. See alumina tri- 
hydrate. 

aluminum hydroxide gel (hydrous aluminum oxide; 
alumina gel) AI 2 O 3 • XH 2 O. 

Properties; White, gelatinous precipitate. Constants 
variable with the composition; sp. gr. about 2.4. In- 
soluble in water and alcohol; soluble in acid and 
alkali. Nontoxic; noncombustible. 

Derivation; By treating a solution of aluminum sul- 
fate or chloride with caustic soda, sodium carbonate 
or ammonia; by precipitation from sodium aluminate 
solution by seeding or acidifying (carbon dioxide is 
commonly used). 

Grades: Technical; C.P.; U.S.P. (containing 4% 
AI 2 O 3 ); N.F. (dried, containing 50% AI 2 O 3 ). 
Containers; Fiber drums. 

Uses: Dyeing mordant; water purification; water- 
proofing fabrics; manufacture of lakes; filtering 
medium; chemicals (aluminum salts); lubricating 
compositions; manufacture of glass; sizing paper; 
ceramic glaze; medicine. 

aluminum hydroxystearate 
A1(OH)[OOC(CH2)ioCHOH(CH2)5CH3]2. 

Properties: White powder; m.p. 155°C; sp. gr. 1.045. 
Less soluble in nonpolar compounds than other alu- 
minum stearates, and more soluble in polar com- 
pounds. 

Uses; Waterproofing of leather and cements; lubri- 
cant for plastics and ropes; paints and inks. 

aluminum iodide AII 3 (anhydrous). 

Properties: Brown-black crystalline pieces (white 
when pure); m.p. 191°C; b.p. 385°C; sp. gr. 3.9825. 
Soluble in water, alcohol, ether, carbon disulfide. 
Derivation: Heating aluminum and iodine in a sealed 
tube. 
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Method of purification; Crystallization. 

Grades: Technical. 

Containers: Bottles. 

Hazard: Moderately toxic. Reacts violently with water. 
Uses; Organic synthesis. 

aluminum isopropoxide. See aluminum isopropylate. 

aluminum isopropylate (aluminum isopropoxide) 
A\(0C3H7)3. 

Properties: White solid; sp. gr. 1.035 (20°C); m.p. 
128-132°C; b.p. 138-148°C (10 mm). Soluble in 
alcohol, benzene; decomposes in water. 

Derivation: From isopropanol and aluminum. 

Grades; Distilled (purity approximately 100%). 
Containers: Waterproof drums. 

Uses: Dehydrating agent; catalyst; waterproofing 
textiles. 

aluminum metaphosphate A 1 (P 03 ) 3 . 

Properties: White powder; insoluble in water; m.p. 
approx. 1537°C. 

Uses: As a constituent of glazes, enamels and glasses, 
and as a high temperature insulating cement. 

aluminum monobasic stearate. See aluminum mono- 
stearate. 

aluminum monopalmitate. See aluminum palmitate. 

aluminum monostearate (aluminum monobasic stea- 
rate) A1(OH)2[OOC(CH2 )i6CH3]. 

Properties: Fine, white to yellowish white powder; 
faint characteristic odor; m.p. 155°C; sp. gr. 1.020. 
Insoluble in water, alcohol and ether. Forms a gel 
with aliphatic and aromatic hydrocarbons. Low 
toxicity. 

Derivation: Mixing solutions of a soluble aluminum 
salt and sodium stearate. 

Grades; U.S.P., which describes it as a mixture of the 
monostearate and monopalmitate containing 14.5- 
16.0% AI 2 O 3 . 

Uses: Medicine; manufacture of paints, inks, greases, 
waxes; thickening lubricating oils; waterproofing; 
gloss producer; stabilizer for plastics. 

aluminum naphthenate. 

Properties: Yellow substance of rubbery consistency 
with high thickening power. Combustible. 

Derivation: Reaction of an aluminum salt with an 
alkali naphthenate in aqueous solution. 

Uses: Paint and varnish drier and bodying agent; 
detergent in lube oils; the solution in organic sol- 
vents has been proposed for insecticides and sicca- 
tives. 

See also soap (2). 

aluminum nitrate AlfNOsls * 9 H 2 O. 

Properties: White crystals. Soluble in cold water; de- 
composes in hot water. Soluble in alcohol and ace- 
tone. M.p. 73°C; decomposes at 150°C. 

Derivation: Formed by the action of nitric acid on 
aluminum and crystallizzition. 

Grades: Technical; C.P.; 99.75%. 

Containers: Multiwall paper sacks; drums. 

Hazard: Strong oxidizing agent. Do not store near 
combustible materials. 

Uses: Textiles (mordant); leather tanning; manufac- 
ture of incandescent filaments; catalyst in petroleum 
refining; nucleonics. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. 


aluminum oleate Al(CigH 3302 ) 3 . 

Properties: Yellowish-white \iscous mass. Insoluble 
in water; soluble in alcohol, benzene, ether, oil and 
turpentine. Combustible. Nontoxic. 

Derivation: By heating aluminum hydro.xide, water 
and oleic acid. Tbe resultant mixture is filtered and 
dried. 

Uses: Waterproofing; drier for paints, etc.; thickener 
for lubricating oils; medicine; as lacquer for metals; 
lubricant for plastics; food additive. 

aluminum orthophosphate. See aluminum phosphate. 

aluminum oxide (alumina) AI 2 O 3 . The mineral corun- 
dum (q.v.) is natural aluminum o.xide. and emerj'. 
ruby, and sapphire are impure crj'stalline varieties. 
The mixed mineral bau.xite is a hydrated aluminum 
oxide. 

Properties: Vary according to the method of prepara- 
tion. White powder, balls or lumps of various mesh. 
Sp. gr. 3.4-4 .0; m.p. 2030° C; insoluble in water; dif- 
ficultly soluble in mineral acids and strong alkali. 
Noncombustible; nontoxic. See also alumina triby- 
drate; aluminum hydroxide gel. 

Derivation: (a) Leaching of bau.xite with caustic soda 
followed by precipitation of a hydrated aluminum 
oxide by hydrolysis and seeding of the solution. The 
alumina hydrate is then washed, filtered and calcined 
to remove water and obtain the anhydrous oxide. 
See Derivation under alumina trihydrate. (b) Coal 
mine waste waters are used to obtain aluminum sul- 
fate, which is then reduced to alumina. 

Grades: Technical; C.P.; fibers; high purity; fused; 
calcined. 

Containers: Multiwall paper sacks; drums; barrels. 

Uses: Production of aluminum; manufacture of abra- 
sives, refractories, ceramics, electrical insulators, 
catalyst and catalyst supports; paper, spark plugs; 
crucibles and laboratory wares; absorbing gases and 
water vapors (see alumina activated); chromato- 
graphic analysis; fluxes; light bulbs; artificial gems; 
heat-resistant fibers. 

aluminum oxide, hydrated. See alumina trihydrate. 

aluminum oxide, hydrous. See aluminum hydro.xide 
gel. 

aluminum palmitate (aluminum monopalmitate) 

A1(0H)2(C,6H„02). 

Properties: White powder; m.p. 200° C; sp. gr. 1.072. 
Insoluble in alcohol and acetone; forms gel with 
hydrocarbons. Combustible; nontoxic. 

Derivation: By heating aluminum hydro.xide and 
palmitic acid and water. The resultant mixture is 

■ filtered and dried. 

Uses: Waterproofing leather, paper, textiles; thicken- 
ing for lubricating oils; thickening or suspending 
agent in paints and inks; production of high gloss on 
leather and paper; ingredient of varnishes; lubricant 
for plastics; food additive. 

aluminum paste. Aluminum powder ground in oil; used 
for aluminum paints. 

aluminum phcnolsulfonate (aluminum sulfocarbolate) 
A1:(C6H40HS0,)6. 

Properties: Reddish-white powder with slight phenol 
odor. Strongly astringent taste. Soluble in water and 
alcohol, glycerin. 

Containers: Drums. 

Use: Medicine. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



aluminum phosphate 


36 


aluminum phosphate (aluminum orthophosphate) 

PropMties: White crystals. Insoluble in water and 
alcohol, soluble in acids and alkalies. Sp. gr. 2.566; 

m.p. 1500°C. r , • r I • 

Derivation: Interaction of solutions of aluminum 
sulfate and sodium phosphate. 

Containers: Bags, drums. 

Hazard: Solutions are corrosive to tissue. 

Uses: Ceramics, dental cements; cosmetics; paints 
and varnishes; pharmaceuticals; pulp and paper. 
Shipping regulations: (solution) (Air) Corrosive label. 

aluminum phosphide AlP. 

Properties: Dark gray or dark yellow crystals; sp. gr. 
2.85. Evolves phosphine. 

Hazard: Toxic; flammable, dangerous fire risk. 

Uses: Insecticide; fumigant. 

Shipping regulations: (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Corrosive label. 

aluminum picrate A1[(N02)3C6H20]3. 

Properties: Strong oxidizing agent. 

Hazard: Toxic by ingestion and inhalation. Danger- 
ous fire risk in contact with combustible materials; 
severe explosion risk when shocked or heated. 

Uses: Explosive compositions. 

Shipping regulations: (Rail) Consult reflations (ex- 
plosive compositions); (Air) Compositions, explo- 
sive, n.o.s. Not acceptable. 

aluminum potassium sulfate (potash alum; alum, N.F.; 
potassium alum) Al 2 (S 04)3 * K 2 SO 4 * 24 H 2 O, some- 
times written A1K(S04)2' I 2 H 2 O. 

Properties: White odorless crystals having an astrin- 
gent taste; sp. gr. 1.75; m.p. 92°C; b.p., loses I 8 H 2 O 
at 64.5°C; anhydrous at 200°C; soluble in water; 
insoluble in alcohol. Solutions in water are acid. 
Noncombustible; nontoxic. 

Derivation: (a) From alunite, leucite or similar min- 
eral. (b) Also derived by crystallization from a solu- 
tion made by dissolving aluminum sulfate and potas- 
sium sulfate. 

Grades: Technical; lump; ground; powdered; N.F.; 
F.C.C. 

Containers: Bags and drums. 

Uses; Dyeing (mordant); paper; matches; paints; 
tanning agent; waterproofing agent; purification 
of water; aluminum salts; food additive; medicine. 

aluminum resinate. 

Properties; Brown solid. Insoluble in water; soluble 
in oils. 

Derivation: Heating soluble aluminum salts and rosin. 
Grades; Technical (fused, precipitated). 

Uses: Drier for varnishes. 

Hazard: Flammable; dangerous fire risk. 

Shipping regulations: (Powder) (Rail) Flammable 
solid, n.o.s.. Yellow label. (Air) Flammable Solid 
label. 

aluminum rubidium sulfate (rubidium alum) 
AlRb(S04)2- I 2 H 2 O. 

Properties; Colorless crystals. Soluble in water (hot); 
insoluble in alcohol. Sp. gr. 1.867; m.p. 99°C. 

aluminunri salicylate A 1 (C 6 H 40 HC 00 ) 3 . 

Properties; Reddish-white powder. Odorless. Soluble 
in dilute alkalies; insoluble in water, alcohol. De- 
composed by acid. 

Use: Medicine. 

aluminum silicate. Any of the numerous types of clay 
(q.v.), which contain varying proportions of AI2O3 
and SiO:. Made synthetically by heating aluminum 


fluoride at 1000-1200°C with silica and water vapor; 
the crystals or whiskers obtained are up to 1 cm long, 
have high strength, and are used in reinforced plas- 
tics. See also mullite; kaolin. 

Uses: Same as for clay. 

aluminum silicofluoride. See aluminum fluosilicate. 

aluminum silicon. Ingots and powder. 

Hazard (powder): Flammable, dangerous fire risk. 
Shipping regulations; (Powder); (Rail) Flammable 
solid, n.o.s.. Yellow label. (Air) Flammable Solid 
label. 

aluminum soaps. See aluminum oleate, aluminum 
palmitate, aluminum resinate, aluminum stearate. 
See also soap (2). 

aluminum sodium sulfate (SAS; sodium aluminum sul- 
fate; soda alum; alum; porous) 

Al 2 (S 04)3 * NaiSOi • 24 H 2 O, or AINa(S04)2 ' I 2 H 2 O. 
Properties: Colorless crystals; saline, astringent taste; 
effloresces in air. Soluble in water; insoluble in alco- 
hol. Sp. gr. 1.675; m.p. 61°C. Nontoxic; noncom- 
bustible. 

Derivation; By heating a solution of aluminum sul- 
fate and adding sodium chloride. The solution is al- 
lowed to cool, with constant stirring. The alum meal 
deposited is washed with water and centrifuged. 
Method of purification: Recrystallization. 

Grades: Pure crystals; technical; C.P.; F.C.C. 
Containers; Bulk in cars; bags; barrels. 

Uses; Textiles (mordant, waterproofing); dry colors; 
ceramics; tanning; paper size precipitant; matches; 
inks; engraving; sugar refining; water purification; 
medicine; confectionery; baking powders; food ad- 
ditive. 

aluminum stearate (aluminum tristearate) 

A!(Ci 8 H 3502)3 (approx.). 

Properties: White powder; sp. gr. 1.070; m.p. 115°C. 
Insoluble in water, alcohol, ether; soluble in alkali, 
petroleum, turpentine oil. Forms gel with aliphatic 
and aromatic hydrocarbons. Nontoxic. 

Derivation; Reaction of aluminum salts with stearic 
acid. 

Grade: Technical. 

Containers: 25-, 50-lb bags; cartons; drums. 

Uses; Paint and varnish drier; greases; waterproofing 
agent; cement additive; lubricants; cutting com- 
pounds; flatting agent; cosmetics and pharmaceu- 
ticals; additive for chewing gums. 

aluminum sulfate (trade term for alum; pearl alum; 
pickle alum; cake alum; filter alum; paper makers’ 
alum; patent alum), (a) Al 2 (S 04 ) 3 ; (b) Al 2 (S 04 ) 3 ' 
I8H20. Noncombustible; nontoxic. 

Properties: White crystals; soluble in water (has a 
sweet taste); insoluble in alcohol. Stable in air. Sp. 
gr. (a) 2.71, (b) 1.62 m.p. (a) decomposes at 770°C, 
(b) decomposes at 86.5°C. 

Derivation; (I) By treating pure kaolin or aluminum 
hydroxide or bauxite with sulfuric acid. The insolu- 
ble silicic acid is removed by filtration and the sul- 
fate is obtained by crystallization; (2) similarly from 
waste coal-mining shale and sulfuric acid. 

Grades: Iron-free; technical; C.P.; U.S.P.; F.C.C. 
A liquid form (49.7 H.O) is also available. 
Containers: Bags; fiber drums; multiwall paper sacks; 
bulk in carloads; solution in rubberlined tank cars 
or trucks. 

Uses: Sizing paper; lakes; alums; mordant for dyeing; 
foaming agent in fire foams; fireproofing cloth; 
tannage of white leather; catalyst in manufacture 
of ethane; pH control in paper industry; waterproof- 
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ing agent for concrete; clarifying agent for fats and 
oils; lubricating compositions; deodorizer and de- 
colorizer in petroleum refinery processes; precipi- 
tating agent in sewage treatment and water purifi- 
cation; food additive. 

aluminum sulfide AI 2 S 3 . 

Properties: Yellowish-gray lumps. Odor of hydrogen 
sulfide gas. In moist air, decomposes and forms a 
gray powder; decomposed by water to evolve hydro- 
gen sulfide. Sp. gr. 2.02; m.p. 1 100°C. 

Hazard: Moderately toxic by ingestion. Irritant to 
skin and tissue. 

Uses: Preparation of hydrogen sulfide. 

aluminum sulfocarbolate. See aluminum phenolsulfo- 
nate. 

aluminum thiocyanate (aluminum sulfocyanate) 
A1(SCN)3. 

Properties: Yellowish powder. Soluble in water; in- 
soluble in alcohol and ether. Probably low toxicity. 
Uses: Textile industrj’; manufacturing pottery, 

aluminum trialkyl. See triethylaluminum and tri- 
isobutylaluminum. 

aluminum tributyl. See tributyl aluminum. 

aluminum triformate (aluminum formate, normal) 
A1(HC00)3-3H20. 

Properties: White, crystalline powder. Soluble in hot 
water; slightly soluble in cold water. 

Uses: Textile (delustering rayon, mordanting, water- 
proofing, after-treatment of dyeings); paper (sizing); 
fur dyeing (mordant); and medicine. 

aluminum trimethyl. See trimethyl aluminum. 

aluminum triricinoleate Al(Ci 7 H 3 :OHCOO) 3 . 
Properties: Yellowish to brown plastic mass. Limited 
solubility in most organic solvents. M.p. 95°C. Com- 
bustible. Low toxicity. 

Derivation: Castor oil. 

Uses: Gelling agent; waterproofing; solvent-resistant 
lubricants. 

aluminum tristearate. See aluminum stearate. 

alum, N.F. May be either aluminum ammonium sul- 
fate or aluminum potassium sulfate. 

alum, papermakcrs’. See aluminum sulfate. 

alum, pearl. Specially prepared aluminum sulfate for 
the paper making industry. 

alum, pickle. Aluminum sulfate prepared to meet 
specifications of packers and preservers. 

alum, porous. See aluminum sodium sulfate. 

alum, potash. Sec aluminum potassium sulfate. 

alum, rubidium. See aluminum rubidium sulfate. 

alum, soda. See aluminum sodium sulfate. 

“Alundum.”--*’ Trademark for a scries of fused-alumina 
refractory and abrasive products. Fusion point 
2000-2050= C. 

Grades: Grains, cements and refractory shapes. 

Uses: (grains) Electrical insulation in radio and tele- 
vision tubes; (cements) embedding electrical resis- 
tors, metal melting applications, refractory brick 
setting; (refractor)- shapes) high-temperature work, 
as in furnaces, bricks, plates, muffles, tunnel kilns, 
tubes, laborator)- ware. 


alunite (alum stone) KAl 3 (OH) 6 (S 04 ) 3 . A naturally 
occurring basic potassium aluminum sulfate, usually- 
found with volcanic and other igneous rocks. 
Occurrence: Utah, Arizona, (jalifornia, Colorado. 
Nevada, Washington; Italy; Australia. 

Uses: Production of alum potassium compounds, mill- 
stones; substitute for bauxite in aluminum manu- 
facture; decolorizing and deodorizing agent; fertilizer. 

“Alusile” D.-”* Trademark for a TOfe alumina brick 
with relatively low porosity, good resistance to me- 
chanical abrasion and penetration by molten slags. 
Used in rotary lime, lime sludge and dolomite kilns, 
soaking pit curb walls, gas regenerators, non-ferrous 
metallurgical refining furnaces, in reverberatory- and 
brass melting furnaces, and various lead furnaces. 

“Ahvax” Sizes.^’ Trademark for series of aqueous 
emulsions of paraffin and microcry-stalline waxes. 
Uses: Coating paper to resist water, lactic acid, blood 
serum, and other organic liquids. Improves paper 
pliability, gives smoother surface, added scuff re- 
sistance to container board, and improved printing 
qualities. 

.Am Symbol for americium. 

“AM.”^^-’ Trademark for brands of selenium dio.xide, 
tellurium dioxide, and germanium dioxide. 

amalgam. A mixture or alloy of mercury' with any of 
a number of metals or alloys, including cesium, so- 
dium, tin, zinc, lithium, potassium, gold and silver, 
as well as with some nonmetals. Dental amalgams are 
mixtures of mercury with a silver-tin alloy. A sodium 
amalgam is formed in the preparation of pure sodium 
hydroxide by electrolysis of brine. 

Uses: Dental fillings: silvering mirrors: catalysis: 
analytical separation of metals; to facilitate applica- 
tion of active metals such as sodium, aluminum, and 
zinc in the preparation of titanium, etc., or in re- 
duction of organic compounds. See also sodium 
amalgam. 

amantadine hydrochloride ( 1 -adamantanamine hydro- 
chloride) CioHi-N'HCl. A deri\ative of adaman- 
tane (q.v.). An anti-riral drug. Also used in treat- 
ment of Parkinson’s disease. See “Symmetrel.” 

amaranth (FDC Red No. 2; Red Dye No. 2). 
NaS 03 CioH 5 N=NCioH 4 (S 03 Na);OH. An azo dye 
derived from naphthionic and R acids. 

Properties: Dark red to purple powder; sp. gr. about 
1.50; soluble in w-ater. glycerin, propylene glycol; in- 
soluble in most organic solvents. 

Hazard: A suspected carcinogen. Use in foods, drugs 
and cosmetics restricted. 

Uses: Formerly a certified food and drug colorant. Re- 
placed for some applications by FDC Red No. 40. 

amatol. An explosive mixture of ammonium nitrate 
and T.N.T. TTie 50-50 mixture can be melted and 
poured for filling small shells; the 80''r ammonium 
nitrate mixture is granular. 

Hazard: A high explosive. Moderately- toxic by inges- 
tion, inhalation, and skin absorption. Strong irritant. 
Shipping regulations: (Rail) Consult regulations. 
(Air) Not acceptable. 

"Amax.”^'^--''' Trademark for N-oxydiethylene ben- 
70thia7o!e-2-sulfenamidc. 

Uses: .Accelerator for natural rubber and SBR. 
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amber. A polymerized fossil resin derived from an ex- 
tinct variety of pine. Readily accumulates static 
electrical charge by friction; good electrical insulator. 

ambergris. 

Properties; Irregular, gray, waxy, opaque masses; 
peculiar odor. Insoluble in water; soluble in alcohol, 
chloroform, ether, fats, and oils. M.p. about 60°C; 
sp. gr. 0.80-0.92. 

Chief constituents: Cholesterol, ambrein, benzoic 
acid. 

Derivation; Intestinal tract of the sperm whale. Found 
on beaches and afloat in the ocean. 

Uses: Fixative in perfumes; also provides animal note 
to cosmetics. Its popularity has increased in recent 
years. 

“Amberlac.”” Trademark for modified alkyd-type 
resins for quick-drying lacquers. Some grades are 
resin-modified; some oxidizing and baking grades. 
Uses: Metal primers; bottle cap coatings; food can 
coatings; appliance coatings. 

"Amberlac” 165. Trademark for synthetic water- 
soluble polymer. Colorless additive for film formers; 
improves scuff resistance; prevents sticking of ther- 
moplastic coatings. 

Uses: High gloss paper coatings; coating of book 
covers, decorative papers, paperboard. 

“Amberlite.”23 Trademark for several types of ion- 
exchange resins. Insoluble crosslinked polymers of 
various types in minute bead form. Strong acid, 
weak acid, strong base, and weak base forms, each 
having various grades differing in exchange capacity 
and porosity, for removing simple and complex cat- 
ions and anions from aqueous and non-aqueous 
solutions. Reversible in action, can be regenerated. 
Grades; Laboratory; liquid; nuclear, mixed bed; 
pharmaceutical. 

Uses: Water conditioning (softening and complete 
deionization); recovery and concentration of metals, 
antibiotics, vitamins, organic bases; catalysis; de- 
colorization of sugar; manufacture of chemicals; 
neutralization of acid mine water drainage; analyt- 
ical chemistry; water treatment in nuclear reactors; 
pharmaceuticals. 

“Amberol.”23 Trademark for maleic-resin and resin- 
modified and unmodified phenolformaldehyde-type 
polymers in solid form. They react with various oils 
to produce fast drying, high gloss protective coat- 
ings and vehicles for printing inks. 

Uses; Varnishes; enamels; can liners; nitrocellulose 
sanding sealers; printing inks; tackifying and vul- 
canization of butyl rubber. 

“Ambidex.”'*^® Trademark for a dark-colored oil- 
soluble, cationic surface-active agent, containing 
both an amide group and an amine salt. Used to 
make oil-in-water and water-in-oil emulsions. 

ambient temperature. The temperature of the environ- 
ment in \vhich an experiment is conducted or in which 
any physical or chemical event occurs. See also room 
temperature. 

“Ambiflq.”^^^ Trademark for polyglycol lubricants. 
Used in brake fluids, rubber mold release formula- 
tions, metalworking, compressor and textile fiber 
lubricants. 

Ambitrol.”^^^ Trademark for coolants used in sta- 
tionary industrial engines. 

amblygonite Li(AlF)P 04 or AlPO^'LiF. A natural 
fluorophosphate of aluminum and lithium. 

Properties; White to grayish-white. Contains up to 


10.1% lithia, sometimes with partial replacement 
by sodium. Sp. gr. 3.01-3.09 Mohs hardness 6. 
Occurrence; California, Maine, Connecticut, South 
Dakota; Germany; Norway; France. 

Use; A source of lithium; used in glazes and coatings. 

“Ambodryl.””“ Trademark for bromodiphenhydramine 
hydrochloride [beta-(para-bromobenzhydryloxy) 
ethyl dimethylamine hydrochloride] 
CnHjiBrNO'HCl 

Properties; White to off-white odorless amorphous 
or crystalline powder possessing a bitter taste; melt- 
ing range 148-I50°C. Soluble in water and alcohol; 
insoluble in ether. 

Use: Medicine. 

ambomycin (USAN). An antibiotic produced by 
Streptomyces ambofaciens. 

“Ambraloy-687.””'> Trademark for an aluminum- 
brass alloy containing arsenic as an inhibitor to in- 
crease its resistance to dezincification. Its nominal 
composition is copper 77%, zinc 20.96%, aluminum 
2%, arsenic 0.04%. Used principally as a condenser 
tube alloy where cooling water is salt or brackish, 
and where it is resistant to the impinging action of 
turbulently flowing sea water containing air bubbles. 

ambrettolide (omega-6-hexadecenlactone; 6-hexadece- 
nolide; 16-hydroxy-6-hexadecenoic acid, omega lac- 
tone) C 16 H 28 O 2 . Colorless liquid, having power- 
ful musk-like odor. Found in ambrette-seed oil. 

Uses: Flavoring; perfume fixative. 

“Amcrom.”"'” Trademark for copper-chromium alloys. 

“Amerchol.”'”^ Trademark for a series of surface- 
active lanolin derivatives; most are soft solids. 

Uses: Emulsifiers and stabilizers for water and oil 
systems; emollients in pharmaceuticals and cos- 
metics. 

American Carbon Society. The present name of the 
American Carbon Committee, a group incorporated 
in 1964 to operate the Biennial American Carbon 
Conferences. The committee also has sponsored the 
international journal Carbon. 

American Chemical Society (ACS). The nationally 
chartered professional society for chemists in the 
United States. One of the largest scientific organiza- 
tions in the world, it was started in 1876, and now 
has over 110,000 members. Its publications include 
the world-famous Chemical Abstracts, Journal of 
the American Chemical Society, a number of high- 
level journals devoted to major subdivisions of 
chemistry, as well as technical books, including the 
ACS Monograph Series. It has 28 Divisions and 
many regional Sections. The Priestley Medal, con- 
sidered the highest award in chemistry, was estab- 
lished by the ACS in 1923. The Society celebrated its 
100th anniversary at its Centennial Meeting in New 
York City, April 5-8, 1976. Its offices are at 1155 
16th St., N.W., Washington, D.C. 

See also Chemical Abstracts Service. 

American Conference of Governmental Industrial 
Hygienists (ACGIH). An official group of scientists 
established for the purpose of determining standards 
of exposure to toxic and otherwise harmful mate- 
rials in workroom air. The standards are revised 
periodically and are available from the Secretary, 
Box 1937, Cincinnati, Ohio. See also threshold limit 
value. 

American Institute of Chemical Engineers (AIChE). 
Founded in 1908, the AIChE is the largest society 
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in the world devoted exclusively to the advancement 
and development of chemical engineering. Its official 
publication is Chemical Engineering Progress. It 
has over 50 local sections and many committees 
working in a wide range of activities. Its offices are 
located at 345 East 47th Street, N.Y. 

American Institute of Chemists. Founded in 1923, the 
AIC is primarily concerned with chemists and chem- 
ical engineers as professional people, rather than with 
chemistry as a science. Special emphasis is placed on 
the scientific integrity of the individual and on a code 
of ethics adhered to by all its members. It publishes 
a monthly journal. The Chemist. Its offices are at 
60 East 42nd Street, N.Y. 

American Petroleum Institute (API) Incorporated in 
1919 under the laws of the District of Columbia; 
membership about 15,000. The objects of the Insti- 
tute as stated in its charter, are: (1) to afford a means 
of cooperation with the government in all matters of 
national concern; (2) to foster foreign and domestic 
trade in American petroleum products; (3) to pro- 
mote, in general, the interests of the petroleum in- 
dustry in all its branches; (4) to promote the mutual 
improvement of its members and the study of the 
arts and sciences connected with the petroleum 
industry. 

The activities of the Institute include the fields of 
standardization, design, care, and correct practice 
in the use of equipment; engineering and technology; 
fundamental research; safety and fire protection; 
industrial health; product labeling: waste disposal; 
testing methods and specifications; measuring, sam- 
pling, and testing; nomenclature; metallurgy; cor- 
rosion prevention; pipeline, highway, waterway, and 
railroad transportation; radio facilities; fuels and 
lubricants; agriculture; highways; aviation; voca- 
tional and personnel training; education and public 
relations; finance and accounting; statistics; petro- 
leum reserves; taxation, legislation, and regulation. 
Its offices are located at 1271 Avenue of the Amer- 
icas, New York, N.Y. 10020. 

American Society for Metals (ASM). Formally or- 
ganized in 1935, this society actually had been active 
under other names since 1913, when the need for 
standards of metal quality and performance in the 
automobile became generally recognized. ASM pub- 
lishes Metals Review and the famous “Metals Hand- 
book,” as well as research monographs on metals. 
It is active in all phases of metallurgical activity, 
metal research, education and information retrieval. 
Its headquarters is at Metals Park, Ohio 44073. 

American Society for Testing and Materials (ASTM). 
This society, organized in 1898, and chartered in 
1902, is a scientific and technical organization formed 
for “the development of standards on characteristics 
and performance of materials, products, systems, 
and scn'ices; and the promotion of related knowl- 
edge." It is the world’s largest source of voluntary 
consensus standards. The society operates through 
more than 125 main technical committees which 
function in prescribed fields under regulations that 
ensure balanced representation among producers, 
users, and general interest participants. Head- 
quarters of the socictv is at 1916 Race St., Phila- 
delphia, Pa. 19103. 

americium Am A synthetic radioactisc clement of 
atomic number 95; a member of the actinide senes 


(q.v.). Atomic weight 241; 14 isotopes of widely vars-- 
ing half-life. 

Properties: Normal valence +3, but divalent, tetra- 
valent and higher valencies exist. Alpha and gamma 
emitter; forms compounds with oxygen, halides, 
lithium, etc. Metallic americium is silver-white, 
c^'stalline, sp. gr. 13.6, m.p. about 100°C. Half- 
life of Am 241 is 458 years. 

Derivation; Multiple neutron capture in plutonium 
in nuclear reactor; Pu isotopes yield Am 241 and 
Am 243 on beta decay. The 241 isotope is available 
in 100-gram quantities, the 243 isotope only in milli- 
gram quptities. The metal is obtained by reduction 
of Am trifluoride with barium in a vacuum at 1200°C. 
Hazard: A radioactive poison. 

Uses; Gamma radiography; radiochemical research; 
electronic devices. 

Shipping regulations: (Rail. Air) Consult regulations. 

“Ameripol” Trademark for synthetic cis- 

polybutadiene rubber. 

“Ameripol” SN.^'’' Trademark for a synthetic nat- 
ural rubber (c/s-polyisoprene). 

“Ameripol” 4502 and 4503.-'’' Adhesive polymers 
based on SBR and produced in free-flowing crumb 
form to reduce dissolving time and eliminate need 
for milling equipment. 

“Amerlate” P.-*’^ Trademark for the isopropyl ester 
of hydroxy, normal and branched chain acids of 
lanolin. A light yellow soft solid that liquefies on 
contact with skin. A hydrophilic emollient; moistur- 
izer; conditioning agent; lubricant; pigment dispers- 
ant; nonionic auxiliary w/o emulsifier. 

“Amersol.”^"* Trademark for denatured alcohols for 
all industrial uses. 

amethopterin. See methotrexate. 

amiben. Generic name for 3-amino-2,5-dichloroben- 
zoic acid; C 6 H:NH 2 Cl 2 COOH. 

Use: Herbicide or plant growth regulator. 

Hazard: May be toxic. 

amide. A nitrogenous compound related to or derived 
from ammonia. Reacton of an alkali metal with am- 
monia yields inorganic amides, e.g.. sodium amide 
(NaNH:). Organic amides are characterized by an 
acyl group (— CONH 2 ), usually attached to an or- 
ganic group (R=C0NH2). They arc closely related 
to organic acids. Acetamide (CH 1 CONH 2 ) and 
formamidc (HCONH 2 ) are common examples. Car- 
bamide (urea) is CO(NH 2 ) 2 . See also polyamide. 

4-amidino-I-(nitrosamino-amidino)-l-tctnizenc. See 
tctrazcnc. 

amidol. Sec 2,4-diaminophcnol hydrochloride. 

aminacrinc hydrochloride. USAN name for 9-amino- 
acridinc hydrochloride. 

amination. The process of making an amine (RNH;). 
The methods commonly used are (a) reduction of a 
nitro compound and (b) action of ammonia on a 
chloro-. hydroxy-, or sulfonic acid compound. 

amine. A class of organic compounds of nitrogen that 
may be considered as derived from ammonia (NH-,) 
by replacing one or more of the hydrogen atoms uith 
alkyl groups. The amine is primary, secondary, or 
tertiary depending on whether one. two, or three of 
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the hydrogen atoms are replaced. All amines are 
basic in nature, and usually combine readily with 
hydrochloric or other strong acids to form salts. See 
also fatty amine. 

amine 220. 2-(8-Heptadecenyl)-2-imidazoline-l-eth- 
I I 

anol, C,7H33C;NC2H4NC2H40H. 

Properties: Sp. gr. 0.9330 (20/20° C); Ib/gal 7.76 
(20°C); b.p. 235°C (1 mm); flash point 465°F. Com- 
bustible. 

Containers: 1-gal can; 5- and 55-gal drums. 

Uses: Demulsifier used particularly in the recovery 
of tar from water-gas process emulsions. A powerful 
cationic wetting agent. Useful in flotation processes 
involving siliceous minerals and the formation of 
emulsions and dispersions under acidic conditions. 

amine 248 Dark-colored liquid or paste consisting of 
a non-volatile amine mixture with bis-(hexamethy- 
lene)triamine and its homologs as principal compo- 
nents. Disperses readily in water. 

Containers: Up to tank cars. 

Uses: Coagulant and flocculating agent; ingrediMt of 
antistripping agents for asphalt; corrosion inhibitor; 
anchoring agent; for making cationic amine salts. 

“Amine 750.’’266 Trademark for technical grade dehy- 
droabietylamine with low secondary amine content. 

amine absorption process. See Girbotol absorption 
process. 

“Amine C, O and S.”^'’ 

CH3(CH2)„CNC2NC2N40H. Trademarks for high 
molecular weight imidazolines soluble in organic sol- 
vents but sparingly soluble in water at alkaline pHs. 
React with acids such as hydrochloric to form water- 
soluble positively charged colloids with unusual tol- 
erance for electrolyte. 

Uses: Fungicides; antistatic treatment for upholstery; 
water-repellent treatment for plaster; detergents; 
rust-preventive oils. 

“Amine D.”266 Trademark for a technical grade of 
dehydroabietylamine. 

Properties: Pale yellow viscous liquid; oil soluble. 
Uses: Production of bactericides; fungicides; corro- 
sion inhibitors; asphalt additives; flotation agents. 

“Amine D Acetate.’’^** Trademark for acetic acid 
salt of “Amine D.” 

aminimide. Any of a group of nitrogenous compounds 
derived by reaction of 1,1-dimethylhydrazine with an 
epoxide in the presence of an ester of a carboxylic 
acid. A number of types of epoxides and esters may 
be used, providing a wide variety of products, includ- 
ing short- and long-chain aliphatics and aromatics. 
This family of compounds was announced in 1973; 
their major uses are considered to be in tire-cord 
dips to increase adhesion of cord to rubber, in soil- 
removing detergents (nonionic), in coatings formula- 
tions, and in cosmetic creams and shampoos. They 
are stated to be biodegradable and without toxic 
hazard. They also have elastomer and cross-linking 
applications from adhesives, caulks and sealants, 
to foams and mechanical goods. As isocyanate pre- 
cursors, aminimides can be prepared in a large num- 
ber of structural variations. Bis-aminimides are es- 
pecially valuable for producing stable, single-package 
prepolymer compositions for in situ generation of 
isocyanates in polyurethane applications. 

para-aminoacetanilide (4'-aminoacetanilide; N-acetyl- 
para-phenylenediamine) NH2QH4NHCOCH3. 


Properties: Colorless or reddish crystals; soluble in 
alcohol and ether, slightly soluble in water. M.p. 
162°C; b.p. 267°C. Combustible. 

Derivation: Acetylation of para-phenylenediamine. 

Containers: Drums. 

Hazard: Probably moderately toxic by ingestion. 

Uses: Intermediates; azo dyes. 

aminoacetic acid. See glycine. 

aminoacetophenetidide hydrochloride. See phenocoll 
hydrochloride. 

amino acid. An organic acid containing both a basic 
amino group (NH 2 ) and an acidic carboxyl group 
(COOH); thus they are amphoteric and exist in 
aqueous solution as dipolar ions. The 25 amino acids 
that have been established as protein constituents 
are alpha-amino acids (i.e., the — NH 2 group is at- 
tached to the carbon atom next to the —COOH 
group). Many other amino acids occur in the free 
state in plant or animal tissue. 22 amino acids with 
structures identical with those that exist today have 
been identified in pre-Cambrian sedimentary rock, 
indicating an age of at least 3 million years. 

Amino acids can be obtained by hydrolysis of a 
protein; or they can be synthesized in various ways, 
especially by fermentation of glucose. An essential 
amino acid is one which cannot be synthesized by 
the body and is necessary for survival, namely, iso- 
leucine, phenylalanine, leucine, lysine, methionine, 
threonine, tryptophan, and valine. Non-essential 
amino acids (alanine, glycine, and about a dozen 
others) can be synthesized by the body in adequate 
quantities. Arginine and histidine are essential dur- 
ing periods of intensive growth. 

All the essential and most of the non-essential 
amino acids have one or more asymmetric carbon 
atoms and are optically active. 

Research in molecular biology has established the 
fact that heredity characteristics are to a large ex- 
tent determined by the sequence of amino acids in 
the genes, which is programmed by deoxyribonucleic 
acid. This substance is composed of four amino acids, 
and is itself a protein. (See genetic code, deoxy- 
ribonucleic acid, chromatin, protein.) 

Note: Use of amino acids as fortification additives 
to foods restricted by FDA to foods containing 
proteins. 

amino acid oxidase. See amino oxidase. 

5-aminoacridine. See 9-aminoacridine. 

9-aminoacridine (5-aminoacridine) C13H10N2. 

Properties: Sulfur-yellow crystals; m.p. 241 °C; mod- 
erately strong base. Freely soluble in alcohol. 

Use: Medicine (also as hydrochloride). 

aminoamylene glycol. See 2-amino-2-ethyl-l,3-propane- 
diol. 

5-amino-2-aniliobenzenesulfonic acid. See 4-amino- 
diphenylamine-2-sulfonic acid. 

ortho-aminoanisole. See ortho-anisidine. 

para-aminoanisole. See para-anisidine. 

aminoanthraquinone C6H4(CO)2C6H3NH2 (tricyclic) (a) 
1-amino; (b) 2-amino. 

Properties: (a) Red, iridescent needles, (b) Red or 
orange-brown needles. Soluble in alcohol, chloro- 
form, benzene, and acetone; insoluble in water. M.p. 
(a) 252°C; (b) 302° C; b.p. sublime (both a and b). 
Derivation: By reduction of nitroanthraquinones, or 
by the substitution of the amino radical direct for 
the sulfonic acid. 



41 


2-AMINO-I-BUTANOL 


Hazard: May be toxic. 

Use: Dye intermediates. 

4-aminoantipyrine (4-amino-l,5-dimethyl-2-phenyl-3- 
pyrazolone; 1 ,5-dimethyl-2-phenyl-4-aminopyrazo- 
ione) C11H13N3O. 

Properties: M.p. 107-109°C. 

Uses: Medicine; analytical reagent. 

para-aminoazobenzene (aniline yellow; phenylazoani- 
line) C 6 H 5 NNC 6 H 4 NH 2 . 

Properties: Yellow to tan crystals. Soluble in alcohol 
and ether; slightly soluble in water. M.p. 126-128°C; 
b.p. above 360°C. 

Derivation: (a) Heating diazoaminobenzene with 
aniline hydrochloride as catalyst, (b) Diazotization 
of a solution of aniline and aniline hydrochloride 
with hydrochloric acid and sodium nitrite. 

Uses: Dyes (chrysoidine, induline, solid yellow and 
acid yellow); insecticide. 

4-aminoazobenzene-3,4'-disulfonic acid (Acid Yellow 9) 
C 6 H 4 (S 03 H)NNC 6 H 3 NH 2 (S 03 H). Bright, violet nee- 
dles. Used for synthesizing dyes; for dyeing wool, 
para-aminoazobenzene hydrochloride (aminoazoben- 
zene salt) C 6 H 5 NNC 6 H 4 NH 2 • HCl. 

Properties: Steel-blue crystals. Soluble in alcohol; 
slightly soluble in water. 

Derivation: By passing dry hydrogen chloride gas into 
a solution of aminoazobenzene. 

Uses: Dyes; coloring lacquers; intermediate. 

aminoazobenzenemonosulfonic acid 
NH2C6H4NNC6H4SO3H. 

Properties: Yellowish-white, microscopic needles. 
Barely soluble in water; almost insoluble in alcohol, 
ether and chloroform. 

Derivation: By sulfonating aminoazobenzene. 

Use: Dyestuff manufacture. 

ortho-aminoazotoluene (Solvent Yellow 3; 2-amino-5- 
azotoluene; toluazotoluidine) 
CH3C6H4N2C6H3NH2CH3. 

Properties: Reddish-brown to yellow crystals; soluble 
in alcohol, ether, oils, and fats; slightly soluble in 
water, m.p. 100-1 17°C. 

Derivation: From ortho-toluidine by treatment with 
nitrite and hydrochloric acid. 

Uses: Dyes; medicine. 

6-para-(para-aminobcnzamido)bcnzamido-l-naphthoI- 

3-su1fonic acid 

H;NC6H4CONHC6H4CONHC,oH5(OH)(SO,H). 

Gray paste containing approx. 359^ solids. Used as 
an intermediate. 

aminobenzcne. See aniline. 

para-aminobcnzcncarsonic acid. See arsanilic acid. 

2-amino-para-benzencdisulfonic acid (aniline-2, 5-disul- 
fonic acid) aH,N’H;(SO.H):' 4H:0. 

Properties: Crystals; very soluble in water and alcohol. 
Derivation: Boiling sodium salt of 4-chIoro-3-nitro- 
ben/enc sulfonate with sodium sulfite, resulting in 
formation of sodium 2-nitrobenzcne disulfonate, 
which is reduced with iron and acetic acid to aniline- 
2.5-disulfonic acid. 

Uses: Intermediate. 

4-aniino-meta-bcn7cncdisulfonic acid (aniline-2.4-disul- 
fonic acid) C.H.NH;(SO;H); • 2H;0. 

Properties: Needles decomposing when heated over 
I20'C; very soluble in water and alcohol. 


Derivation: By heating sulfanilic acid with fuming 
sulfuric acid at 170-180°C. 

Use: Dye intermediate. 

meta-aminobenzenesulfonic acid. See metanilic acid. 

para-aminobenzenesulfonic acid. See sulfanilic acid. 

meta-aminobenzoic acid C 6 H 4 NH 2 CO 2 H. Yellowish or 
reddish crystals; sublimes easily’; sweet taste. Slightly 
soluble in water, alcohol, and ether; m.p. 173°C to 
174°C. 

Use: Dye intermediate. 

ortho-aminobenzoic acid. See anthranilic acid. 

para-aminobenzoic acid (PABA) NH 2 C 6 H 4 CO 2 H. Re- 
quired by many organisms as a vitamin for growth; 
active in neutralizing the antibacteriostatic effect of 
some sulfonamide drugs. 


COOH 



NH, 

Properties: Light buff odorless crystals; white when 
pure; discolors on exposure to light and air; m.p. 
I86-187°C. Sparingly soluble in cold water; soluble 
in hot water, solutions of alkali hydroxides or car- 
bonates. Unstable to ferric salts and oxidizing agents. 
Derivation: Reduction of para-nitrobenzoic acid. 
Commercially available as the calcium, potassium, 
and sodium salts. 

Food source: Widely distributed, especially in yeast. 
Grades: Technical; N.F. 

Containers: Bottles; drums. 

Uses: Dye intermediate; pharmaceuticals; nutrition; 
UV absorber in suntan lotions. 

2-aminobenzothiazole C6H4NC(NH;)S (bicyclic). Used 
for chemical intermediates; photographic chemicals. 

meta-aminobcnzotrifluoride CF3Cf,H4NH2. 

Properties: Colorless to oily yellow liquid. 

Grade: Technical (889c min); purified (989c min). 

Use: Pharmaceutical intermediate. 

ortho-aminobenzoylformic anhydride. See isatin. 

N-{para-aminobcnzoyl)glycinc. See para-aminohippuric 
acid. 

ortho-aminobiphcnyl (ortho-phcnylaniline; ortho-bi- 
phcnylaminc) C6H5C(,H4NH2. 

Properties: Colorless or purplish crystals: m.p. 49.3°C; 
b.p. 299°C; insoluble in water. 

Derivation: Reduction of ortho-nitrobiphcnyl. 
Containers: Drums; tank cars. 

Hazard: May be toxic. 

Uses: Intermediate for organic synthesis (carbazole); 
resins; synthetic rubbers. 

1- aminobutanc. Sec n-butylaminc. 

2- aminobutanc. Sec scc-butylaminc. 

2-amino-I-butanol CH.CH;CHNH:CH:OH. 

Properties: Colorless liquid; sp. gr. 0.944 at 20'20'^C; 
m.p. -2°C; b.p. 17S°C; (10 mm) 79-S0°C; flash 
point i64'^F; wt 7.85 lb;gal (20°C); pH (0.1 M 
aqueous solution) 11.11; refractive index 1.453 at 
20°C. Completely miscible in water at 20°C: soluble 
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in alcohols; corrosive to copper, brass, aluminum. 
Combustible. Low toxicity. 

Containers: 1-gal cans; 5- and 55-gal drums. 

Uses: Emulsifying agent (in soap form) for oils, fats, 
and waxes; absorbent for acidic gases; chemical 
synthesis. 

aminobutyric acid. CH 3 CH 2 CH(NH 2 )COOH. A rare 
amino acid, having three major modifications; op- 
tically active; soluble in water. 

alpha-aminocaproic acid. See norleucine. 
aminocaproic lactam. See caprolactam, 
aminochlorobenzene. See chloroaniline. 

2-amino-4-chlorophenol (para-chloro-ortho-aminophe- 
nol) C6H3OHNH2CI. 

Properties: Light brown crystals; m.p. 138°C (dec.). 
Derivation: Reduction of para-chloro-ortho-nitrophe- 
nol. 

Use: Intermediate. 

2-amino-4-chlorofoIuene [5-chloro-2-methylaniline 
(NH2 = 1); 4-chloro-ortho-toluidine (CH3 — 1)] 
CINH2C6H3CH3. Off-white solid or light brown oil 
which tends to darken on storage; m.p. 20-22° C. 

Use: Intermediate. 

2-amino-5-chlorotoluene CINH 2 C 6 H 3 CH 3 . Crystalline 
solid; m.p. 26-27° C; sparingly soluble in water; 
soluble in dilute acids. Used as an intermediate. 

2-amino-6-chlorotoIuene [6-chloro-ortho-toluidine 
(CH 3 = 1); 3-chloro-2-methylaniline (NH 2 = 1)] 
CINH 2 C 6 H 3 CH 3 . Liquid; m.p. 0-2° C. 

Use; Intermediate. 

4-amino-2-chIorotoluene [2-chloro-para-toluidine 
(CHs = 1); 3-chloro-4-methylaniline (NH 2 = I)] 
ClNHiCtHjCHj. Liquid; m.p. 2t-24°C. 

Use: Intermediate. 

4- amino-2-chIorotoluene-S-sulfonic acid (Brilliant Ton- 
ing Red Amine; Permanent Red 2B Amine) 
CINH2CH3C6H2SO3H. 

Properties: White to buff powder; essentially insoluble 
as free acid; soluble as sodium or ammonium salt. 
Grades: 98.5% min purity. 

Containers: Fiber drums. 

Uses: Intermediate for azo pigments. 

5- amino-2-chIorotoluene-4-sulfonic acid (Lake Red C 
Amine). CINH2CH3C6H2SO3H. 

Properties; White to pink powder; essentially insolu- 
ble as free acid; soluble as sodium or ammonium salt. 
Grades: 98.5% min purity. 

Containers: Fiber drums. 

Uses: Intermediate for azo pigments. 

meta-amino-para-cresol methyl ether. See 5-methyl- 
ortho-anisidine. 

aminocyclohexane. See cyclohexylamine. 

L-amino-dehydrogenase. See amino oxidase. 

3-amino-2,5-dichlorobenzoic acid. See amiben. 

para-aminodiethylaniline (N,N-diethyI-para-phenylene- 
diamine; diethylaminoaniline) (C 2 H 5 ) 2 NC 6 H 4 NH 2 . 
Properties; Liquid; b.p. 260-2° C; insoluble in water, 
soluble in alcohol and ether. 

Derivation: Treatment of diethylaniline with nitrous 
acid and subsequent reduction. 

Hazard; Probably toxic. See aniline. 

Uses; Dye intermediate; source of diazonium com- 
pounds in diazo copying process. 


para-aminodiefhylaniline hydrochloride C 10 H 16 N 2 • HCl. 
Properties; Colorless needles; soluble in water, alco- 
hol; insoluble in ether. 

Hazard: Probably toxic. See aniline. 

Use; Color photography. 

2'amino-4,6-dihydroxypferidine. See xanthopterin. 

para-aminodimethylaniline (dimethylaminoaniline; di- 
methyl-para-phenylenediamine) (CH3)2NC6H4NH2. 
Properties; Colorless, asbestos-Uke, needles; stable in 
air when pure. If impure, the crystals liquefy. Soluble 
in water, alcohol and benzene. M.p. 41°C; b.p. 257°C. 
Derivation; By reduction of para-nitrosodimethylani- 
line with zinc dust and hydrochloric acid. 

Method of purification: Recrystallization from mix- 
ture of benzene and ligroin. 

Hazard: Toxic by ingestion or inhalation of vapor; 
irritant to skin and eyes. 

Uses: Base for production of methylene blue; photo- 
developer; reagent for detection of hydrogen sulfide; 
reagent for cellulose; organic synthesis; reagent for 
certain bacteria. 

amlnodimethylhenzene. See xylidine. 
l-amino-2,3-dimcthylbenzene. See 2,3-xylidine. 
l-amino-2,4-dimefhylbenzene. See 2,4-xylidine. 
l-amino-2,5-dimethylbenzene. See 2,5-xylidine. 

1- amino-2,6-dimethyIbenzene. See 2,6-xylidine. 

4-amino-l,S-dimefhyI-2-phenyI-3'PyrazoIone. See 4- 
aminoantipyrine. 

2- amino-4,6-dimelhylpyridine (CH 3 ) 2 C 5 H 2 NNH 2 . 
Properties: Solid; m.p. 65.2-68. 5°C; b.p. 235°C. 

Water-soluble. 

Derivation; Prepared from 2-aminopyridine. 

Use; Organic intermediate. 

2-amino-4,6-dinitrophenol. See picramic acid. 

para-aminodiphenyl. C 6 H 5 C 6 H 4 NH 2 . 

Properties: Colorless crystals. M.p. 53°C; b.p. 302°C. 
Hazard: Toxic by ingestion, inhalation, skin absorp- 
tion. A carcinogenic agent. 

Uses: Organic research. 

para-aminodiphenylamine (N-phenyl-para-phenylenedi- 
amine) NH 2 C 6 N 4 NHC 6 H 5 . 

Properties: Purple powder; m.p. 75 °C; insoluble in 
water; soluble in alcohol and acetone. 

Derivation: Reduction of the coupling product of 
diazotized sulfanilic acid and diphenylamine. 

Uses: Dye intermediate; pharmaceuticals; photo- 
graphic chemicals. 

4-aminodiphenyIamine-2-suIfonic acid (5-amino-2-ani- 
linobenzenesulfonic acid) C 6 H 5 NHC 6 H 3 NH 2 SO 3 H. 
Properties: Needle-like crystals. Barely soluble in 
water. 

Derivation: From para-nitrodiphenylamine-ortho- 
sulfonic acid by reduction with iron and hydro- 
chloric acid. 

Use: Synthesis of dyestuffs, 
aminodithioformic acid. See dithiocarbamic acid, 
aminoethane. See ethylamine. 

2-aminoethanesulfonic acid. See taurine. 

2-aminoethanethiol (cysteamine; mercaptamine; thio- 
ethanolamine) HSCH 2 CH 2 NH 2 . 

Properties: Crystals with unpleasant odor; oxidizes 
on contact with air; m.p. 97 °C; soluble in water. 
Combustible. 
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Uses: Medicine (believed to offer protection against 
radiation). 

1- aminoethanol. See aldehyde ammonia. 

2- aminoethanol. See ethanolamine. 

2-{2-aminoethoxy)efhanol (“Diglycolamine”; DGA). 
NH 2 CH 2 CH 2 OCH 2 CH 2 OH. 

Properties: Colorless, slightly viscous liquid with 3 
mild amine odor. Miscible with water and alcohols: 
b.p. 221 °C; sp. gr. (20/20°C) 1.0572; flash point 
260°F; f.p. -12.5°C. Combustible. 

Hazard: Strong irritant to tissue. 

Uses: Removal of acid components from gases, es^ 
pecially CO 2 and H 2 S from natural gas; intermediate. 
Shipping regulations: (Air) Corrosive label. 

aminoethylethanolamine. See hydroxj'ethyl-ethylenedi' 
amine. 

4-aminoethylglyoxah‘ne. See histamine. 

alpha-(l-aminoefhyl)-meta-hydroxybenzyl alcohol bi' 
■VaTlTate. See metaramino^ bitartrale. 

4-(2-aminoethyl)imidazole. See histamine. 

beta-aminoethylisothiourea dihydrobromide (2-(2-ami^ 
noethyl)-2-thiopseudourea dihydrobromide; AET) 
C3H9N3S*2HBr. 

Properties: Crystals; hygroscopic; m.p. 194-195°C. 
Derivation: Thiourea is refluxed with 2-bromoethyl' 
amine hydrobromide in isopropanol. 

Use: Enzyme activator; free radical detoxifier (be- 
lieved to offer protection against radiation). 

para-beta-aminoethylphenol. See tyramine. 
N-aminoethylpiperazine 

H 2 NC 2 H 4 NCH 2 CH;NHCH;C H 2 . High boiling tri- 

amine combining a primary, secondary and tertiary 
amine in one molecule. 

Properties; Liquid; sp. gr. 0.9837; b.p. 222.0°C; flash 
point 200°F; freezing point 17.6°. Soluble in water. 
Combustible. 

Containers: 55-gal drums; tank cars. 

Hazard: Strong irritant to tissue. 

Uses: Epoxy curing agent; intermediate for phar- 
maceuticals; anthelmintics, surface-active agents, 
synthetic fibers. 

Shipping regulations: (Air) Corrosive label. 

2- amino-2-ethyi-l,3-propanediol (AEPD; aminoamy- 
lene glycol) CH 20 HC(C 2 H 5 )NH 2 CH 20 H. 

Uses: Emulsifying agent (in soap form) for oils, fats, 
and waxes; absorbent for acidic gases; chemical syn- 
thesis; paints and other coatings. 

3- {2-aminoelhyl)pyrazoIe dihydrochloride. See betazole 
hydrochloride. 

2-aminoethylsuIfuric acid NH 2 CH:CH 20 S 03 H. 
Properties;' White, noncorrosive crystalline powder; 
m.p. 274-280°C; sinters at 274°C and darkens with- 
out complete melting at 280°C; sp. gr. 1.782; bulk 
density 1.007 g/cc. Soluble in water; insoluble in 
most organic solvents; pH of 19c aqueous solution 
4.0 (20°C), 59o aqueous solution 3.3 (39°C). 

Use; Organic synthesis of ethylcnciminc and various 
other compounds; amination of cotton. 

2-(2-aminocthyl)-2-thiopscudourca dihydrobromide. See 
beta-aminocthyiisothiourca dihydrobromide. 


3- amino-alpha-ethyi-2,4,6-triiodohydrocinnamic acid. 
See iopanoic acid. 

4- aminofolic acid. See aminopterin. 
aminoform. See hexamethylenetetramine. 

amino-G acid. See 2-naphthylamine-6,8-disulfonic acid, 
alpha-aminoglutaric acid. See glutamic acid. 
amino-4-guanidovaleric acid. See arginine. 

aminohexamelhyleneimine. 

NH 2 NCH 2 CH 2 CH 2 CH 2 CH 2 CH 2 . 

1 I 

Properties: Liquid; b.p. 170°C; soluble in water and 
most organic solvents. Combustible. 

Uses: Intermediate for dyes, pharmaceuticals and 
photographic chemicals. 

2-aminohe.\anoic acid. See norleucine. 

6-aminohexanoic acid. See aminocaproic acid. 

para-amiaohippuric acid (N-(para-amiaQheazQvl)e,lv- 
cine; PAHA] NH 2 C 2 H 4 CONHCH 2 COOH. 

Properties; White, ciystalline powder. Discolors on 
exposure to light. Slightly soluble in water, alcohol, 
and most organic solvents. Very soluble in dilute 
hydrochloric acid and alkalies. Forms a water- 
soluble sodium salt. M.p. 197-199°C. 

Grade: U.S.P. 

Uses: Medical diagnostic reagent; intermediate, 
aminohydroxybenzoic acids. See aminosalicylic acids. 
alpha-amino-beta-hydroxybut)Tic acid. See threonine. 

2- amino-2-hydroxymefhyl-l ,3-propanediol. Sec tris(hy- 
droxymethyl)aminomethane. 

alpha-amino-beta-hydroxypropionic acid. See serine. 

alpha-amino-beta-imidazolepropionic acid. See histi- 
dine. 

alpha-aminoisocaproic acid. See leucine, 
alpha-aminoisovaleric acid. See valine. 
amino-J acid. See 2-naphthylamine-5,7-disulfonic acid, 
aminomercuric chloride. See mercury, ammoniated. 
aminomethane. See methylamine. 

3- amino-4-methoxybenzanilide 
CH 30 C,,H,(NH:)C 0 NHC 6 Hj. Gray powder. 

Hazard; May be to.xic. 

Uses: Dyes, pharmaceuticals and other organic 
chemicals. 

l-amino-2-methoxy-5-methylbenzcne. See 5-methyI- 
orthoanisidine. 

meta-(4-amino-3-mcthoxyphenylazo) benzcnesulfonic 
acid H 2 NaHj( 0 CH,)NNaH 4 S 03 H. 

Properties; Maroon paste containing approximately 
389c solids. 

Use; Intermediate. 

para-aminomethylbcnzcnesulfonamide hydrochloride. 
See mafenide hydrochloride. 

/-alpha-(aminomethyl)-3,4-dihydroxybenzyl alcohol. See 
la\’artercnol. 

4- amino-4'-methyldiphenylamine-2-sulfonic acid 
(aminotoluidinobcnzcncsulfonic acid) 
CH,CtH4XHCfH,NH:S03H. 
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Properties; Light to dark gray paste with character- 
istic odor. 

Use: Intermediate. 

4-amino-IO-methylfolic acid. See methotrexate. 
4-amino-2-methyI-l-naphthol. See “Synkamin.” 

2-amino-3-methyIpentanoic acid. See isoleucine. 

2-amino-2-methyl-lr3-propanediol (AMPD; aminobu- 
tylene glycol; butanediolamine) 
CH20CH(CH3)NH2CH20H. Corrosive to copper, 
brass, aluminum. 

Uses: Emulsifying agent (in soap form) for oils, fats, 
and waxes; absorbent for acidic gases; chemical syn- 
thesis; cosmetics. 

2-amino-2-methyl-l-propanol (isobutanolamine; AMP) 

CH3C(CH3)NH2CH20H. 

Uses: Emulsifying agent (in soap form) for oils, fats, 
and waxes; absorbent for acidic gases; chemical 
synthesis. 

2-amino-3-methylpyridine (2-amino-3-picoline) 
N:C(NH2)C(CH3):CHCH:C H. 

Properties: Liquid. B.p. 221 °C; freezing point 29.5- 
33.3°C; soluble in water. 

Derivation:, From 2-aminopyridine. 

Hazard: May be toxic. See 2-aminopyridine. 

Use; Intermediate. 

2-amlno-4-methylpyridlne (2-amino-4-picoline) 

N; C(NH2)CH : C(CH3)CH : CH. 

Properties: Crystals; b.p. 230.9°C; 115-117°C (11 
mm); melting point 96-99.0°C. Sublimes on slow 
heating; soluble in water, lower alcohols. 

Derivation; Prepared from 2-aminopyridine. 

Hazard; May be toxic. See 2-aminopyridine. 

Use; Intermediate; medicine. 

2-amino-5-methylpyridine (2-amino-5-picoline) 

N : C(NH2)CH : CHCfCHj) :CH . 

Properties: Crystals. B.p. 227.1 °C; melting point 
76.6°C; soluble in water. 

Derivation; Prepared from 2-aminopyridine. 

Hazard: May be toxic. See 2-aminopyridine. 

Uses; Intermediate. 

2-amino-6-methylpyridine (2-amino-6-picoline) 
N:C(NH2)CH:CHCH:C (CH3). 

Properties: Crystals. B.p. 214.4° C; melting point 
43.7°C; soluble in water. 

Derivation: Prepared from 2-aminopyridine. 

Hazard: May be toxic. See 2-aminopyridine. 

"Use: Intermediate. 

2- amino-4-(methylthio)butyric acid. See methionine, 
alpha-amino-beta-methylvalerlc acid. See isoleucine, 
alpha-amino-gamma-methylvaleric acid. See leucine. 

3- amino-l,5-naphthalenedisulfonic acid. See 
2-naphthylamine-4,8-disulfonic acid. 

6- amino-13-naphthalenedisulfonic acid. See . 
2-naphthylamine-5,7-disulfonic acid. 

7- amino-l,3-naphthalenedisulfonic acid. See 
2-naphthylamine-6,8-disulfonic acid. 

1- aminonaphthalene-4-sulfonic acid. See naphthionic 
acid. 

2- amino-l-naphthalenesuIfonic acid. See 
2-naphthylamine-l-sulfonic acid. 


4-amino-l-naphthalenesulfonic acid. See naphthionic 
acid. 


5-amino-I-naphthalenesulfonic acid. See 
l-naphthyIamine-5-sulfonic acid. 


5- amlno-2-naphfhaienesulfonic 
amine-6-sulfonic acid. 

6- amino-2-naphfhalenesulfonic 
amine-6-sulfonic acid. 

8-amino-I-naphlhalenesulfonic 
amine-8-sulfonic acid. 

8-amino-2-naphfhaIenesulfonlc 
amine-7-sulfonic acid. 


acid. 

See 

acid. 

See 

acid. 

See 

acid. 

See 


1-naphthyl- 


2-naphthyl- 


1-naphthyl- 


1-naphthyl- 


8-amino-l,3,6-naphfhaIenefrisulfonic acid. See 1-naph- 
thylamine-3,6,8-trisulfonic acid. 

l-amino-8-naphfhoI-2,4-disulfonic acid. See 8-amino- 
l-naphthol-5,7-disulfonic acid. 

l-amino-8-naphthol-3,5-disulfonlc acid. (B acid; 8- 
amino-I -naphthol-4,6-disulfonic acid) 
C,oH4NH20H(S03H)2. 

Derivation: By sulfonating l-amino-8-naphthol-3- 
sulfonic acid. 

Use; Dye intermediate. 


l-amino-8-naphthoI-3,6-disuIfonic acid (H acid; 8- 
amino- 1 -naphthol-3 ,6-disulfonic acid) 
C,oH4NH20H(S03H)2. 

Properties; Gray powder. Soluble in water, alcohol 
and ether. 

Derivation; From alpha-naphthylamine trisulfonic 
acid by soda fusion. 

Use: Dye intermediate. 

1- amino-8-naphthoI-4,6-disulfonic acid (K acid; 8- 
amino-1 -naphthol-3 ,5-disulfonic acid) 
C,oH4NH20H(S03H)2. 

Derivation: By soda fusion of a naphthylamine tri- 
sulfonic acid. 

Use: Dye intermediate. 

2- amino-8-naphthoI-3,6-disulfonic acid (2R acid; RR 
acid; 7-amino-I-naphthol-3,6-disulfonic acid) 
C,oH4NH20H(S03H)2. 

Derivation: By soda fusion of a naphthylamine tri- 
sulfonic acid. 

Use: Dye intermediate. 


7- amino-l-naphthoI-3,6-disuIfonic acid. See 2-amino- 

8-naphthol-3,6-disuifonic acid. 

8- amino-l-naphfhoI-3,5-disulfonic acid. See 1-amino- 
8-naphthol-4,6-disulfonic acid. 

8-amino-l-naphthol-3,6-disulfonic acid. See 1-amino- 
8-naphthol-3,6-disuifonic acid. 

8-amino-l-naphthol-4,6-disulfonic acid. See 1-amino- 
8-naphthoI-3,5-disulfonic acid. 


8-amino-l-naphthoI-5,7-disulfonic acid. Chicago acid; 
SS acid, l-amino-8-naphthol-2,4-disulfonic acid) 
C,oH4NH20H(S03H)2. 

Properties: Gray paste; white when pure. Soluble in 
water and sodium hydroxide solution. 

Derivation: Fusion of l,8-naphthosuItam-2,4-disul- 
fonic acid with caustic potash. 

Uses: Dye intermediate. 


l-amino-2-naphthol-4-sulfonic acid (1,2,4 acid) 
C,oH5NH20HS03H. 

Properties: Pinkish-white to gray needles. Soluble in 
hot water; almost insoluble in cold water. 

Derivation: Beta-naphthol is changed to the 1-nitroso- 
beta-naphthol which is treated with sodium bisulfite. 
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4-AMINO-I-PHENOL-2,6-DISULFONIC ACID 


Upon acidification the free sulfurous acid effects 
simultaneous reduction and sulfonation. 

Uses: Aniline dyes. 

l-amino-2-naphthol-6-sulfonic acid 

CioHsNHaOHSOjH. 

Properties: Needles or prisms. Slightly soluble in hot 
water, alcohol; insoluble in ether. 

Derivation: By reducing 1,2,6-nitrosonaphtholsulfonic 
acid. 

Uses: Dye intermediate and chemical intermediate. 

l-amino-5-naphthol-7-sulfonic acid (M acid; 5-amino- 
l-naphthol-3-sulfonic acid) C10H3NH2OHSO3H. 
Properties: Gray needles. Slightly soluble in cold 
water; soluble in hot water and alcohol. 

Use: Dye intermediate. 

l-amino-8-naphthol-4-sulfonic acid (S acid; 8-amino-I- 
naphthol-5-sulfonic acid) 

Properties: Gray needles; white when pure. Slightly 
soluble in water; insoluble in alcohol and ether. 
Dewatiom Fasion of \-Tiap'n\Viy\aTrime-4,S-dis'ii\fomc, 
acid with caustic soda. 

Use: Dye intermediate. 

1- amino-8-naphthol-5-sulfonic acid 

CioHsNHjOHSOjH. 

Properties: Small needles; slightly soluble in water. 
Derivation: Fusion of l-naphthylamine-5,8-disulfonic 
acid with caustic soda. 

Use: Dye intermediate. 

2- amino-l-naphthol-4-sulfonic acid 

CioHjNHaOHSOaH. 

Properties: White needles; insoluble in water, alcohol, 
ether, benzene. 

Derivation: By heating 2-nitroso-l-naphthol with so- 
dium sulfite. 

Use: Dye intermediate. 

2-amino-3-naphthol-6-sulfonic acid (R acid) 

CioHjNH^OHSOjH. 

Properties: Needles; slightly soluble m water. 
Derivation: Fusion of 2-naphthyIamine-3,6-disulfonic 
acid with caustic soda. 

Uses: Dyes. 

2-amino-5-naphthol-7-sulfonic acid (J acid; 6-amino-l- 
naphthol-3-sulfonic acid) C10H5NH2OHSO3H. 
Properties: Gray needles, white when pure. Soluble 
in hot water; sparingly soluble in cold water. 
Derivation: Fusion of beta-naphthyIamine-5,7-disul' 


fonic acid with caustic. 
Hazard: May be toxic. 

Use: Dyes. 




2-amino-8-naphthol-6-sulfonic 
naphthol-3-sulfonic acid. 

acid. 

Sec 

7-amino-l- 

5-amino-l-naphthol-3-sulfonic 
naphthol-7-sulfonic acid. 

acid. 

See 

l-amino-5- 

6-amino-l -naphthol-3-sulfonie 
naphthol-7-sulfonic acid. 

acid. 

Sec 

2-amino-5- 


7-amino-l-naphthol-3-sulfonic acid (gamma acid; 2- 
amino-8-naphthol-6-sulfonic acid) 
C,oH,NH;OHSO,H. 

Properties: White cr>-stals. Soluble in alcohol and 
ether; very slightly soluble in water. 

Dcrimtion: By heating caustic soda and 2-naphthyl- 
aminc-6,S-disulfonic acid in an autoclave. 

Use: Azo dye intermediate. 


8-amino-l-naphthol-5-sulfonic acid. See 1-amino-S- 
naphthol-4-sulfonic acid. 

2-amino-5-nitrothiazole C3H3N3O2S. 

Properties: Greenish yellow to orange-yellow fluffy 
powder; slightly bitter taste. Decomposes 202°C; 
very sparingly soluble in water; soluble in dilute 
acids. 

Use: Veterinary medicine. 

amino oxidase (L-amino acid oxidase; D-amino acid 
oxidase; L-amino dehydrogenase). An enzyme which 
catalyzes the deamination of alpha-amino acids by 
dehydrogenation to keto acids and ammonia. Two 
types are recognized, acting on the D- and L-amino 
acids. Recent emphasis has been on characteriza- 
tion of the D-amino oxidase, which is known to con- 
tain the flavin isoalloxazine as coenzyme. Both types 
are found in animal tissue, especially in liver and 
kidney, as well as in snake venom and certain 
bacteria. 

See. g\iav.w,e. 

1- aminopentane. See n-amylamine. 

2- aminophenelole. See ortho-phenetidinc. 
4-aminopheneto!e. See para-phenetidine. 

meta-aminophenol(meta-hydroxyaniline)C 6 H 4 NH;OH. 
Properties: White crj'stals; m.p. 122°C; soluble in 
water, alcohol, and ether. 

Derivation: Fusion of meta-sulfanilic acid with caustic 
soda and subsequent extraction of the melt with ether. 
Hazard: Moderately toxic; an allergen and skin ir- 
ritant. 

Uses: Dye intermediate: intermediate for para-amino- 
salicylic acid. 

ortho-aminophcnol (ortho-hydro.xyaniline) 

C6H4NH2OH. 

Properties: White ciy'stals; turn brown with age; m.p. 
172-173°C; sublimes on further heating. Soluble in 
cold water, alcohol, benzene; freely soluble in ether. 
Derivation: By reduction of ortho-nitrophcnol mixed 
with aqueous ammonia by means of a stream of 
hydrogen sulfide. Also available as the hydrochloride. 
Grades: Technical; 999c min. 

Containers: Fiber cans and drums. 

Hazard: Moderately toxic by ingestion. 

Uses: Dyeing furs and hair; dye intermediate for 
azo and sulfur dyes; pharmaceuticals. 

para-aminophenol (para-hydroxyaniline) C^HjNH:©!!. 
Properties: White or reddish yellow crystals; turn 
violet on exposure to light: m.p. 184°C, with de- 
composition; soluble in water and alcohol. 

Derivation; (a) By reduction of para-nitrophenol with 
iron filings and hydrochloric acid, (b) By electrolytic 
reduction of nitrobenzene in concentrated sulfuric 
acid and treatment with an alkali to free the base. 
Also available as the hydrochloride. 

Grades; Technical; photographic. 

Containers: Glass bottles; fiber drums. 

Hazard: Moderately toxic by ingestion. 

Uses; Dyeing textiles, hair, furs, feathers; photo- 
graphic developer; pharmaceuticals; antioxidants, 
oil additives. 

4-amino-l-phcnol-2,6-disulfonic acid 

C,H;OHNH:(SOjH);. 

Properties; Fine needles. Soluble in water; slightly 
soluble in alcohol; insoluble in ether. 
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DcrivEtioni Action of sulfur dioxide on paru* 
nitrophenol. 

Uses: Dyes. 

2-amino-l-phenol-4-sulfonic acid (ortho-aminophenol- 
para-sulfonic acid) C 6 H 30 H 1 ^H 2 S 03 H. 

Properties: Brown crystals. Fairly soluble in hot 
water; very soluble in alkaline solution. No melting 
point. Decomposes on heating. 

Derivation: (a) Sulfonation and nitration of chloro- 
benzene followed by hydrolysis to phenol with 
caustic soda with subsequent reduction by sodium 
sulfide, (b) Sulfonation of ortho-aminophenol. (c) 
Sulfonation of phenol followed by nitration and 
reduction. 

Containers: 100-lb kegs; 250-lb wooden barrels. 

Use: Intermediate for dyes. 

ortho-aminophenol-para-sulfonic acid. See 2-amino-l- 
phenol-4-sulfonic acid. 

6-{D-alpha-aminophenylacetamido)penicillanic acid. 
See ampicillin. 

para-aminophenylarsonic acid. See arsanilic acid. 

1- aniino-2-phenylethane. See beta-phenylethylamine. 
ortho-aminophenylglyoxalic lactim. See isatin. 

para-aminophenylmercaptoacetic acid 
NH2C6H4SCH2CO2H. 

Properties: M.p. 186-187°C; insoluble in water, alco- 
hol, benzene, chloroform; soluble in aqueous acid or 
alkali solutions. 

Uses: Synthetic intermediate for dyes and pharma- 
ceuticals. 

2- (para-aminophenyl)-6-methylbenzothiazoIe. See de- 
hydrothio-para-toluidine. 

meta-aminophenyl methyl carbinol 
NH2C6H4CH(0H)CH3. 

Properties: SoUd; sp. gr. 1.12; b.p. 217.3°C (100 
min); melting point 66.4° C; soluble in water; flash 
point 315°F; combustible. 

Uses: Carrier for dyeing synthetic fibers; intermedi- 
ate for perfume chemicals and pharmaceuticals. 

l-<meta-aminophenyl)-3-methyI-5-pyrazolone 

NH2C6H4NNC(CH3)CH2C0. 

I - — J 

Properties: Light tan paste containing approximately 
45% solids. 

Uses: Intermediate. 

alpha-amino-beta-phenylpropionic acid. See phenylala- 
nine. 

aminophylline (theophylline ethylenediamine) 
C 16 H 24 N 10 O 4 • XH 2 O. Contains 84-86% anhydrous 
theophylline; 14-15% ethylenediamine. 

Properties: White or slightly yellowish granules or 
powder with slight ammoniacal odor and a bitter 
taste. Soluble in water; insoluble in alcohol and 
ether. Deteriorates slowly on exposure to air. Solu- 
tions are alkaline to litmus. 

Grade: U.S.P. 

Containers: Bottles; 25-, 100-lb drums. 

Use: Medicine; veterinary medicine. 

aminopicolines. See aminomethylpyridines. 

aminoplast resin (amino resin). A class of thermoset- 
ting resins made by the reaction of an amine with an 
aldehyde. The only aldehyde in commercial use is 
formaldehyde, and the most important amines are 
urea and melamine. 

Uses: Molding, adhesives, laminating, textile finishes. 


permanent-press fabrics, wash-and-wear apparel fab- 
rics, protective coatings, paper manufacture; leather 
treatment, binders for fabrics, found^ sands, graph- 
ite resistors, plaster of pans fortification, foam 
structures and ion-exchange resins. 

See dimethylol urea; methylol urea; melamine resins; 
urea-formaldehyde resins. 

2-aminopropane. See isopropylamine. 

2- aminopropanoic acid. See alanine. 

3- aminopropanoic acid. See beta-alanine. 

1 - amino-2 -propanol. See isopropanolamine. 

2- amino-l -propanol (2-aminopropyl alcohol; beta- 
propanolamme) CH 3 CH(NH 2 )CH 20 H. 

Properties: Colorless to pale yellow liquid. Both / and 
d! forms are available. <7/-fonn: fishy odor; boils at 
173-176°C; freely soluble in water, alcohol, ether, 
/-form: refractive index 1.4480-1.4495 at 25 °C; dis- 
tillation range about 1 14°C at 100 mm. Combustible. 
Uses: Organic synthesis and chemical intermediate. 

3- amino-l-propanol (propanolamine) 

H 2 NCH 2 CH 2 CH 2 OH. 

Properties: Colorless liquid; m.p. 12.4°C; b.p. 184- 
186°C, 168°C (500 mm); flash point 175°F; sp. gr. 
0.9786 (30°C). Miscible with alcohol, water, acetone 
and chloroform. Combustible. 

Grade: 99% pure. 

Hazard: Moderately toxic by ingestion; moderate ir- 
ritant to tissue. 

Uses: Organic intermediate. 

2-aminopropyl alcohol. See 2-amino-l -propanol. 

4- (3-aminopropyl)morpholine. See N-aminopropylm.-.- 
pholine. 

N-aminopropvlmorpholine (4-(3-aminopropyl)morpho- 
line) CH2CH20CH2CH2NC3H(,NH2. 

Properties: Colorless liquid; sp. gr. 0.9872 (20/20°C); 
b.p. 224.5°C; flash point 220°F (O.C.). f.p.. -I5°C; 
soluble in water and alcohol. Combustible. 

Hazard: Strong irritant to tissue. 

Use: Fiber synthesis; chemical intermediate. 

Shipping regulations: (Air) Corrosive label. 

para-(2-aminopropyl) phenol. See hydroxyampheta- 
mine. 

gamma-aminopropyltriethoxysilane. 

NH2(CH2)3Si(OC2H5)3. 

Properties: Liquid; b.p. 2I7°C; sp. gr. 0.94 (25°C). 
Uses: Sizing of glass fibers for making laminates. 

gamma-aminopropyltrimethoxysilane 
NH2(CH2)3Si(OCH3)3. 100% active; water-white liq- 
uid; sp. gr. 1.01; refractive index 1.42 
Uses: Glass fabric sizing; binder; adhesion promoter. 

aminopterin (4-aminofoIic acid; aminopteroylglutamic 
acid) CiijHioNsO^ • 2 H 2 O. Differs slightly in struc- 
ture from folic acid (q.v.) and antagonizes the utili- 
zauovr of folio acid by the body; an antimetabolite. 
Properties: Occurs as clusters of yellow needles which 
are soluble in aqueous sodium hydroxide solutions. 
Hazard: Toxic by ingestion. 

Uses: Medicine; rodenticide. 

aminopteroylglutamic acid. See aminopterin. 
6-aminopurine. See adenine. 

2-aminopyridine (alpha-pyridylamine) C 5 H 4 NNH 2 . 
Properties: White leaflets or large, colorless crystals; 
freezing point 58.1 °C; b.p. 210.6°C; soluble in water, 
alcohol, benzene, ether. 
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AMMONIA, ANHYDROUS 


Hazard: Toxic by ingestion and inhalation. Toler- 
ance, 0.5 ppm in air. 

Use: Intermediate for antihistamines, and other 
pharmaceuticals. 

3- aminopj’ridine (beta-pyridylamine) C 6 H 4 NNH 2 . 
Properties: White crystals; m.p. 64° C; b.p. 250- 

252° C; soluble in water, alcohol, benzene, ether. 
Hazard: May be toxic. 

Use: Intermediate in preparation of drugs and dye- 
stuffs. 

4- aminopyridine C 5 H 4 NNH 2 . 

Properties: Crystals; m.p. 158.9°C; b.p. 273.5°C; 
soluble in water. 

Derivation: From 2-aminopyridine. 

Grade: 95% (minimum). 

Hazard: May be toxic. 

Used: Intermediate. 

amino R acid. See 2-naphthyIamine-3,6-disuIfonic acid. 

4- aminosaIicylic acid (PASA; PAS; para-aminosalicylic 
acid; 4-amino-2-hydroxybenzoic acid) 
NH2C6H3(0H)C00H. 

Properties: White or nearly white bulky powder. 
Odorless or has slight acetous odor. M.p. 150-1 5 1°C 
(decomp.). Affected by light and air. Darkened solu- 
tions should not be. used. Soluble in sodium bicar- 
bonate and phosphoric acid; somewhat soluble in 
alcohol; slightly soluble in ether or acetone; practi- 
cally insoluble in benzene and water; pH (saturated 
aqueous solution) 3.0-3. 7. Low toxicity. 

Derivation: From meta-aminophenol and potassium 
bicarbonate solution under pressure. 

Grade: U.S.P. 

Use: Medicine; industrial preservative. 

5- aminosalicylic acid (meta-aminosalicylic acid; 5- 
amino-2-hydroxybenzoicacid)NH2C6H3(OH)COOH. 

Properties: White crystals; sometimes pinkish; m.p. 
260-280°C with decomposition; soluble in hot water 
or alcohol. 

Derivation: From the corresponding nitrosalicylic acid 
by reduction. 

Uses: Dyes: intermediate. 

alpha-aminosuccinamic acid. See asparagine, 
aminosuccinic acid. See aspartic acid. 

I 1 

2- aminothiazole (2-thiazylaminc) SCHCHNCNH:- 
Properties: Light yellow crystals; m.p. 90°C; distills 

at 3 mm without decomposition. Slightly soluble in 
cold water, alcohol and ether; soluble in hot water 
and dilute mineral acids. Low toxicity. 

Derivation: Chlorination of vinyl acetate and con- 
densation with thiourea. 

Use; Intermediate in synthesis of sulfaihiazole. 
alpha-amino-bcta-fhiolpropionic acid. Sec cysteine, 
aminothiourea. Sec thiosemicarbazidc. 

aminotolucnc. Sec meta-. ortho-, or para-toluidine. See 
also benzylamine. 

6- amino-s-tria7inc-2.4-diol. Sec ammelide. 

I 1 

3- aniino-1.2,4-triazolc (amitrole) XH.NC(NH;),N'CH. 
Properties: White crystalline solid; m.p. 156-159°C; 

soluble in water, slightly soluble in alcohol. 

Hazard: Use on food crops restricted; a carcinogen. 
Uses: Herbicide and plant growth regulator. 


4-amino-3,5,6-trichloropicolinic acid (“Tordon”). 
C5NCl3(COOH)(NH2). Herbicide and defoliant, es- 
pecially for perennials, broad-leaf weeds, etc.; 
considered relatively nontoxic to animals and humans. 

3'(3-amino-2,4,6-friiodophenyl)-2-cthylpropanoic acid. 
See iopanoic acid. 

aminourea hydrochloride. See semicarbazide hydro- 
chloride. 

“Aminox.’’^^* Trademark for a low-temperature re- 
action product of diphenylamine and acetone. 
Properties: Light-tan powder; sp. gr. 1.13; m.p. 85- 
95°C; soluble in acetone, benzene, and ethylene di- 
chloride; insoluble in water and gasoline. 

Use: Antioxidant for nylon and light-colored rubber 
products. 

aminoxylene. See xylidine. 

amitrole. Generic name for 3-amino-l,2,4-triazoIe(q.v.). 

“Amizyme.”"-’ Trademark for a series of enzyme 
preparations, high in dextrinizing or starch-liquefying 
properties. Available in tablet, powdered or liquid 
form. 

Derivation: Produced by growing pure microbial cul- 
tures on select media. 

Uses: Conversion of starch; used in paper coatings, 
adhesives, and textile sizes. 

“Ammate.’'-® Trademark for ammonium sulfamate 
in various grades. 

Hazard: See ammonium sulfamate. 

Use: Non-selective herbicide. 

ammelide (6-amino-s-triazine-2,4-dioI; evanuramide) 
NC(OH)NC(OH)NC (NH;). Cry'Stalline 'solid; m.p., 

decomposes; insoluble in alcohol; slightly soluble in 
hot water. Similar to melamine and suggested for 
melamine-type (amino) resins. 

ammeline (4,6-diamino-s-triazine-2-ol; cyanurdiamidc) 
NC(OH)NC(NH;)N'C (NH:). Crystalline solid; m.p.. 

decomposes; insoluble in water and alcohol. A com- 
pound similar to melamine and used in melamine- 
type resins and in special high temperature lubricants. 

ammine. A coordination compound formed by the 
union of ammonia with a metallic substance, in such 
a way that the nitrogen atoms are linked directly to 
the metal. Sec cobaltammine and coordination com- 
pound. Note the distinction from amines, in which 
the nitrogen is attached directly to the carbon atom. 

ammonia, anhydrous. NH;. Third highest-volume chem- 
ical produced in U.S. (1975). 

Properties: Colorless gas (or liquid); sharp, intensely 
irritating odor; lighter than air; easily liquefied by 
pressure; b.p. -33.5°C freezing point -77.7°C; 
vapor pressure of liquid 8.5 atm (20°C): sp. volume 
22.7 cu ft lb (70°C); sp. gr. of liquid 0.77 at 0°C; 
0.6819 at b.p.; very soluble in water, alcohol, and 
ether. Autoignition temp. 1204°F. Combustible. 

\oie: Ammonia is the first complex molecule to be 
identified in interstellar space; it has been observed 
in galactic dust clouds in the .Milky Way. and is be- 
lieved to constitute the rings of the planet Saturn. 
Derivation: Natural gas is the basic raw material for 
most of the ammonia made in the U.S.: it can also be 
made from coal. A mixture of natural gas, air. and 
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steam is converted to CO 2 , H 2 , and Njj the CO 2 is 
absorbed and the mixture is adjusted to a composi- 
tion of 1 part nitrogen (from the air) to 3 parts hy- 
drogen. See also synthesis gas. Synthesis is earned 
out at 1000 atm or less and at temperatures up to 
700°C. A number of different catalysts have been 
used, the most effective being produced by fusion of 
iron oxide (Fe 304 ) containing aluminum oxide and 
potassium oxide as promoters, followed by reduc- 
tion of the oxide. Chemisorption of the nitrogen on 
the catalyst surface is the rate-controlling step. Am- 
monia is formed as the end-product of animal me- 
tabolism by decomposition of uric acid. 

Grades: Commercial 99.5%; refrigerant 99.97%. See 
also ammonium hydroxide. 

Containers: Steel cylinders; barges; unit trains; ocean 
tankers; special tank cars at -28° F; pressurized tank 
cars; pipelines. 

Hazard: Toxic and irritant by inhalation; tolerance, 
25 ppm in air. Inhalation of concentrated fumes may 
be fatal. Moderate fire risk; explosive limits in air 
16 to 25%. Forms explosive compounds in contact 
with silver or mercury. Safety data sheet available 
from Manufacturing Chemists Assn., Washington, 
D.C. 

Uses: Fertilizers, either as such or in form of com- 
pounds, e.g., ammonium nitrate; manufacture of 
nitric acid, hydrazine hydrate, hydrogen cyanide, 
urethane, acrylonitrile, and sodium carbonate (by 
Solvay process); refrigerant; nitriding of steel; con- 
densation catalyst; synthetic fibers; dyeing; neutral- 
izing agent in petroleum industry; latex preserva- 
tive; sulfite cooking liquors; fuel cells; rocket fuel; 
yeast nutrient; developing diazo films. 

Shipping regulations: (Rail) Green label. (Air) Non- 
flammable Compressed Gas label. Not acceptable on 
passenger planes. (For solutions consult regulations.) 
See also Haber, Fritz; synthesis gas. 

ammonia, aromatic spirits. A mixture of 10% of am- 
monia in alcohol. Strong, suffocating odor. 

Hazard: Flammable; keep tightly closed; irritating to 
mucous membranes. 

Uses: Medicine; veterinary medicine. 

ammonia-soda process. See Solvay process. 

ammoniated mercury chloride. See mercury, ammoni- 
ated. 

ammoniated ruthenium oxychloride. See ruthenium red. 

ammoniated superphosphate. Fertilizer produced by 
mixing ammonia with superphosphate in the ratio of 
5 parts to 100. 

ammonio-cupric sulfate. See copper sulfate, ammo- 
mated. 

ammonio-ferric oxalate. See ferric ammonium oxalate. 

ammonio-ferric sulfate. See ferric ammonium sulfate. 

“Ammo-nite.”5i2 Trademark for a mixture of am- 
monium nitrate (98%) and coating agents (2%). Used 
as a fertilizer and blasting agent. 

Hazard: Dangerous. See ammonium nitrate. 

ammonium acetate NHifCiHjO,). 

Properties: White, deliquescent, crystalline mass. Sol- 
uble m water, alcohol. M.p. 1 14°C; sp. gr. 1.073. 
Derivation: By the interaction of glacial acetic acid 
and ammonia. Combustible. 

Uses. Reagent in analytical chemistry; drugs; textile 
yeing, preserving meats; foam rubbers; vinyl plas- 
tics; explosives. 


ammonium acid carbonate. See ammonium bicar- 
bonate. 

ammonium acid fluoride. See ammonium bifluoride. 

ammonium acid methanearsonate CH3AsO(OH)ONH4. 
A post-emergent herbicide; available as “Ansar” 
157, a clear solution containing 9.54% elemental 
arsenic. 

Hazard: Highly toxic by ingestion and inhalation. 
Shipping regulations; (Rail, Air) Arsenical com- 
pounds, n.o.s.. Poison label. 

ammonium acid phosphate. See ammonium phosphate, 
monobasic. 

ammonium alginate (ammonium polymannuronate) 
(C 6 H 7 O 6 • NH 4 ). A hydrophilic, colloid substance. 
See also algin. 

Properties; Filamentous, grainy, granular, or pow- 
dered; colorless or slightly yellow and may have a 
slight characteristic smell and taste. Slowly soluble 
in water forming a viscous solution. Insoluble in 
alcohol. Low toxicity. 

Grades: Technical; F.C.C. 

Uses; Thickening agent and stabilizer in food products. 

ammonium alum. See aluminum ammonium sulfate. 

ammonium aluminum chloride. See aluminum ammo- 
nium chloride. 

ammonium arsenate (NH4)2HAs04. 

Properties; White crystals or powder efflorescing in 
air with loss of ammonia; sp. gr. 1.99; Soluble in wa- 
ter; decomposes in hot water. 

Hazard; Highly toxic by ingestion or inhalation. 
Shipping regulations; (Rail, Air) Poison label. 

ammonium aurin tricarboxylate 
C(C6H,0HC00NH4)2(C6H3(0)C00NH4). Forms 
colored lakes with aluminum, chromium, iron and 
beryllium. 

ammonium benzenesulfonate (ammonium sulfonate) 
C 6 H 5 SO 3 NH 4 . M.p. 271°C (decomp.); sp. gr. 1.34. 
Grade: 35% solution in kerosene. 

Hazard: Probably toxic by ingestion. Flammable. 

ammonium benzoate C 6 H 5 COONH 4 . 

Properties: White crystals or powder. Soluble in wa- 
ter, alcohol and glycerol. Decomposes at 198°C; sp. 
gr. 1.260; sublimes at 160°C. 

Uses: Medicine; food preservative. 

ammonium biborate. See ammonium borate. 

ammonium bicarbonate (ammonium acid carbonate; 
ammonium hydrogen carbonate) NH 4 HCO 3 . 
Properties: White crystals. Soluble in water; insoluble 
in alcohol. Sp. gr. 1.586; m.p. decomposes at 36° to 
60°C. Noncombustible. Nontoxic. 

Derivation: By heating ammonium hydroxide with an 
excess of carbon dioxide, and evaporation. 

Impurities: Ammonium carbonate. 

Grades: Technical; C.P.; F.C.C. 

Containers: 100-lb drums; carloads. 

Hazard: Evolves irritant fumes on heating to 95° F. 
Uses; Production of ammonium salts; dyes; leavening 
agent for cookies, crackers, cream puff doughs; fire- 
extinguishing compounds; pharmaceuticals; degreas- 
ing textiles; blowing agent for foam rubber. 

ammonium bichromate. See ammonium dichromate. 

ammonium bifluoride (ammonium acid fluoride; am- 
monium hydrogen fluoride) NH4HF2. 

Properties: White crystals, deliquescent; sp. gr. 1.211; 
soluble in water and alcohol. 
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Derivation: Action of ammonium hydroxide on hy- 
drofluoric acid with subsequent crystallization. 
Hazard: Toxic by inhalation. Corrosive to skin. Tol- 
erance (as F): 2.5 mg per cubic meter of air. 

Uses: Ceramics; chemical reagent; etching glass (white 
acid); sterilizer for brewery, dairy and other equip- 
ment; electroplating; processing beryllium. 

Shipping regulations: (Rail) (liquid) Corrosive liquid, 
n.o.s. White label. (Air) (solid or solution) Corrosive 
label. 

ammonium binoxalate (NH 4 )HC 204 • H 2 O. 

Properties: Colorless crystals. Soluble in water. Sp. 
gr. 1.556; decomposes on heating. 

Derivation: Action of ammonium hydroxide on oxalic 
acid with subsequent crystallization. 

Hazard: Toxic by ingestion and inhalation. 

Uses: Analytical reagent; ink removal from fabrics. 

ammonium biphosphate. See ammonium phosphate, 
monobasic. 

ammonium bisulfide. See ammonium sulfide. 

ammonium bitartrate (acid ammonium tartrate) 
(NH4)HC4H406. 

Properties: White crystals. Soluble in water, acids and 
alkalies; insoluble in alcohol. Sp. gr. 1.636. Low 
toxicity. 

Derivation: By the action of ammonium hydroxide on 
tartaric acid. 

Use: Baking powder. 

ammonium borate (ammonium biborate) 

NH4HB,07 • 3 H 2 O. 

Properties: Colorless crystals; efflorescent with loss of 
ammonia. Soluble in water. Sp. gr. 2.38-2.95. Non- 
combustible. 

Derivation: Action of ammonium hydroxide on boric 
acid with subsequent crystallization. 

Hazard: Evolves irritant fumes, especially when heated. 
Uses: Medicine; fireproofing compounds; electrical 
condensers; herbicide. 

ammonium bromide NH 4 Br. 

Properties: Colorless crystals or yellowish white 
powder; soluble in water and alcohol; somewhat hy- 
groscopic. Sp. gr. 2.43; m.p., sublimes. Noncom- 
bustible. ^ y ’ 

Derivation: Action of hydrobromic acid on ammo- 
nium hydroxide with subsequent crystallization, 
grades: Technical; pure; C.P.; N.F. 

D M°?^®’^ately toxic by ingestion and inhalation, 
uses: Precipitating silver salts for photographic plates; 
medicine (for its bromide ion); analytical chemistry; 
process engraving; textile finishing; fire retardant. 

ammonium cadmium bromide. See cadmium ammo- 
mum bromide. 

ammonium carbamate NH 4 CO 2 NH;. 
roperties: White, crj'stalline rhombic powder, e.y 
ceedingly volatile; forms urea on heating. Soluble in 
water and alcohol. Sublimes at 60°C. Decomp, in air 
evolving ammonia. 

erivatjon; Interaction of dry ammonia gas and car- 
uon dioxide; recovered from ammonia liquor with 
ammonia and ammonium carbonate. 

Grades: Technical. 

hemed irritant fumes, especially when 

Use: Fertilizer. 

ammonium carbazotate. Sec ammonium picratc. 


ammonium carbonate (crystal ammonia: ammonium 
sesquicarbonate; hartshorn). A mixture of ammo- 
nium acid carbonate and ammonium carbamate 
(NH4)HC03 • (NH4)C02NH2. 

Properties; Colorless crystal plates or white powder; 
unstable in air, being converted into the bicarbonate. 
Strong odor of ammonia, sharp ammoniacal taste. 
Soluble in water; decomposes in hot water, yielding 
ammonia and carbon dioxide. Noncombustible. 
Derivation: Ammonium salts are heated with calcium 
carbonate. 

Method of purification; Sublimation. 

Grades: Technical; lumps; cubes; powder; C.P.; N.F.; 
F.C.C. 

Containers: Bottles; barrels; drums. 

Hazard: Evolves irritant fumes, especial!)’ when 
heated. 

Uses: Ammonium salts; medicine; baking powders; 
smelling salts; fire extinguishing compounds; phar- 
maceuticals; textiles (mordant, washing fabrics); 
fermentation accelerator in wine manufacture; also, 
organic chemicals, ceramics, in washing wool. 

ammonium chlorate. NH4CIO3. 

Properties; Colorless or white crystals. Water-soluble. 
Derivation: Reacton of ammonium chloride with so- 
dium chlorate in solution. 

Hazard: Spontaneous chemical reaction with reducing 
agents. Powerful oxidizer. When contaminated with 
combustible materials, it may ignite. Shock-sensitive; 
may detonate when exposed to heat or vibration, es- 
pecially when contaminated. 

Uses: Explosives. 

Shipping regulations: (Rail) Chlorates, n.o.s., Yellow 
label. (Air) Not acceptable. 

ammonium chloride (sal ammoniac) NH4CI. 

Properties: White cry’stals; cool, saline taste; some- 
what hygroscopic. Soluble in water and glycerol; 
sUghtly soluble in alcohol. Sublimes 350°C; sp. gr. 
1.54. 

Derivation: (a) As a by-product of the ammonia-soda 
process; (b) reaction of ammonium sulfate and so- 
dium chloride solutions. 

Grades: Technical (lumps or granulated); C.P.; U.S.P.; 
F.C.C. 

Containers: Barrels; multiwall paper sacks. 

Hazard: Toxic by inhalation. Tolerance (fume). 10 mg 
per cubic meter of air. 

Uses: Dry' batteries; mordant (dyeing and printing); 
soldering flux; manufacture of various ammonia 
compounds; fertilizer; pickling agent in zinc coating 
and tinning; electroplating; washing powders; snow 
treatment; resins and adhesive of urea-formaldehyde; 
medicine; food industry. 

ammonium chloroplatinatc. See ammonium hexa- 
chloroplatinate. 

ammonium chloroplafinife (platinous-ammonium chlo- 
ride; platinum ammonium chloride) (NHjl.-Pt CU. 
Dark red ruby crystals; decomposes 140-150'C: sol- 
uble in water"; insoluble in alcohol. Used in photog- 
raphy. 

ammonium chloroosmatc. Sec ammonium he.xachloro- 
osmate. 

ammonium chromate (NHiliCrOi. 

Properties; Yellow crystals; soluble in cold water in- 
soluble in alcohol. Sp. gr. 1.S66; m.p.. decomposes. 
Derivation; Addition of ammonium hydroxide to a 
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solution of ammonium bichromate; recovery by 
crystallization. 

Impurities; Dichromates. 

Grades; Technical; C.P. 

Hazard; Toxic by inhalation; strong irritant. 

Uses; Mordant in dyeing; photography (sensitizer for 
gelatin coatings); analytical reagent; catalyst; corro- 
sion inhibitor. 

ammonium chrome alum. See chromium ammonium 
sulfate. 

ammonium chromium sulfate. See chromium ammo- 
nium sulfate. 

ammonium citrate, dibasic (NH4)2HC6H507. 

Properties; White granules; soluble in water; very 
slightly soluble in alcohol. Low toxicity. 

Uses; Pharmaceuticals; rustproofing; cotton printing; 
plasticizer; analytically in determination of phos- 
phate in fertilizer. 

ammonium decaborate. See ammonium pentaborate. 
ammonium dichromate (ammonium bichromate) 
(NH4)2Cr207. 

Properties'. Orange needles', soluble in water and alco- 
hol. Sp. gr. 2.152 (25°C); m.p., decomposes with 
slight heating. 

Derivation; Action of chromic acid on ammonium 
hydroxide with subsequent crystallization. 

Containers; Bottles; cartons; drums; multiwall paper 
bags. 

Hazard; Dusts and solutions are toxic; irritant to eyes 
and skin; dangerous fire risk. Strong oxidizing agent; 
may explode in contact with organic materials. Safety 
data sheet available from Manufacturing Chemists 
Assn., Washington, D.C. 

Uses; Mordant for dyeing; pigments; manufacturing 
of alizarin; chrome alum; oil purification; pickling; 
manufacture of catalysts; leather tanning; synthetic 
perfumes; photography; process engraving, and 
lithography (sensitizer for photo-chemical insolu- 
bilizatin of albumin, etc.) chromic oxide; pyrotechnics. 
Shipping regulations'. (Rail) Yelow label. (Air) Flam- 
mable Solid label. 

ammonium dihydrogen phosphate. See ammonium 
phosphate monobasic. 

ammonium dimethyldithiocarbamate (CH))2NCS2NH4. 
Properties; Yellow crystals; soluble in water; decomp, 
in air. 

Grade; 42% solution in water. 

Containers; 5-gal cans, 55-gal drums. 

Use; Fungicide. 

ammonium dinitro-ortho-cresolate. 

Hazard; Dangerous in contact with combustible ma- 
terials. Strong oxidizing agent. Flammable. 

Use; Herbicide. 

Shipping regulations; (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Flammable Solid label. Not ac- 
cepted on passenger planes, 
ammonium fluoride NH4F. 

Properties; White crystals; sp. gr. 1.31; decomposed 
by heat; soluble in cold water. 

Derivation; Interaction of ammonium hydroxide and 
hydrofluoric acid with subsequent crystallization. 
Method of purification; Recrystallization. 

Grades; Technical; C.P. 

Containers; 1-lb waxed bottles; 250-lb barrels. 
Hazards; Toxic by inhalation. Corrosive to tissue. Tol- 
erance (as 1^: 2.5 mg per cubic meter of air. 

Uses; Fluorides; analytical chemistry; antiseptic in 
brewing; etching glass; textile mordant; wood pres- 
ervation. 


ammonium fluosilicate (ammonium silicofluoride) 
(NH4)2SiF6. 

Properties; White, crystalline powder; sp. gr. 2.01; sol- 
uble in alcohol and water. 

Containers; Drums. 

Hazard; Toxic by inhalation. Strong irritant to eyes 
and skin. Tolerance (as F); 2.5 mg per cubic meter 
of air. 

Uses; Laundry sours; moth proofing; disinfectant in 
brewing industry; glass etching; light metal casting; 
electroplating. 

ammonium gluconate NH4C6H11O7. 

Properties; White powder; soluble in water; insoluble 
in alcohol. Optical rotation +11.6° (in water). Non- 
toxic. 

Preparation; From gluconic acid by neutralization 
with ammonia. 

Use: Emulsifying agent for cheese and salad dressings. 

ammonium glutamate (monoammonium glutamate). 
See sodium glutamate. 

ammonium hexachloroosmate (ammonium chloros- 
mate; osmium ammonium chloride) (NH4)20sCl6. 
Properties; Red povt^der. Contains 43.5% osmium. 
Soluble in alcohol, water. 

Hazard; Moderately toxic. See osmium. 

ammonium hexachloroplatinate (amrnonium chloro- 
platinate; platinic-ammonium chloride; platinic sal 
ammoniac; platinum ammonium chloride) 
(NH4)2PtCl6. 

Properties; Orange-red crystals, or yellow powder. 
Slightly soluble in water; insoluble in alcohol. Sp. 
gr. 3.06; m.p., decomposes. Low toxicity. 

Grades; Technical; C.P. 

Containers; Glass bottles. 

Uses; Plating; platinum sponge. 

ammonium hexalluorogermanate (NH4)2GeF6. 
Properties: White crystalline solid; m.p. 380°C (sub- 
limes); soluble in cold water; insoluble in alcohol; sp. 
gr. 2.564 g/cc. 

ammonium hexanitratocerate. See ceric ammonium 
nitrate. 

ammonium hydrate. See ammonium hydroxide. 

ammonium hydrogen carbonate. See ammonium bi- 
carbonate. 

ammonium hydrogen fluoride. See ammonium bi- 
fluoride. 

ammonium hydrosulfide. See ammonium sulfide. 

ammonium hydroxide (ammonia solution; aqua am- 
monia; ammonium hydrate) NH4OH. 

Properties; Colorless liquid; strong odor. Concentra- 
tions of solutions range up to about 30% ammonia. 
Grades'. Technical; C.P.; 16°; 20°; 26°; N.F. (strong); 
F.C.C. 

Containers; Steel tank trucks, tank cars, barges. 
Hazard; Toxic by ingestion; Both liquid and vapor 
extremely irritating, especially to eyes. Safety data 
sheet available from Manufacturing Chemists Assn., 
Washington, D.C. 

Uses; Textiles; manufacture of rayon, rubber, fertiliz- 
ers; refrigeration; condensation polymerization; 
photography (development of latent images); phar- 
maceuticals; ammonia soaps; lubricants; fireproofing 
wood; ink manufacture; explosives; ceramics; am- 
monium compounds; saponifying fats and oils; or- 
ganic synthesis; detergent; food additive; household 
cleanser. 

Shipping regulations: (Air) Solutions containing free 
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ammonia (pressurized), Nonflammable Gas label. Not 
accepted on passenger planes; containing 10 % or 
more ammonia (nonpressurized), No label required. 

ammonium hypophosphite NH 4 N 2 PO 2 . 

Properties; Colorless cr>’stals or white powder, de- 
composes when heated. Soluble in water and alcohol. 
Hazard: Evolves flammable and toxic fumes on heat- 
ing. See phosphine. 

ammonium ichthosulfonate. See ichthammol. 

ammonium iodate. NH4IO3. White, odorless, granular 
powder. 

Hazard: Fire risk in contact with organic materials. 
May be toxic. 

Use: Oxidizing agent. 

ammonium iodide NH 4 I. 

Properties: White, hygroscopic crystals or powder; 
soluble in water or alcohol. Sp. gr. 2.56; m.p., sub- 
limes with decomposition. Affected by li^t. 

Hazard: Moderately toxic. 

Uses: Iodides; medicine; photography. 

ammonium iron tartrate. See ferric-ammonium tartrate. 

ammonium lactate NH4C3H5O3. 

Properties; Colorless to yellowish syrupy liquid. 
Slight odor of ammonia. Decomposes when hot. Sp. 
gr. 1.19-1.21 (15°C). Soluble in water and alcohol. 

ammonium laurate, anhydrous C 11 H 23 COONH 4 . 
Properties: Tan, wax-like material, free from am- 
monia odor. Soluble in ethyl alcohol, methyl alcohol, 
cottonseed oil, and mineral oil. Soluble (hot) in 
naphtha, toluene, and vegetable oil. Sp. gr. (25°C) 
0.88; pH (5% dispersion) 7.6-7.8; m.p. 42-56°C; 
neut. value 120-125. Nontoxic; combustible. 

Uses: Production of oil-in-water emulsions with high 
oil content; cosmetics. 

ammonium lignin sulfonate. See lignin sulfonate. 

ammonium linolcate (Ci';H 3 iCOONH 4 ). 

Properties: Yclow paste with ammoniacal odor. Sol- 
uble in water, ethyl alcohol, methyl alcohol. Emulsi- 
fies in naphtha, toluene, mineral oil, and vegetable 
oil. Sp. gr. I.l; pH (5% dispersion) 9.5-9.8; total 
solids 82%. Nontoxic; combustible. 

Grades: Technical. 80%. 

Uses; Emulsifying agent for oils, waxes, and hydro- 
carbon solvents; surface tension reducer; detergent; 
water-repellent finishes. 

ammonium metatungstnte (NH 4 )(,H;Wi; 04 o • xH;0. 
Properties: White, crystalline powder; very soluble 
in water. Absolute density 4g'cc; m.p., decomp, at 
200-300°C to relatively stable anhydrous form, 
(NH4)^H.'W|;04r,. which dccomp. above 300°C to 
form tungstic oxide, WOi. 

Containers; l.c\erpak dnims. 

Uses: Preparation of high-purity tungsten metal, al- 
loys and chemicals; tungsten catalysts; corrosion- 
inhibiting solutions. 

ammonium metavanadate (ammonium vanadate) 
MUVO.. 

Properties: Wliite crystals; insoluble in saturated am- 
monium chloride solution; slightly soluble in cold 
water. Sp. gr. 2.326; m.p.. breaks up at 210‘^C. Low 
toxicity. Nonflammable. 

Derivation' Alkali solutions of vanadium pentoxide 
aiul precipitation with ammonium chloride. 

Uses: For catalyst as vanadium pentoxide; dyes; var- 
nishes; drier for paints and inks; photography. 


ammonium molybdate (molybdic acid 85%) 
(NH4)6 Mo70:4 • 4H;0. 

Properties: White crystalline powder; soluble in wa- 
ter, insoluble in alcohol. Sp. gr. 2.27; m.p. decom- 
poses. Nonflammable. 

Derivation: Dissolving molybdenum trioxide in aque- 
ous ammonia. 

Grades: Technical; C.P.; reagent (contains 85% M 0 O 5 ). 

Hazard: Moderately toxic and irritant. 

Uses: Analytical reagent; pigments; catalyst for de- 
hydrogenation and desulfurization in petroleum and 
coal technology; production of molybdenum metal; 
source of molybdate ions. 

ammonium 12 -molybdophosphatc (ammonium phos- 
phomolvbdate) (NH4)3P04 ■ I 2 M 0 O 3 • 3H;0, or 
(NH4)3PMO|2040 - XH 2 O. 

Properties: Yellow crystalline powder; soluble in 
alkali; insoluble in alcohol and acids; very slightly 
soluble in water. Nonflammable. 

Derivation: Interaction of ammonium molybdate and 
phosphoric and nitric acids. 

Grade: 91% M 0 O 3 . 

Hazard; May be irritant to skin. 

Uses: Reagent; ion exchange columns; photographic 
additives; imparting water resistance. 

ammonium 12 -molybdosilicatc (ammonium silicomo- 
lybdate) (NH 4 ) 4 SiMoi 2 O 40 • XH 2 O. 

Properties: Crystalline, yellow granules: thermally 
stable. Only slightly soluble in water, ethyl alcohol, 
and ethyl acetate. Nonflammable. 

Grade: Technical; reagent. 

Hazard: May be irritant to skin. 

Uses: Catalysts; reagents; in atomic energy as pre- 
cipitants and inorganic ion-exchangers: in photo- 
graphic processes as fixing agents and oxidizing 
agents; in plating processes as additives; and in 
plastics, adhesives, and cement industries for im- 
parting water resistance. 

ammonium nickel chloride. Sec nickel ammonium 
chloride. 

ammonium nickel sulfate. See nickel ammonium sul- 
fate. 

ammonium nitrate (Nonvay saltpeter) NH 4 NO 3 . Twelfth 
highest-volume chemical produced in U.S. (1975). 

Properties: Colorless crystals; soluble in water, alco- 
hol. and alkalies. Sp. gr. 1.725; m.p. 169.6°C; b.p. 
decomposes at 210°C, with evolution of oxygen. 
Low toxicity. 

Derivation: Action of ammonia vapor on nitric acid. 

Grades: Usually expressed in percent of nitrogen, as 
20.5% N; 33.5% N. FGAN is a fertilizer grade, prilled 
and usually coated with kicsclguhr. .Also available 
as an 83% solution. A temperature-stabilized grade 
is also available which inhibits breakdown of prills 
due to crystalline changes. 

Containers: Bags; carloads; tank cars; tank trucks. 

Hazard: May explode under confinement and high 
temperatures, but not readily detonated. Ventilate 
well. To fight fire use large amounts of water. The 
material must be kept as cool as possible and re- 
moved from confinement and flooded with water in 
event of fire. Explodes more readily if contaminated 
with combustible materials. Strong oxidizing agent. 
May be made resistant to flame and detonation by 
proprietary process involving addition of 5 to 10'’^ 
ammonium phosphate. The Fertilizer Institute statc.s 
that the fertilizer grade of ammonium nitrate is not 
explosive. 
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Uses: Fertilizer; explosives, especially as prills/oil 
mixture; pyrotechnics; herbicides and insecticides; 
manufacture of nitrousoxide; absorbent for nitrogen 
oxides; ingredient of freezing mixtures; oxidizer in 
solid rocket propellants; nutrient for antibiotics and 
yeast; catalyst. 

Shipping regulations; (Rail) Yellow label. (Air) Oxi- 
dizer label. Regulations apply to mixtures, fertiliz- 
ers, etc. 

See also explosive, high. 

ammonium nitrate-carbonate mixtures. See calcium 
ammonium nitrate. 

ammonium nitroso-beta-phenyl hydroxylamine. See 
cupferron. 

ammonium oleate C17H33COONH4. An ammonium 
soap. 

Properties: Yellow to brownish, ointment-like mass; 
ammonium odor; decomposes on heating. Soluble in 
water and alcohol. Combustible. 

Uses; Emulsifying agent; cosmetics. 

TimTOOTiViawi 

Properties: Colorless crystals; soluble in water. Sp. gr. 
1.502; decomposed by heat. 

Hazard: Toxic by ingestion. 

Uses: Analytical chemistry; safety explosives; manu- 
facture of oxalates; rust and scale removal. 

Shipping regulations: (Rail) Poisonous solids, n.o.s.. 
Poison label. (Air) Oxalic salts, solid. Poison label. 

ammonium paratungstate. See ammonium tungstate. 

ammonium penfaborate (ammonium decaborate) 
(NH 4 ) 2 BioOi 6 • 8 H 2 O. 

Properties; Crystals or powder; soluble in water. 

Uses; Intermediate for boron chemicals; as a power- 
level control in atomic submarines. 

ammonium perchlorate (AP; APC) NH4CIO4. 
Properties; White crystals. Soluble in water. Sp. gr. 
1.95; m.p., decomposes on heating. 

Derivation; Interaction of ammonium hydroxide, 
hydrochloric acid, and sodium chlorate. Recovery 
by crystallization. 

Hazard: Strong oxidizing agent; ignites violently with 
combustibles. Shock-sensitive; may explode when 
exposed to heat or by spontaneous chemical reac- 
tion. Sensitive high explosive when contaminated 
with reducing materials. Skin irritant. 

Uses; Explosives; pyrotechnics; analytical chemistry; 
etching and engraving agent; smokeless rocket and 
jet propellant. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. 

ammonium permanganate NH4Mn04. 

Properties: Crystal or powder form, having a metallic 
sheen in rich violet-brown or dark purple shades; 
a powerful oxidizing material; soluble in water. 
Hazard: Strong oxidizing agent; may explode on 
shock or on exposure to heat. Toxic by ingestion and 
inhalation of dust and fume. 

Shipping reglations; (Rail) Yellow label. (Air) Not 
acceptable. 

ammonium perrhenate NH4Re04. 

Properties: Colorless, only weakly oxidizing solid; 
stable to heat; density 3.55 g/cc; slightly soluble in 
cold water but moderately soluble in hot water; 
decomp, at 365°C. 

Derivation; Liquid ion-exchange. 

Hazard: Moderate fire risk by reaction with reducing 
matenals. 


ammonium persulfate (NH 4 ) 2 S 20 g. 

Properties; White crystals; strong oxidizing agent; 
soluble in water. Sp. gr. 1 .98; m.p., decomposes. 
Derivation; Electrolysis of a concentrated solution of 
ammonium sulfate. Recovered by crystallization. 
Hazard: Oxidizing agent; fire risk in contact with or- 
ganic materials. 

Uses; Oxidizing agent; bleaching agent; photography; 
etchant for printed circuit boards; etching copper; 
electroplating; manufacture of other persulfates; 
deodorizing and bleaching oils; aniline dyes; pre- 
serving food; depolarizer in batteries; washing in- 
fected yeast. 

ammonium phosphate, dibasic (ammonium phosphate, 
.secondary; diammonium hydrogen phosphate; diam- 
monium phosphate; DAP) (NH4)2HP04. 

Properties: White crystals or powder; sp. gr. 1.619; 
mildly alkaline in reaction; soluble in water; insolu- 
ble in alcohol. Noncombustible. Low toxicity. 
Derivation: Interaction of ammonium hydroxide and 
phosphoric acid in proper proportions. 

Grades: Technical; C.P.; fertilizer; feed; dentifrice; 
VngVAy purifttii, ior pYiospYiors', Y.C.C. 

Uses; Flameproofing of wood, paper, and textiles; 
coating vegetation to retard forest fires; to prevent 
afterglow in matches, and smoking of candlewicks; 
fertilizer (high analysis phosphate type); plant nu- 
trient solutions; manufacture of yeast, vinegar, and 
bread improvers; feed additive; flux for soldering 
tin, copper, brass, zinc; purifying sugar; in ammoni- 
ated dentrifices; halophosphate phosphors. 

ammonium phosphate, hemibasic 
NH4H2PO4 ■ H3PO4. 

properties: White crystalline material; somewhat 
hygroscopic. Strongly acid in reaction. Soluble in 
water. Noncombustible. Low toxicity. 

Uses: Nutrient for truck gardens; yeast food; buffer 
for adjustment of pH values; metal cleaning. 

ammonium phosphate, monobasic (ammonium acid 
phosphate; ammonium biphosphate; ammonium di- 
hydrogen phosphate; ammonium phosphate, pri- 
mary) NH 4 H 2 PO 4 . 

properties: Brilliant white crystals or powder. Mildly 
acid in reaction. Moderately soluble in water; sp. gr. 
1.803. Noncombustible. Low toxicity. 

Derivation: Interaction of phosphoric acid and am- 
monia in proper proportions. 

Grades; Technical; C.P.; F.C.C.; single crystals. 

Uses: Fertilizers, flameproofing agent; to prevent 
afterglow in matches; plant nutrient solutions; manu- 
facture of yeast, vinegar, yeast foods, and bread im- 
provers; food additive; analytical chemistry. 

ammonium phosphite (neutral ammonium phosphite) 
(NH4)2HP03 • H 2 O. 

properties: Colorless, crystalline mass. Hygroscopic. 
Soluble in water. 

Grades: Technical. 

Use: Chemical (reducing agent). 

ammonium phosphomolybdafe. See ammonium 12- 
molybdophosphate. 

ammonium phosphotungstate (ammonium phospho- 
wolframate) 2(NH4)3P04 ■ 24 WO 3 • XH 2 O. 
properties: White powder. Soluble in alkali; insoluble 
in acid; slightly soluble in water. 

Derivation: Interaction of ammonium tungstate, am- 
monium phosphate and nitric acid. 

Use; Chemical reagent. 

ammonium phosphowolframate. See ammonium phos- 
photungstate. 
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ammonium picrate (ammonium carbazoate; ammonium 
picronitrate) C6H:(N02)30NHi. 

Properties; Yellow crj’stals; sp. gr. 1.72; m.p., de- 
composes; slightly soluble in water and alcohol. 
Hazard: A high explosive when dry; flammable when 
wet. 

Uses; PjTotechnics; explosive compositions. 

Shipping regulations: (Rail) Consult regulations. (Air) 
Dry, or with less than 109c water. Not acceptable. Wet 
with not less than 109o water. Flammable Solid label. 

ammonium polymannuronate. See ammonium alginate. 

ammonium polyphosphate. See urea-ammonium poly- 
phosphate. 

ammonium polysulfide (NHj);S,. 

Properties: Known only in solution; yellow, unstable; 
hydrogen sulfide odor, decomposed by acids with 
evolution of hydrogen sulfide. 

Derivation: Passing hydrogen sulfide into 289o am- 
monium hydroxide and dissolving an excess of sulfur 
in the resulting solution. 

Hazard: Evolves toxic and flammable gas on contact 
with acids. 

Uses: Analytical reagent; insecticide spray. 

ammonium reineckate. See Reinecke salt. 

ammonium ricinolcate C17H32OHCOONH4. 

Properties: White paste. Combustible. 

Grades: Technical. 

Uses: Detergent; emulsifjing agent. 

ammonium saccharin C7HSN2O3S. 

Properties: White crystals or a white crystalline pow- 
der; freely soluble in water. About 500 times as sweet 
as sucrose in dilute solutions. See saccharin. 

Grade: F.C.C. 

Use: Nonnutritive sweetener. 

ammonium salicylate C6 HjOHCOONH4. 

Properties: Colorless crystals and white powder with 
pink tinge; odorless; stable in dry' air, but affected by 
light. Soluble in water and alcohol. 

Use: Medicine. 

ammonium salt. A salt formed on direct union of am- 
monia or neutralization of ammonium hydroxide 
w ith acids. They are in general white and are soluble 
in water. Usually decomposed by heat into ammonia 
and the corresponding acid, which may also be de- 
composed. All ammonium salts liberate ammonia 
(NH 3 ) when heated with a strong base, c.g., sodium 
hydroxide or calcium hydroxide. 

ammonium selcnate (NH^l.-SeOj. 

Properties: Colorless crystals; sp. gr. 2.194; soluble in 
water; insoluble in alcohol. 

Hazard; Moderately toxic. 

Use: Mothproofing agent. 

ammonium selenite (NH jI.-ScOs • H:0. 

Properties: Colorless or slightly reddish crystals. 

Keep away from dust or light! Soluble in water. 
Grades: Technical. 

Hazard; Moderately toxic. 

Uses; Analysis (test for alkaloids); glass colorant. 

ammonium sesquicarbonate. Sec ammonium carbonate. 

ammonium silicofluoride. See ammonium fluosilicatc. 

ammonium silicomohbdatc. See ammonium 12- 
molybdosilicate. 


ammonium soap. A soap resulting from the reaction of 
a fatty acid with ammonium hydroxide. Has an ap- 
preciable vapor pressure of ammonia and decom- 
poses on continued exposure leaving the fatty acid 
residue. Usually not sold as detergents but used in 
toilet preparations and emulsions. 

ammonium stearate Ci7H3<COONH4. 

Properties: Tan, wax-like solid, free from ammonia 
odor. Dispersible in hot water. Soluble (hot) in 
toluene; partially soluble (hot) in butyl acetate and 
ethyl alcohol. Sp. gr. (22°C) 0.89; pH (39c dispersion) 
7.6; m.p. 73-75°C; neutralization value 70-80. Low 
toxicity. Combustible. 

Grades; Available as anhydrous solid or as paste. 

Uses: Vanishing creams, brushless shaving creams, 
other cosmetic products; waterproofing of cements, 
concrete, stucco, paper and textiles, etc. 

ammonium sulfamate NH40SO;NH;. 

Properties; White crystalline solid; m.p. 130°C, 
decomposes at 160°C. Soluble in water. Nonflam- 
mable. 

Derivation: Hydrolysis of the product obtained when 
urea is treated with fuming sulfuric acid. 

Containers; Bags, carlots, truck loads. 

Hazard: Hot acid solutions when enclosed may ex- 
plode. Moderately toxic by ingestion. Tolerance, 10 
mg/cubic meter of air. 

Uses: Flameproofing agent for textiles and certain 
grades of paper, weed and brush killer; electro- 
plating; generation of nitrous oxide. 

ammonium sulfate (NH4):S04. 

Properties: Brownish-gray to white crystals according 
to degree of purity. Soluble in water; insoluble in 
alcohol and acetone. Sp. gr. 1.77; m.p. 513®C, with 
decomposition. Low toxicity. Nonflammable. 
Derivation: (a) Ammoniacal vapors from destructive 
distillation of coal react with sulfuric acid, followed 
by crystallization and drying, (b) Synthetic ammonia 
is neutralized with sulfuric acid, (c) By-product of 
manufacture of caprolactam (q.v.); (d) from gypsum, 
by reaction with ammonia and carbon dioxide. 
Method of purifying; Rccrystallization or sublimation. 
Grades; Commercial; technical; C.P.; enzyme (no 
heavy metals); F.C.C. 

Containers; Bags, drums; bulk in railroad cars and 
ships. 

Uses: Fertilizers; water treatment; fermentation; fire- 
proofing compositions; viscose rayon; tanning; food 
additive. 

ammonium sulfate nitrate. 

Properties: A double salt of approximately 6097 am- 
monium sulfate and 4097 ammonium nitrate: 26(7 
nitrogen content. White to light gray granules: soluble 
in water. 

Hazard; Oxidizing material; dangerous in contact with 
organic materials. 

Shipping regulations: Nitrates, n.o.s. (Rail) Yellow- 
label. (.Air) Oxidizer label. 

ammonium sulfide (NH4):S. The true sulfide is stable 
only in the absence of moisture and below 0-C. The 
ammonium sulfide of commerce is largely ammonium 
bisulfide or hydrosulfidc. NH4HS. 

Propenics; Yellow crystals. Soluble in water, alcohol, 
and alkalies. M.p.. decomposes. Evolves hydrogen 
sulfide on contact with acids. 

Grades: Technical; C.P.; liquid. 40-44'':-. 
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Containers: Iron drums; tins; glass bottles; tanks. 
Hazard; Strong irritant to skin and mucous mem- 
branes. Toxic by skin absorption. 

Uses: Textile industry; photography (developers); 
coloring brasses, bronzes; iron control in soda ash 
production. 

ammonium sulfite {NH4)2S03 • H 2 O. 

Properties: Colorless crystals; acrid, sulfurous taste. 
Hygroscopic; sublimes at 150°C with decomposition; 
soluble in water. Sp. gr. 1.41. 

Hazard: Moderately toxic by ingestion and inhalation. 
Uses: Chemical (intermediates, reducing agent); 
medicine; permanent wave solutions; photography. 

ammonium sulfocyanate. See ammonium thiocyanate, 
ammonium sulfocyanide. See ammonium thiocyanate. 

ammonium sulfonate. See ammonium benzenesulfo- 
nate. 

ammonium sulforicinoleate. 

Properties: Yellow liquid; soluble in alcohol. Com- 
bustible. 

Grades: Technical. 

Containers: 400-lb barrels. 

Use; Medicine; furniture polish. 

ammonium tartrate (NH 4 ) 2 C 4 H 406 . 

Properties: White crystals; soluble in water and alco- 
hol. Sp. gr. 1.601; decomposes on heating. 

Uses: Textile industry; medicine. 

ammonium tetrathiocyanodiammonochromate. 

See Reinecke salt. 

ammonium tetrathiotungstate (NH 4 ) 2 WS 4 . 

Properties: Orange-colored, crystalline powder; sen- 
sitive to heat; hydrogen sufide odor; m.p., decom- 
poses. Soluble in water, ammoniacal and amine 
solutions. 

Uses; Source of high purity tungsten disulfide for 
catalysts, lubricants, semiconductors. 

ammonium thiocyanate (ammonium sulfocyanide; am- 
monium sulfocyanate) NH4SCN. 

Properties: Colorless, deliquescent crystals; soluble 
in water, alcohol, acetone, and ammonia. Sp. gr. 
1.3057; m.p. 149.6°C, decomposes at 170°C. 
Derivation: By boiling an aqueous solution of am- 
monium cyanide with sulfur or polysulfides, or by 
the reaction of ammonia and carbon disulfide. 
Grades; Technical; C.P.; 50-60% solution. 

Containers: 50-, lOO-lb bags; plastic-lined kegs; drums; 
solution in tank cars. 

Uses: Analytical chemistry; chemicals (thiourea); 
fertilizers; photography; ingredient of freezing solu- 
tions, especially liquid rocket propellants; fabric dye- 
ing; zinc coating; weed killer and defoliant; adhesives; 
curing resins; pickling iron and steel; electroplating; 
temporary soil sterilizer; polymerization catalyst; 
separator of zirconium and hafnium, of gold and iron. 

ammonium thioglycollate HSCH 2 COONH 4 . 

Properties; Colorless liquid, repulsive odor. Evolves 
hydrogen sulfide. Combustible. 

Containers; 55-gal drums, commercial grade. 

Uses; Solutions of various strengths .are used for hair 
waving and for hair removal. 

ammonium thiosulfate (NH 4 ) 2 S 20 i. 

Properties: White crystals, decomposed by heat; very 
soluble in water; pH of 60% solution 6.5-7 .0. Low 
toxicity. 

^^lutfo crystals (97%); 60% photographic 

Uses; Photographic fixing agent, especially for rapid 


development; analytical reagent; fungicide; reducing 
agent; brightener in silver plating baths; cleaning 
compounds for zinc-base die-cast metals; hair-waving 
preparations; fog screens. 

ammonium tungstate (ammonium wolframate; ammo- 
nium paratungstate) (NH4)6W7024 • 6 H 2 O. See also 
ammonium metatungstate. 

Properties: White crystals; soluble in water; insoluble in 
alcohol. 

Derivation: Interaction of ammonium hydroxide and 
tungstic acid with subsequent erystallization. 
Containers; Polyethylene bags; Leverpak drums. 

Uses: Preparation of ammonium phosphotungstate 
and other tungsten eompounds. 
ammonium uranium carbonate. See uranyl ammonium 
carbonate. 

ammonium uranium fluoride. See uranyl ammonium 
fluoride. 

ammonium vanadate. See ammonium metavanadate, 
ammonium wolframate. See ammonium tungstate. 

ammonium zirconifluoride. See zirconium ammonium 
fluoride. 

ammonium zirconyl carbonate 
(NH 4 ) 3 ZrOH(C 03)3 • 2 H 2 O. 

Properties: Available in aqueous solution; sp. gr. 
1.238 (24°C). Stable up to about 68 °C; decomposes 
in dilute acids, alkalies. 

Containers; 500-lb drums. 

Uses: Ingredient in water repellents for paper and 
textiles; catalyst; stabilizer in latex emulsion paints; 
ingredient in floor wax to aid in resistance to de- 
tergents; lubricant in fabrication of glass fibers. 

ammonobasic mercuric chloride. See mercury, ammo- 
nia ted. 

“Ammonyx.”328 Trademark for a series of quater- 
nary ammonium chloride derivatives, in which the 
substituents are methyl, ethyl, benzyl, stearyl, lauryl, 
phenyl and cetyl groups. Some items are similar 
isoquinolinium and pyridinium salts. These are all 
cationics. The “O” series are alkylamine oxides, and 
are nonionics. 

Uses: Softeners; wetting agents; emulsifiers; some 
grades are germicides, fungicides, disinfectants, and 
slimicides. 

“Ammo-Phos.”®'' Trademark for high analysis ammo- 
nium phosphate-containing fertilizers. 

“Amnic .”‘*33 Trademark for copper-nickel alloy. 

amobarbital (5-ethyl-5-isoamylbarbituric acid) 

CiiNi8N203. 

Properties: White, crystalline powder; odorless with 
bitter taste. M.p. 156-161°C; solutions are acid to 
litmus. Very slightly soluble in water; soluble in 
alcohol. 

Grade: U.S.P. 

Hazard: Toxic by ingestion; may be habit-forming. 
Use; Medicine (also as sodium salt). 

amodiaquine hydrochloride 
CIC,H 5 NNHC 6 H 3 ( 0 H)CH 2 N(C 2 H 5)2 • 2HC1 • 2 H 2 O. 
Properties: Yellow, odorless bitter, crystalline solid. 
M.p. 150-I60°C (dec). Soluble in water; sparingly 
soluble in alcohol; very slightly soluble in benzene, 
chloroform, and ether; pH (1% solution) 4.0-4 . 8 . 
Grade: N.F. 

Use; Medicine (antimalarial). 

amorphous. Noncrystalline; having no molecular lattice 
structure, which is characteristic of the solid state. 
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All liquids are amorphous; some materials that are 
apparently solid, such as glasses, or semisolid, such 
as some high polymers, rubber and sulfur allotropes, 
also lack a definite crystal structure and a well-defined 
melting point. They are considered as high-viscosity 
liquids. The cellulose molecule contains amorphous 
as well as crystalline areas. Carbon derived by ther- 
mal decomposition or partial combustion of coal, 
petroleum and wood is amorphous (coke, carbon 
black, charcoal), though other forms (diamond, 
graphite) are crystalline. 

AMP. 

(1) Abbreviation for 2-amino-2-methyl-l -propanol. 

(2) Abbreviation for adenosine monophosphate. See 
adenylic acid. 

A5MP. Abbreviation for adenosine-5-monophosphoric 
acid. See adenylic acid (muscle adenylic acid) 

“Ampco.”'*'” Trademark for a series of aluminum-iron- 
copper alloys containing 6-15% aluminum, 1.5-5.25% 
iron, balance copper. Resistant to fatigue, corrosion, 
erosion, wear and cavitation-pitting. Used for bush- 
ings, bearings, gears, slides, etc. 

“Ampcoflex.”'" Trademark for normal-impact rigid 
sheet and also pipe and fittings of Type 1 unplasticized 
ployvinyl chloride used to fabricate structures where 
optimum corrosion resistance is desired. 

*‘Ampcoloy.”'’“’ Trademark for a series of industrial 
copper alloys including low iron-aluminum bronzes, 
nickel-aluminum bronzes, tin bronzes, manganese 
bronzes, lead bronzes, beryllium-coppers and high- 
conductivity alloys. 

“Ampeo-Trode.”'*^’ Trademark fora series of aluminum- 
bronze, arc-welding electrodes and filler rod, contain- 
ing 9.0-15.0% aluminum, 1. 0-5.0% iron, balance 
copper, for joining like or dissimilar metals and over- 
laying surfaces resistant to wear, corrosion, erosion 
and cavitation-pitting. 

AMPD. Abbreviation for 2-amino-2-methyl-l,3-pro- 
pancdiol. 

amphetamine (l-phcnyl-2-aminopropane; methylphe- 
nethylaminc; “Benzedrine"). 
aH5CH2CH(NH2)CH3. 

Properties: Colorless, volatile liquid; characteristic 
strong odor and slightly burning taste; b.p. 200- 
203°C (dec); flash point 80° F; soluble in alcohol and 
ether, slightly soluble in water. 

Grades: Dc.xtro-, dcxtrolcvo-. 

Containers: Glass bottles. 

Haziird: Flammable, moderate fire risk. Basis of a group 
of hallucinogenic, habit-forming drugs which affect 
the CNS. Sale and use restricted to physicians. Pro- 
duction limited by law. 

Use: Medicine. Also available as phosphate and 
sulfate. 

amphibolc. A type of asbestos. See asbestos. 

ampholyte. A substance that can ionize to form either 
anions or cations, and thus may act as cither an acid 
or a base. An ampholytic detergent is cationic in acid 
media and anionic in basic media. Water is an am- 
pholyic. See also amphoteric. 

"Amplios."-''' Trademark for phosphorized oxygen-free 
copper in cast or wrought form. 

amphoteric. Having the capacity of behaving cither as 
an acid or a base; thus aluminum hydroxide neu- 


tralizes acids with the formation of aluminum salts: 
A1(0H)3 -f 3HCL — > AlCh + 3H20.andalsodissolves 
in strongly basic solutions to form aluminates: 

A1(0H)3 + 3NaOH ^NaiAlOj + 3 H 2 O. Amino 

acids and proteins are amphoteric, i.e., their mole- 
cules contain both an acid group (COOH) and a basic 
group (NH 2 ). Thus wool can absorb both acidic and 
basic dyes. 

amphotericin B. A polyene antifungal antibiotic. 

Properties: Pale yellow semicrystalline powder, m.p. 
gradual decomposition above 170°C. Insoluble in 
water, slightly soluble in methanol. Somewhat more 
soluble in dimethylsulfoxide. 

Derivation: Fermentation with Strcptomyces nodosus. 
Commercially available as a deo.xycholate complex. 

Grade: U.S.P. 

Hazard: May have side effects. 

Use: Medicine (meningitis treatment). 

ampicillin (USAN) ( 6 -(D-alpha-aminophenyl-accta- 
mido)-penicillanic acid) C 16 H 19 N 3 O 4 S. An antibiotic; 
used in medicine. Grade: N.D. 

“AmproI.”'-5 Trademark for amprolium (q.v.). 

amprolium. I-{(4-Amino-2-propyl-5-pyrimidinyl)- 
methyl]-2-picolinium chloride hydrochloride. A coc- 
cidiostat. 

amprotropine phosphate (phosphate of the r//-tropic 
acid ester of 3-diethylamino-2,2-dimethvl-l-propanol) 
C 18 H 29 NO 3 • H 3 PO 4 . 

Properties: Bitter cry-stals. M.p. 142-144°C. Soluble 
in water, slightly soluble in alcohol. 

Use; Medicine (anlispasmodic). 

“Ampvar."^' Trademark for synthetic-resin metal con- 
ditioner of the vinyl-phosphoric acid-zinc chromate 
type used to prepare metal surfaces for the application 
of corrosion-proof coatings. 

“Amthio.”-'® Trademark for an ammonium thiosulfate 
solution. 

Properties: A reddish liquid fertilizer and soil condi- 
tioner; used before planting. Contains 12% nitrogen 
and 26% sulfur. Sp. gr. 1.33; weighs approx 1 1. 1 
Ib/gal. Can be mixed and applied with many liquid 
fertilizer solutions, or alone in irrigation water. 

Precautions: Avoid contact with skin or eyes. 

amygdalic acid. See mandelic acid. 

amygdalin (mandclonitrile beta-gentiobioside; amygda- 
loside) C 6 .H<CHCNOCi 2 H 2 iOio. A glycoside found in 
bitter almonds. 

Properties: White crystals; bitter taste. Anhydrous form 
m.p. 214-216°; soluble in water and alcohol; insoluble 
in ether. 

Note: “Bitter almonds contain amygdalin, together with 
an enzyme that catalyzes its hydrolysis. When the 
kernels arc ground and moistened, a volatile oil pro- 
duced by the hydrolysis can be distilled from them, 
consisting mainly of benzaldchyde and hydrocyanic 
acid. This is the oil of bitter almond, used in pharmacy 
asa food flavorafterrcmovalofthchydrocyanicacid." 
(Eckey, “Vegetable Fats and Oils.") Sec also oil of 
bitter almond. 

amyl. The five-carbon aliphatic group C>Hii , also 
known as pentyl. Eight isomeric arrangements (ex- 
clusive of optical isomers) arc possible. In addition 
to this theoretical source of confusion, the amyl com- 
pounds occur (as in fusel oil), or arc formed (as from 
the petroleum pentanes) as mixtures of seseral 


Superior numbers refer to Manufacturers of Trade Mark Products. For page numbers sec Contents. 



amyl acetate 


56 


isomers, and since their boiling points are close and 
their other properties similar, it is neither easy nor 
usually necessary to punfy them. As used in this dic- 
tionary, amyl means a mixture of isomers, unless a 
specific isomer is designated. Several entries are un- 
der isoamyl. See also amyl alcohol. 


amyl acetate (amylacetic ester; banana oil; pear oil) 
CHiCOOCjHn. Commercial amyl acetate is a mix- 
ture of isomers, the composition and properties de- 
pending upon the grade and derivation. The pnncipal 
isomers are isoamyl, normal, and secondary amyl 

acetates (q.v.). . „ , ■ t . 

Properties: Colorless liquid; flash point from oo to 
95° F (C.C.), depending on grade; persistent banana- 
like odor. Autoignition temp, about 714°F. 
Derivation; Esterification of amyl alcohol (often i^usel 
oil) with acetic acid and a small amount of sulfuric 
acid as catalyst. 

Method of purification: Rectification. 

Grades: Commercial (85-88%), high test (85-88%), 
technical (90-95%), pure (95-99%); special antibiotic 
grade. Amyl acetate is also sold by original source, as 
from fusel oil, pentane, or Oxo process. 


Containers: Drums; tank cars. 

Hazard; Flammable, dangerous fire risk. Explosive 
limits in air 1.1 to 7.5%. Moderately toxic by inhala- 
tion and ingestion. 

Uses; Solvent for lacquers and paints; extraction of 
penicillin; photographic film; leather polishes; nail 
polish; warning odor; flavoring agent; printing and 
finishing fabrics; solvent for phosphors in fluorescent 
lamps. 

Shipping regulations; (Rail) Red label. (Air) Flammable 
liquid label. 


n-amyl acetate CH3COOCH2CH2CH2CH:CH3. 
Properties: Colorless liquid; b.p. 148.4°C; m.p. 
-70.8°C; sp. gr. (20/20°C) 0.879; wt/gal (20°C) 
7.22 lbs; flash point (closed cup) 77° F. Very slightly 
soluble in water; miscible with alcohol and ether. 
Vapor heavier than air. Autoignition temp. 714°C. 
Derivation: Esterification of n-amyl alcohol with acetic 
acid. 

Hazard; Flammable, dangerous fire risk. Moderately 
toxic. Tolerance, 100 ppm in air. 

Uses: See amyl acetate. 

Shipping regulations: (Rail) Red label. (Air) Flammable 
liquid label. 


sec-amyl acetate CH3CO2C5H11. 

Properties: Colorless liquid. May be a mixture of 
secondary isomers. Distillation range 123-145°C; 
odor mild, nonresidual; purity, ester content as amyl 
acetate, 85-88%; sp. gr. 0.862-0.866 (20/20°C); 
Hash point 89°F (C.C.), wt/gal (20°C) 7.19 lbs 
(approximate). 

Derivation: Esterification of sec-amyl alcohol and 
acetic acid. 

Grades: Technical. 

Containers: Drums; tank cars. 

Hazard: Flammable, moderate fire risk. Moderately 
toxic. Tolerance, 125 ppm in air. 

Uses: Solvent for nitrocellulose and ethyl cellulose; 
cements; coated paper; lacquers; leather finishes; nail 
enamels; plastic wood; textile sizing and printine 
compounds. o 6 


amylacetic ester. See amyl acetate. 

amyl acid phosphate (C5H,,):HP04 and CsH.iHzPO; 
A mixture of pnmary and amyl isomers. Water-whit 
liquid; density 1.070-1.090; flash point (COC) 245° F 


Containers; Up to 55-gal drums. 

Hazard; Strong irritant to tissue. . 

Uses; Curing catalyst and accelerator in resms and 
coatings; stabilizer; dispersion agent; lubncating and 
antistatic agent in synthetic fibers. _ _ _ 

• •_ f Prirmciv 


amyl alcohol (amyl hydrate). Eight isomers of amyl 
alcohol, CsHiiOH, are possible (exclusive of several 
optical isomers) and six are offered commercially. 
In addition, definite mixtures of the isomers are sold 
under a variety of names (unfortunately some of 
them identical with the names of the pure isomers) 
as well as fusel oil (q.v.), a natural fermentation prod- 
uct. For descriptive data on the pure isomers, see 

(1) p-amyl alcohol, primary 

(2) 2-methyl-l -butanol (active amyl alcohol, from 
fusel oil) 

(3) isoamyl alcohol, primary 

(4) 2-pentanol 

(5) 3-pentanol 

(6) tert-amyl alcohol 

The other two isomers, not described in detail, are 

(7) sec-isoamyl alcohol 

(8) 2,2-dimethyl-l-propanol 

(1), (2), (3) and (8) are primary alcohols, (4), (5) and 
(7) are secondary alcohols, and (6) is a tertiary alco- 
hol. (1), (4) and (5) are normal, and (2), (3), (6), (7) 
and (8) are branched-chain compounds. (2), (4) and 
(7) are asymmetric, and have optically active forms. 


amyl alcohol, primary. A mixture of primary amyl 
alcohols made from normal butenes by the Oxo 
process is sold under this name. It consists of 60% 
primary n-amyl alcohol, 35% 2-methyl-l -butanol, 
and 5% 3-methyl-l -butanol. Used as a solvent. 

Hazard: Flammable, moderate fire risk. Probably 
toxic. 


n-amyl alcohol, primary (1-pentanol; n-butyl carbinol) 

CH3(CH2)40H. 

Properties: Colorless liquid; mild odor; b.p. 137.8°C; 
freezing point -78.9° C; sp. gr. (20/ 20° 0)0.812-0.819; 
wt/gal (20°C) 6.9 lbs; flash point (open cup) 123°F. 
Autoignition temp. 572° F. Slightly soluble in water; 
miscible in all proportions with alcohol, benzene, 
and ether. Combustible. 

Derivation: Fractional distillation of the mixed alco- 
hols resulting from the chlorination and alkaline hy- 
drolysis of pentane. 

Grades: Technical; C.P.; 98%. 

Containers: 55-gaI drums; tank cars. 

Hazard: Moderately toxic by ingestion and inhalation. 
Lower explosive limit in air, 1 .2% by volume. Moder- 
ate fire risk. 

Uses: Raw material for pharmaceutical preparations; 
organic synthesis; solvent. 


amyl alcohol, primary, active. See 2-methyl-l -butanol, 
n-sec-amyl alcohol. See 2- and 3-pentanol. 
sec-amyl alcohol, active. See 2-pentanol. 


tert-amyl alcohol (dimethyl ethyl carbinol; 2-methyl-2- 
butanol; amylene hydrate; tert-pentanol) 
(CH,)2C(0H)CH2CH3. 

Properties; Colorless liquid; camphor odor and burn- 
s'll (20/20°C); freezing point 

-ii.y u, b.p, 101.8°C; refractive index 1.4052 (20°C); 
wt/gal 6.76 lbs; flash point (open cup) 70° F. Slightly 
soluble in water; miscible with alcohol and ether; solu- 
tions neutral to litmus. Autoignition temp. 819°F 
Derivation; Fractional distillation ofthe mixed alcohols 
resulting from the chlorination and alkaline hydrolysis 
ot pentanes. 
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Grades; Technical; C.P.; N.F. 

Containers: 55-gal drums. 

Hazard: Flammable, dangerous fire risk; moderately 
toxic by ingestion, inhalation, skin absorption. 

Uses: Solvent; flotation agent; organic synthesis; 
medicine (sedative). 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

amyl alcohol, fermentation. See fusel oil. 

amyl aldehyde. See «-valeraldehyde. 

n-amylamine (pentylamine; 1-aminopentane) 

CsHuNHa. 

Properties: Colorless liquid; sp. gr. 0.75 (20/20°C); f.p. 
-55.0° C; b.p. 104.4° C; flash point 45° F (open cup). 
Soluble in water, alcohol and ether. 

Derivation; Reaction of ammonia and amyl chloride, 
which gives a mixture of mono-, di-, and triamyl 
amines. 

Grade: Technical. 

CowVamMS'. SS-gal drums', mwk cars. 

Hazard; Flammable, dangerous fire risk. Strong 
irritant. 

Uses; Chemical intermediate; dyestuffs; rubber chem- 
icals; insecticides; synthetic detergents; flotation 
agents; corrosion inhibitors; solvent; gasoline addi- 
tive; pharmaceuticals. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

sec-amylamine (2-aminopentane) 

CH3(CH2)2CH(CH3)NH2. 

Properties: Colorless liquid; b.p. 198°F; sp. gr. 0.7; 
flash point 20° F. 

Hazard: Flammable, dangerous fire risk. 

Uses: See n-amylamine. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

amylase. A class of enzymes which convert starch into 
sugars. Fungal and bacterial amylases, from specific 
fungi and bacteria, have been suggested for commercial 
fermentation processes. See also amylopsin, diastase, 
and ptyalin. 

Uses: Textile desizing; conversion of starch to glucose 
sugar in syrups (especially corn syrups); baking (to 
improve crumb softness and shelf life); dry cleaning 
(to attack food spots and similar stains). 

n-amylbenzene (1-phenylpentane) C6H5CH2(CH2)3CH3. 
Water-white liquid; mild odor; f.p. -75° C; b.p. 205°C; 
sp. gr. (20/4°C) 0.8585. Flash point 150°F (open cup). 
Insoluble in water; soluble in hydrocarbons and coal- 
tar solvents. Combustible. 

Hazard: Probably irritant to skin and eyes; narcotic in 
high concentrations. Moderate fire risk. 

sec-amylbenzene (2-phenylpentane). 
CH3CH(C6H5)CH2CH2CH3. 

Properties; Clear liquid; f.p. -75° C; b.p. 190.3° C; sp. 
gr. 0.861 (20/4°C); flash point 155°F. Combustible. 
Grades: Pure, 99.0 mole %; technical, 95.0 mole %. 
Hazard: Probably irritant to skin and eyes; narcotic 
in high concentrations. Moderate fire risk. 

Use: Weed control; chemical intermediate. 

amyl benzoate. See isoamyl benzoate. 

amyl butyrate. See isoamyl butyrate. 

amyl carbinol. See 1-hexanol. 


n-amyl chloride (1-chloropentane) CH 3 (CH 2 ) 3 CH 2 C 1 . 

Properties: Colorless liquid. B.p. 107.8° C; freezing 
point -99°C; sp. gr. 0.883 (20/4°C); refractive index 
n 20/ D 1.4128; flash point 54° F (open cup). Miscible 
with alcohol and ether; insoluble in water. Autoigni- 
tion temp. 650° F. 

Derivation: (a) Distillation of amyl alcohol with salt 
and sulfuric acid; (b) addition of hydrogen chloride 
to alpha-amylene. 

Grades: Technical. 

Hazard: Flammable, dangerous fire risk. Explosive 
limits in air 1.4 to 8.6%. May be narcotic in high 
concentrations. 

Use; Chemical intermediate. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

amyl chlorides, mixed. 

Properties: Straw to purple-colored liquid; sp. gr. 
(20°C) 0.88; 95% distills between 85 and 109°C; 
wt/gal 7.33 lb; refractive index (20° C) 1.406; in- 
soluble in water; water azeotrope at 77-82° C, 90% 
CsHiiCl (approximate); miscible with alcohol and 
ether. Flash point 38° F (open cup). 

Components: 1-chloropentane, b.p. 107.8° C; 2-chloro- 
pentane, b.p. 96.7° C; 3-chloropentane, b.p. 97.3°C; 
l-chloro-2-methylbutane, b.p. 99.9° C; l-chloro-3- 
methylbutane, b.p. 98.8° C; 3-chloro-2-methylbutane, 
b.p. 93.0° C; and 2-chloro-2-methylbutane, b.p. 
86.0° C. 

Derivation: Vapor phase chlorination of mixed normal 
pentane and isopentane. 

Containers: Drums; tank cars. 

Hazard: Flammable, dangerous fire risk. Explosive 
limits in air 1.4 to 8.6%. May be narcotic in high 
concentrations. 

Uses: Synthesis of other amyl compounds; solvent; 
rotogravure ink vehicles; soil fumigation. 

Shipping regulations: (Rail) Red label. (Air) Flammable 
Liquid label. 

alpha-amylcinnamic alcohol (2-benzylidene-l-heptanol) 
aH5CH;C(CH20H)CsHi,. 

Properties: Yellow liquid; floral odor; sp. gr. 0.954- 
0.962 (25/25° C); soluble in 3 parts 70% alcohol. 
Combustible. 

Derivation: Synthetic. 

Use; Perfumery; flavoring 

alpha-amylcinnamic aldehyde (jasmine aldehyde; alpha- 
pentylcinnamaldehyde) C 6 HsCH;C(CHO)C 5 Hn. 

Properties: Clear, yellow, oily liquid. Jasmine-like 
odor. Aldehyde content 97%. Soluble in 6 volumes of 
80% alcohol. Sp. gr. 0.962 to 0.968; refractive index 
1.554 to 1.559. Combustible. 

Derivation; Synthetic. 

Grades: Technical; F.C.C. 

Uses: Perfumery, flavoring. 

amyl para-dimethylaminobenzoate. See “Escalol 506.” 

alpha-n-amylene. See 1-pentene. 

beta-n-amylene. See 2-pentene. 

amylene dichloride. See dichloropentane. 

amylene hydrate. See tert-amyl alcohol. 

amyl formate HCOOCsHn. 

Properties; Colorless liquid composed of a mixture of 
isomeric amyl formates with isoamyl formate in pre- 
dominance. Plum-like odor. Less odoriferous and 
more active solvent than amyl acetate. It also has 
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both a lower boiling point and a higher rate of evapora- 
tion. Miscible with oils, Mrocarbons, alcohols ke- 
tones. Slightly soluble in water. Sp. gr. 0.880 to 0.885, 
b.p. 123.5°C; flash point 80°F. 

Grades; Technical; F.C.C. . . 

Hazard: Flammable, dangerous fire nsk; moderately 
toxic by ingestion and inhalation. 

Uses- Solvent for cellulose esters, resins; solvent mix- 
tures; films and .coatings; perfume for leather; 

flavoring. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 


n-amyl furoate (amyl pyromucate) CtHiOCOiCsHu. 
Properties: Colorless oil, decomposes on standing. 
Sp. gr. 1 .0335 (20/4°C); b.p. 233°C. Insoluble in water; 
soluble in alcohol. Combustible; low toxicity. 
Derivation; Esterification of furoic acid. 

Uses: Perfumes; lacquers. 


amyl hydrate. See amyl alcohol, 
amyl hydride. See pentane. 

bydtosvAUde. See amyl mercaptan. 

“Amyliq,”'” Trademark for starch-liquefying enzyme 
for sizes and adhesives. 

amyl mercaptan. Legal label name for pentanethiol 
(q.v.). 

tert-amyl mercaptan. See 2-methyl-2-butanethiol. 

amyl nitrate (mixed isomers) C5H11NO3. 

Properties: Colorless liquid; b.p. 145°C; flash point 
118°F; sp. gr. at 20°C 0.99; ethereal odor. Com- 
bustible. 

Hazard: Oxidizing agent; moderate fire risk. Moder- 
ately toxic. 

Use; Additive to increase cetane number of diesel fuels. 
Shipping regulations: Nitrates,n.o.s., (Rail) Yellow 
label. (Air) Oxidizer label. 

amyl nitrite (isoamyl nitrite) (CH 3 ) 2 CHCH 2 CHjN 02 . 
Properties: Yellowish liquid, of peculiar ethereal, 
fruity odor and pungent aromatic taste. Soluble in 
alcohol; almost insoluble in water. Decomposes on 
exposure to air, light, or water. Sp. gr. 0.865-0.875 
at 25°C; b.p. 96-99°C. 

Derivation; Interaction of amyl alcohol with nitrous 
acid. 

Grades; N.F. (95% min); technical. 

Containers; Dark amber glass bottles. 

Hazard; Flammable, dangerous fire risk, a strong 
oxidizing material. Vapor may explode if ignited. 
Moderately toxic. 

Uses: Medicine; perfumes; diazonium compounds. 
Shipping regulations; (Rail) Red label (Air) Flammable 
Liquid label. 


amyloglucosidase. An enzyme used commercially to 
convert starches to dextrose. 


“Amylon.”” Trademark for a high-amylose starch de- 
rived from high-amylose corn. 

amylopectin. The outer, almost insoluble portion of 
starch granules. It is a hexosan, a polymer of glucose, 
and is a branched molecule of many glucose units- 
It stains violet with iodine and forms a paste with 
water. 


amylopsin (animal diastase). The starch-digesting en- 
zyme of pancreatic juice, the most powerful enzyme 
of the digestive tract. It is an amylase which converts 
starches through the soluble-starch stage to various 
dextrms and maltose.lt acts in neutral, slightly acid 
and slightly alkaline environments with an optimum 


pH of 6.3-7 .2. It requires the presence of certain 
negative ions for activation. 

Uses; Biochemical research. 

amylose. The inner, relatively soluble portion of starch 
granules. Amylose is a hexosan, a polymer of glucose, 
and consists of long straight chains of glucose units 
joined by a 1 , 4 -gIycosidic linkage. It stains blue with 
iodine. Microcrystalline amylose is available, chiefly 
as a food ingredient and dietary energy source. 


,CH,OH CHjOH 

--\OH H/--0--\9H 
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ortho-sec-amylphenol C 5 H 11 C 6 H 4 OH. 

Properties: Clear, straw-colored liquid; sp. gr. (30/ 
30“ C) 0.955-0.971; initial b.p. not below 235.0°C; 
final b.p. not above 250.0° C; wt/gal 8.0 lbs; very 
slightly soluble in water; soluble in oil and organic 
solvents. Flash point (open cup) 219°F. Combustible. 
Uses; Dispersing and mixing agent for paint pastes; 
antiskinning agent for paint, varnish and oleoresinous 
enamels; organic synthesis. 

para-tert-amylphenol (CH 3 ) 2 (C 2 H 5 )CC 6 H 4 0 H. 
Properties: White crystals; m.p. 93°C; b.p. 265-267°C 
(138°C at IS mm); slightly soluble in water; soluble in 
alcohol and ether. Flash point 232°F (open cup). 
Combustible. 

Containers; Drums; carlots. 

Uses; Manufacture of oil-soluble resins; chemical 
intermediate. 


para-tert-amphenyl acetate C 5 HnC 6 H 400 CCH 3 . 
Properties: Colorless liquid. Sp. gr. (20° C) 0.996; 
boiling range 253-272° C; odor, fruity. Flash point 
240° F. Combustible. 

Use: Perfumes; flavorings. 


amyl propionate CH 3 CH 2 COOC 5 H 11 . Probably the iso- 
amyl isomer. 

Properties: Colorless, high-boiling liquid; apple-like 
odor; sp. gr. (20/20°C) 0.869-0.873; wt/gal (20°C) 
7.25 lbs (approximate); distillation range 135-1 75° C; 
flash point 106°F (open cup); autoignition temp. 
712°F; miscible with most organic solvents. Com- 
bustible. 

Derivation: By reacting amyl alcohol with propionic 
acid in the presence of sulfuric acid as a catalyst, 
followed by neutralization, drying and distillation. 

Hazard; Moderately toxic; moderate fire hazard 

Uses: Perfumes; lacquers; flavors. 


pja UIJIUCUIC. 






amyl salicylate. See isoamyl salicylate, 
amyl sulfide. See diamyl sulfide. 

amyltrichlororflane CsHuSiCh. A mixture of isomers. 
Properties Colorless to yellow liquid. B.p. 168°C; 

refractive index n 20/D 
Reiri i; Combustible. 

of hydrocht;S 

°chlofidZ«na®^ Grignard reaction of silicon tetra- 
cmoride and amylmagnesium chloride. 

Hazard: Highly toxic and corrosive 
use; Intermediate for silicones 

sivSprii"‘f“°"'' 'aFel. (Air) Corro- 

sive label. Not acceptable on passenger planes. 
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amyl valerate. See isoamyl valerate. 

amyl valerianate. See isoamyl valerate. 

“Amytal.”'™ Trademark for amobarbital, U.S.P. 

“Amzirc.”‘'33 Trademark for zirconium-containing cop- 
per-base alloys. 

anabasine {neonicotine; 2-(3-pyridyl)piperidine) 
C10H14N2. A naturally occurring alkaloid. 

Properties: Colorless liquid; darkens on exposure to 
air. B.p. 105° C; freezing point 9°C; sp. gr. 1.046 
(20/20°C); refractive index n 20/ D 1.5430. Miscible 
with water; soluble in alcohol and ether. 

Derivation: (a) Extraction from Anabasis aphylla and 
Nicotiana glauca; (b) synthetic. 

Hazard: Toxic by ingestion, inhalation, and skin 
absorption. 

Use: Insecticide. 

anacardic acid. C22H32O3. The chief component of 
ca.?.b.ON r<.vrts.b.ell oU. .V 

anacardium gum. See cashew gum. 

anaerobic. Descriptive of a chemical reaction ora micro- 
organism that does not require the presence of air or 
oxygen; examples are the fermentation of sugars by 
yeast and the decomposition of sewage sludge by an- 
aerobic bacteria. It also applies to certain polymers 
that solidify when kept out of contact with air. See 
also “Loctite”; bacteria. 

“Anaesthesin.”'«2 Trademark for ethyl para-amino- 
benzoate. 

analcite (analcime) Na:© • AI 2 O 3 • 4810: • 2H2O. A min- 
eral; one of the zeolites (q.v.). 

Properties; Colorless, white; sometimes greenish-gray- 
ish, yellowish or reddish white; hardness 5-5.5; sp. gr. 
2.22-2.29. 

Occurrence: Europe; United States; Nova Scotia. 

analytical chemistry. The subdivision of chemistry 
concerned with identification of materials (qualita- 
tive analysis) and with determination of the percent- 
age composition of mixtures or the constituents of a 
pure compound (quantitative analysis). The gravi- 
metric and volumetric (or “wet”) methods (precipita- 
tion, titration, and solvent extraction) are still used 
for routine work; indeed, new titration methods have 
been introduced, e.g., cryoscopic, pressuremetric (for 
reactions that produce a gaseous product), redox meth- 
ods, and use of a fluoride-sensitive electrode. However, 
faster and more accurate techniques (collectively called 
instrumental) have been developed in the last few 
decades. Among these are infrared, ultraviolet, and 
x-ray spectroscopy, where the presence and amount 
of a metallic element is indicated by lines in its emission 
or absorption spectrum; colorimetry, by which the 
percentage of a substance in solution, is determined 
by the intensity of its color; chromatography of vari- 
ous types, by which the components of a liquid or 
gaseous mixture are determined by passing it through 
a column of porous material, or on thin layers of 
finely divided solids; separation of mixtures in ion- 
exchange columns; and radioactive tracer analysis. 
Optical and electron microscopy, mass spectrometry, 
microanalysis, nuclear magnetic resonance (NMR), 
and nuclear quadrupole resonance (NQR) spec- 
troscopy all fall within the area of analytical chem- 
istry. See also spectroscopy, nuclear magnetic res- 
onance, NQR spectroscopy, chromatography. 


anatase (octahedrite). A natural crystallized form of 
titanium dioxide (q.v.). Sp. gr. 3.8; refractive index 
2.5; m.p. 1560°C. 

“Anattene.”3‘>2 Trademark for annatto derivatives for 
use in coloring food-stuffs, i.e., cheeses, oranges. 

andalusite Al20Si04. A natural silicate of aluminum. 

Properties; Gray, greenish, reddish, or bluish in color. 
Sp. gr. 3. 1-3 .2; hardness, 7-7.5. 

Occurrence: Massachusetts, Connecticut, California, 
Nevada; Europe; South Africa; Australia. 

Use: Constituent of sillimanite refractories; spark plug 
insulators; laboratory ware; superrefractories. 

androgen. A male sex hormone. The androgenic hor- 
mones are steroids and are synthesized in the body by 
the testis, the cortex of the adrenal gland, and, to slight 
extent, by the ovary. 

androsterone. C19H30O2. An androgenie steroid; meta- 
bolic product of testosterone (q.v.). The international 
unit (I.U.) of androgenic activity is defined as 0.1 mg 
androsterone. 

Properties; Crystalline solid; m.p. 185-185.5°C; sub- 
limes in high vacuum; dextrorotatory in solution; not 
precipitated by digitonin; practically insoluble in 
water; soluble in most organic solvents. 

Derivation: Isolation from male urine; synthesis from 
cholesterol. 

Use: Medicine; biochemical research. 

anesthetic. A chemical compound that induces loss of 
sensation in a specific part or all of the body. A brief 
classification of the more important agents is as 
follows; 

A. General 

1. Hydrocarbons 

(a) Cyclopropane (U.S.P.). Effective in pres- 
ence of substantial proportions of oxygen. 
Flammable. 

(b) Ethylene (U.S.P.). Anesthesia quickly in- 
duced and recovery rapid. Flammable. 

2. Halogenated hydrocarbons 

(a) Chloroform. Nonflammable but toxic. Its 
use is being abandoned because of its high 
toxicity. 

(b) Ethyl chloride. A gas at room temperature; 
liquefies at relatively low pressure. Applied 
as a stream from container directly on 
tissue. Sometimes used in gaseous form as 
inhalation type general anesthetic. Flam- 
mable. 

(c) Trichloroethylene. Toxic and flammable. 
Used as general anesthetic since 1934. 

3. Ethers 

(a) Ethyl ether (U.S.P.). First anesthetic used 
in surgery (1842). Now largely replaced with 
less dangerous types. Highly flammable; 
explodes in presence of spark or open 
flame. 

(b) Vinyl ether. A liquid having many of the 
physiological properties of ethylene and 
ethyl ether. Highly flammable. 

4. Miscellaneous 

(a) Tribromoethanol. Basal anesthetic, sup- 
plemented by an inhalation type when gen- 
eral anesthesia is needed. Ingredient of 
“Avertin.” 

(b) Nitrous oxide. Originally prepared by 
Priestley in 1772 (laughing gas); first used 
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as anesthetic by Humphry Davy in 1800. 
Used (with oxygen) largely for dental 
surgery. Nonflammable 
(c) Barbiturates (q.v.). 

B. Local 

(a) alkaloids (cocaine) 

(b) synthetic products (procaine group, e.g., 
“Novocain,” alkyl esters of aromatic acids 
(topical). 

(c) quinine hydrochloride. 

anethole (anise camphor; para-methoxypropenylben- 
zene; para-propenylanisole) CH 3 CH;CHC 6 H 40 CH 3 . 
Properties: White crystals with sweet taste; melt at 
room temperature; odor of oil of anise. Affected by 
light. Soluble in 8 volumes of 80% alcohol, 1 volume 
of 90% alcohol. Almost immiscible with water. Sp. gr. 
0.983-0.987; refractive index 1.557-1.561; optical ro- 
tation 0.08°; m.p. 22-23° C; distillation range 234- 
237°C. 

Derivation: By crystallization from anise or fennel oils; 
synthetically from para-cresol. 

Grades: U.S.P. technical; F.C.C. 

Uses: Perfumes, particularly for dentifrices; flavors; 
synthesis of anisic aldehyde; licorice candies; color 
photography (sensitizer in color-bleaching process); 
microscopy. 

ANFO. A high explosive based on ammonium nitrate. 
See also explosive, high. 

angelic acid (cis-2-methyl-2-butenoic acid; alpha-methyl- 
crotonic acid) CH3CH;C(CH3)COOH. The cis isomer 
of tiglic acid. 

Properties: Colorless needles or prismatic crystals; 
spicy odor. Soluble in alcohol, ether, and hot water. 
Sp. gr. 0.9539 (76/4°C); m.p. 45°C; b.p. I85°C; re- 
fractive index n 47/D 1.4434. Low toxicity. 
Derivation: From the root of Angelica archangelica 
or from the oil of Anthemis nobilis by distillation. 
Uses; Medicine; flavoring extracts, 

angelica oil. 

Properties: Essential oil; strong aromatic odor; spicy 
taste. Soluble in alcohol. Sp. gr. 0.853-0.918; optical 
rotation +16° to +41°. Chief known constituents: 
Phellandrene; valeric acid. Combustible. 

Derivation: Distilled from the roots and seeds of 
Angelica archangelica, found principally in Europe. 
Grades: Technical; F.C.C. 

Uses: Medicine; preparation of liqueurs; perfumery. 

“Angio-Conray.”3” Trademark for an 80% solution of 
sodium iothalamatc; used in diagnostic medicine. 

angiotensin (angiotonin; hypertensin). A peptide found 
in the blood, important in its effect on blood pressure. 
Both a decapeptide and an octapeptide are known. 
Their amino acid sequences, and hence the complete 
structures, have been established. 

angiotensin amide. USAN name for l-L-asparaginyI-5- 
L-valyl angiotensin octapeptide; CjsHroNuOn. De- 
scribed in N.D. Used in medicine. 

angiotonin. See angiotensin. 

angstrom. A unit of length almost one one-hundred- 
millionth (10'*) centimeter. The Sngstrom (abbrevi- 
ated A.) is now defined in terms of the wave length 
of the red line of cadmium (6438.4696 A.). Used in 
stating distances between atoms, dimensions of mole- 
cules, wavelengths of short-wave radiation, etc. See 
also nanometer. 

anhydride. A chemical compound derived from an acid 
by elimination of a molecule of water. Thus sulfur 


trioxide, SO3, is the anhydride of sulfuric acid 
(H 2 S 04 ); carbon dioxide, CO2, is the anhydride of 
carbonic acid, H2CO3; phthalic acid, C6H4(C02Hb» 
minus water gives phthalic anhydride, C 6 H 4 (C 02 ) 0 . 
This term should not be confused with anhydrous 


(q.v.). 

anhydrite CaS04, A natural calcium sulfate usually 
occurring as compact granular masses and resern- 
bling marble in appearance. Differs from gypsum in 
hardness and lack of hydration. 


anhydroenneahepfitol (AEH; 4-hydroxy-2H-pyran- 
3,3,5 ,5(4H,6H)tetramethanol) ^ 

6ch2(ch20H)2Chohc(CH20H)2c:h2. 

Uses: Alkyd resins; rosin esters; urethane coatings and 
foams; surfactants; lubricating oil additives. 


‘‘Anhydrol.”2>‘' Trademark for a gasoline-free solvent 
composed of 100 gal S.D. ethanol denatured with 
10 gal isopropanol (90%) and 1 gal methyl isobutyl 
ketone. 

Properties of anhydrous grade; B.p. 76.2-79. 5°C; sp. 
gr. 0.7895-0.7935 (20/20°C); lb/ gal 6.6 (20° C); flash 
point 54°F. 

Grades: Anhydrous to 190 proof. 

Containers; I-gal can; 5- and 55-gal drums; tank cars. 

Hazard; Flammable, dangerous fire risk. 

Uses; Solvent in manufacture of printing inks, textile 
dyestuff solutions, window cleaners, synthetic deter- 
gents, aircraft de-icing fluids, and photographic 
chemicals. 


“Anhydron.”''*® Trademark for cyclothiazide (q.v.). 

anhydrous. Descriptive of an inorganic compound that 
does not contain water either adsorbed on its surface 
or combined as water of crystallization. Do not con- 
fuse with anhydride (q.v.). 

“Anhydrox.”^3«’ Trademark for a compound to prevent 
or overcome anhydrite or gypsum contamination in 
drilling mud, by pretreatment of the mud to remove 
calcium and sulfate ions. 


anidex. A synthetic fiber designated by the FTC as a 
cross-linked polyacrylate elastomer. 

anileridine (ethyl l-(para-aminophenethyl)-4-phenyl- 
isonipecotate) C 22 H 28 N 2 O 2 . 

Properties: White, odorless, crystalline powder. Oxi- 
dizes, darkens in air and on exposure to light. Ex- 
hibits polymorphism, and of two crystalline forms 

and the other at 

about 89 C. Soluble in alcohol and chloroform. Very 
slightly soluble in water. 

Grade: N.F. 

Hazard: Toxic by ingestion. Causes addiction 
Use: Medicine (narcotic). 

regulations: Subject to Federal narcotic 
restrictions. 

anmne (aniline oil; phenylamine; aminobenzene) 
C 6 H 5 NH 2 . One of the most important of the organic* 
bases; the parent substance for many dyes and drags 

aTtaste^anidlvT ‘^h^/cteristlc od® ; 

and ^ ^ becomes brown on exposure to air 

daLaf s Tli ‘=?"‘^minate foodstuffs and 

amage textiles. Soluble in alcohol, ether and ben- 
zene; soluble in water. Sp. gr. 1 0235- mn 

y eaction of chlorobenzene and 
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aqueous ammonia; (d) ammonolysis of phenol 
(Japan). 

Grades; Commercial; C.P. 

Containers: Bottles; drums; tank cars. 

Hazard: Toxic by ingestion, inhalation, and skin ab- 
sorption. An allergen. Tolerance, 5 ppm in air. Safety 
data sheet available from Manufacturing Chemists 
Assn., Washington, D.C. 

Uses: Rubber accelerators and antioxidants; dyes and 
intermediates; photographic chemicals (hydroqui- 
none); isocyanates for urethane foams; pharmaceuti- 
cals; explosives; petroleum refining; diphenylamine; 
phenolics; herbicides, fungicides. 

Shipping regulations: (Rail) Poison label. (Air) Poison 
label. Not acceptable on passenger planes. 

aniline acetate CeHsNHj • CH3COOH. 

Properties: Colorless liquid; becomes dark with age; 
on standing or heating is converted gradually to 
acetanilide; sp. gr. 1.070-1.072; miscible with water 
and alcohol. Combustible. 

Use: Organic synthesis. 

aniline black. A black color developed on cotton and 
other textiles from a bath containing aniline hydro-' 
chloride, an oxidizing agent (usually chromic acid) 
and a catalyzer (usually a vanadium or copper salt). 

aniline chloride. See aniline hydrochloride. 

aniline-2, 4-disuIfonic acid. See 4-amino-meta-benzene- 
disulfonic acid. 

aniline-2 ,5-disulfonic acid. See 2-amino-para-benzene- 
disulfonic acid. 

aniline dye. Any of a large class of synthetic dyes made 
from intermediates based upon, or made from, ani- 
line. Most are somewhat toxic and irritating to eyes, 
skin, and mucous membranes; they are generally much 
less toxic than the intermediates from which they are 
derived. 

aniline hydrochloride (aniline salt; aniline chloride) 
C«HsNH 2 • HCl. 

Properties; White crystals; commercial product fre- 
quently greenish in appearance; darkens in light and 
air. Soluble in water, alcohol, and ether. Sp.gr. 1 .22 1 5; 
m.p. 198°C; b.p. 245°C. 

Derivation: (a) By passing a current of dry hydro- 
chloric acid gas into an ethereal solution of aniline; 
(b) neutralizing aniline at 100°C with concentrated 
hydrochloric acid and subsequent crystallization. 

Hazard: Toxic. See aniline. 

Uses: Dyes; intermediates; dyeing and printing; aniline 
black. 

Shipping regulations; (Rail) Poisonous solids,n.o.s,. 
Poison label. (Air) Poison label. 

aniline ink. A fast-drying printing ink used on kraft 
paper, cotton fabric, cellophane, polyethylene, etc. 
The name is due to the fact that original inks for 
this purpose were solutions of coal-tar dyes in or- 
ganic solvents. Modern inks usually employ pigments 
rather than dyes and are of two types; spirit inks, 
containing organic solvent as the vehicle, and emulsion 
inks, in which water is the main vehicle. 

aniline point. The lowest temperature at which equal 
volumes of aniline and the test liquid are miscible. 
Cloudiness occurs on phase separation. Used as a 
test for components of hydrocarbon fuel mixtures. 

aniline salt. See aniline hydrochloride. 


para-anilinesulfonic acid. See sulfanilic acid, 
aniline yellow. See para-aminoazobenzene. 

l-anilino-4-hydroxyanthraquinone 
C6H4(CO)2C6H2(OH)NHC6H5(tricyclic). A chemical 
intermediate. 

Hazard: Probably toxic. 

6- anilino-l-naphthol-3-sulfonic acid. See phenyl-2- 

amino-5-naphthol-7-sulfonic acid. 

7- anilino-l-naphthol-3-sulfonic acid. See phenyl-2- 

amino-8-naphthol-6-sulfonic acid. 

anilinophenol. See para-hydroxydiphenylamine. 

animal black. See bone black, ivory black. 

animal diastase. See amylopsin. 

animal oil. See bone oil. 

animal starch. See glycogen. 

anion. An ion having a negative charge; anions in a 
liquid, subjected to electric potential collect at the 
positive pole or anode. Examples are hydroxyl, OH"; 
carbonate, COj”; phosphate, POT ' 

ortho-anisaldehyde (ortho-methoxybenzaldehyde; 
ortho-anisic aldehyde) C6H4(OCH3)CHO. 

Properties: White to light tan solid, burned, slightly 
phenolic odor; b.p. 238° C; m.p. (2 crystalline forms) 
38-39°C and 3°C; sp. gr. (liquid) 1.1274 (25/25°C); 
(solid) 1.258 (25/25°C); refractive index (n 20/D) 
1,5608; flash point 244°F; insoluble in water. Soluble 
in alcohol. Combustible. 

Grade: 95% (min.). 

Use: Intermediate. 

para-anisaldehyde (aubepine; para-anisic aldehyde; 
para-methoxybenzaldehyde) C6H4(OCH3)CHO. 

Properties: Colorless to plae yellow liquid, having odor 
of hawthorn. Insoluble in water. Soluble in 5 volumes 
of 50% alcohol. Sp. gr. 1.119-1.122; refractive index 
1.570-1.572; m.p. 0°C; b.p. 248° C. Combustible. 

Derivation: Obtained from anethole or anisole by 
oxidation. 

Grades: Liquid and crystals, latter being the disulfite 
compound. 

Uses: Perfumery; intermediate for antihistamines; 
electroplating; flavoring. 

anise alcohol. See anisie alcohol. 

anise camphor. See anethole. 

anise oil (anise seed oil; aniseed oil). See anethole. 

anisic acid (papr-methoxybenzoic acid) 
CH3OC6H4COOH. 

Properties: White crystals or powder; sp. gr. 1.385 
(4°C); m.p. 184°C; b.p. 275-280°C; soluble in alco- 
hol and ether; almost insoluble in water. Low toxicity. 

Derivation: Oxidation of anethole. 

Use: Medicine; repellent and ovicide. 

anisic alcohol (anisyl alcohol; anise alcohol; para- 
methoxybenzyl alcohol) CH3OC6H4CH2OH. 

Properties: Solidifies at room temperature; has a floral 
odor suggesting hawthorn. Soluble in 1 volume of 50% 
alcohol. Sp. gr. 1.111-1.114; refractive index 1.541- 
1.545; boiling range 255-265° C. Combustible. 

Derivation: Obtained from anisic aldehyde, by reduc- 
tion. 

Grades: Technical; F.C.C. 
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Uses. In perfumery, for light floral odors; pharmaceu- 
tical intermediate; flavoring. 

anisic aldehyde. See anisaldehyde. 

ortho-anisidine (ortho-methoxyaniline; ortho-amino- 
anisole) CH3OC6H4NH2. 

Properties: Reddish or yellowish colored oil, becomes 
brownish on exposure to air; volatile with steam- 
sp. gr. 1.097 {20°C); b.p. 225°C; f.p. 5°C; soluble 
in dilute mineral acid, alcohol, and ether; slightly 
soluble in water. ^ 

Derivation: (a) Reduction of ortho-nitroanisole with 
tin (or iron) and hydrochloric acid; (b) heating ortho- 
ammophenol with potassium methyl sulfate. 

Method of purification: Steam distillation. 

Grades: 99% (1% maximum moisture). 

Containers: 55-, 110-gal drums; tank cars. 

'"halation- Absorbed by skin; strong 
rntant. Tolerance, 0.5 mg per cubic meter of air. 

Use. Intermediate for azo dyes and for guaiacol. 


para-anisidine (para-methoxvanilinc- 
anisole) CH3OC6H4NH2. 


para-amino- 


^5*^7 orystallizing point 

57 2 C mm; sp. gr. 1.089 (55/55'’C); b.p 242°C- 

'o7p\!I‘Snoph3™''''°'“ 

Grades: Technical. 

Containers: 500-, 800-Ib drums. 

HaMrd: -^xic by inhalation. Absorbed bv skin- strono 

UsTs-Tzo^d^f ?r^’ "’S per cubic meUr ofT^ 

Uses. Azo dyestuffs, intermediate. 

anisindione {2-para-anisyI-l,3-indandione) C,4H„n 
GraderN^D^**'® crystals; m.p. I56-I57°C. 

Use: Medicine. 

tncthoxybenzene) 

;h'pr„'”pi';TwS:sHtsr 

navorfng'.''""'' Perfumery; vermicide; intermediate; 

I nis is true of most crv^fnlc #» « ’* /t tight. 

anisoyl chloride CH3OC6H4COCI 
b°p'’T62!M3or M htinit*- ^^-P- 22'-C- 

and medicines. 

Hazard. Toxic; solutions are corrosive to tisen^ 

"'"I" (a”“ co„o- 

index 1.5I4-I.5I6. CombusTible '^^ractive 

aXS. "'-"hoi with acetic 


Grades: Technical; F.C.C. 

Use: Perfumery; flavoring. 

anisylacefone. Generic name for 4-(para-methoxv- 
phenyl)-2-butanone, CH3OC6H4C2H4COCH3. A col- 
orless to pale yellow liquid; m.p. 8°C. Used in insect 
attractants; organic synthesis; flavoring. Combustible, 
anisyl alcohol. See anisic alcohol. 

anisyl formate (para-methoxybenzyl formate) 
CH3OC6H4CH2OCOH. ^ 

Soluble in 5.5 

uS'ffijS- nSnf '■‘’’-'■'‘'I' Con.bpi,ibl.. 

2-para-anisyl-I,3-indandione. See anisindione. 

annafto. Vegetable dyestuff containing coloring prin- 
ciple called bix.n C25H3„04, the mono-methyl L er 
of a dibasic acid having 24 carbons. ^ 

Properties: ^luble in alcohol and water 

Occ"urrL?;-^"°’?K‘x" "rellana. 

Occurrence. South America; West Indies- India 

“'S,u““““"Se°ir5!T “ip™,"'." ‘ 
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ANTHRACENE 


ing black. The luster of the underlying metal gives 
them a metallic sheen; colorants can be used to re- 
produce the color of any metal with which the alumi- 
num might be used. Anodized coatings can be used 
as preparatory treatments to electroplating; copper, 
nickel, cadmium, silver and iron have been success- 
fully deposited over oxide coatings. See also alumi- 
num. 

anomer. A specific kind of diastereoisomer (or epimer) 
occurring in some sugars and other substances having 
asymmetric carbon atoms. 

“Anoplex.”85 Trademark for the sodium bisulfite com- 
plex of anisaldehyde 
[C6H4(0CH3)HC(0H)S03Na]. 

Properties: Dry, white powder; slightly soluble in 
water. 

Containers: 100-lb fiber drums. 

Uses: Compounding of brighteners requiring a uniform 
dry solid bisulfite complex for electroplating. 

ANPO. Abbreviation for alpha-naphthylphenyloxazole 
(q.v.). 

“Ansar .”5‘'8 Trademark for a series of herbicides. 

“Ansco Preventol.”^'’^ Trademark for a series of fungi- 
cides and bactericides. 

“Ansol” Solvent.’’^ Trademark for ethyl alcohol, with 
high ester and hydrocarbon content designed to in- 
crease solvency. Used in resin-solvent systems. 

Containers: Up to tank cars and trucks. 

Hazard: Flammable, dangerous fire risk. 

“Anstac-2M.”238 Trademark for an antistatic and clean- 
ing agent for plastics, such as methyl methacrylates, 
vinyls, and polystyrenes. 

Containers: 1-qt bottles; 1-, 5-gal drums. 

Uses: In aircraft, sign, novelty, electrical, photographic, 
optical, and other industries. 

antacid. Any mildly alkaline substance, such as sodium 
bicarbonate, taken internally in water solution to 
neutralize excess stomach acidity. 

antagonist, structural (antimetabolite). An organic com- 
pound that is structurally related to a biologically 
active substance (enzyme, nucleic acid, amino acid, 
etc.) and which acts as an inhibitor of its growth and 
development. Such biological antagonism exists be- 
tween sulfa drugs and p-aminobenzoic acids, and 
also between histamine and a group of compounds 
collectively called antihistamines (q.v.). One of the 
most important of these from an agricultural stand- 
point is imidazole (q.v.) which, together with similar 
compounds, is used to “antagonize” the metabolism 
of insects, especially those attacking fabrics; it is 
also being used in irrigation waters to protect plants 
from deleterious pests. Structural antagonists have 
important medical applications in the complex field 
of allergic disease. See also chemotherapy; antigen- 
antibody. 

“Antara.”3°^ Trademark for a series of high-molecular- 
weight organic phosphate esters offering lubricity, 
corrosion inhibition, and surface-active properties 
in oil- or water-based systems including automotive 
engine oils, hydraulic fluids, cutting oils, and auto- 
matic transmission fluids. Available as free acids and 
neutralized salts. 

“Antaron FC-34.”^')’ Trademark for a high foaming, 
water soluble, amphoteric surfactant with soap-like 


qualities; a complex fatty amido compound; 40% 
active. 

Uses: Fulling agent and detergent for woolen and 
worsted fabrics, effective under neutral, acid and 
alkaline conditions; recommended for use in bubble 
baths, detergents; in soaps for dedusting purposes. 

“Antarox.”-’®’ Trademark for a series of surfactants. 

Uses: Viscose spin bath additive, preventing accumu- 
lation of sludge in pipe lines, reels, etc.; prevents 
clogging of spinnerets; in manufacture of cellophane, 
prevents deposits from forming on extrusion slits 
and rollers; in the steel industry, to obtain cleaner 
sheets in the final wash of the reduced sheet during 
cold reduction. 

antazoline C!7Hi9N3. 

Properties: White, odorless crystalline powder with 
bitter taste. M.p. 237-241° (dec). Sparingly soluble 
in alcohol and water; practically insoluble in benzene 
and ether. 

Use: Medicine (antihistamine). Available as hydro- 
cWoiide and phosphate. 

anfeiso-. Prefix denoting an isomer (usually a fatty acid 
or derivative) which has a single, simple branching 
attached at the third carbon from the end of a straight 
chain, in distinction to an iso- compound, where 
the attachment is to the second carbon from the 
end. For example, isododecanoic acid would be 
CH3CH(CH3)(CH2)8C00H, while anteisododecanoic 
acid would be CH3CH2CH(CH,)(CH2)7C00H. 

“Antepar.”®®' Trademark for anhydrous piperazine 
citrate. 

anthelmycin. USAN name for an antibiotic substance 
produced by Streptomyces longissimus. 

anthocyanin. A flavonoid plant pigment which accounts 
for most of the red, pink, and blue colors in plants, 
fruits and flowers. Water-soluble. See also flavonoid. 

“Anthomine.”®®® Trademark for a dying assistant pri- 
marily for use in wool dyeing. 

anthopyllite (Mg,Fe)7Si8022(0H)2. A natural mag- 
nesium-iron silicate. See asbestos. 

anthracene C6H4(CH)2C6H4. 

Properties: Yellow crystals with blue fluorescence. 
Soluble in alcohol and ether; insoluble in water. 
Sp. gr. 1.25 (27/4°C); m.p. 217°C; b.p. 340°C; flash 
point 250° F (closed cup). Combustible. It has semi- 
conducting properties. 



Derivation: (a) By salting out from crude anthracene 
oil, and draining. The crude salts are purified by 
pressing and finally, by the use of various solvents, 
phenanthrene and carbazole are removed; (b) by 
distilling crude anthracene oil with alkali carbonate 
in iron retorts, the distillate containing only anthra- 
cene and phenanthrene. The latter is removed by 
carbon disulfide. 

Method of purification: By sublimation with super- 
heated steam, or by crystallization from benzene 
followed by sublimation; for very pure crystals, by 
zone melting of solid anthracene. 
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Impurities: Phenanthrene, carbazole and chrysene. 
Grades: Commercial (90 to 95%); pure crystals. 
Hazard: Carcinogenic agent. Tolerance, 0.2 mg per 
cubic meter in air. 

Uses: Dyes; alizarin; phenanthrene; carbazole; anthra- 
quinone; calico printing; as component of smoke 
screens; as scintillatidn counter crystals; organic 
semiconductor research. 

anthracene oil. A coal-tar fraction boiling in the range 
270-360°C; a source of anthracene and similar aro- 
matics. Also used as a wood preservative, and pesti- 
cide, except on food crops. 

1,8,9-anlhracenetriol. See anthralin. 
anthracite. See coal, 
anthragallic acid. See anthragallol. 

anthragallol (1 ,2,3-trihydroxyanthraquinone; anthragal- 

hc acid) C 6 H 4 (C 0 ) 2 C 6 H( 0 H) 3 . Tricyclic 
Properties: Brown powder. Soluble in alcohol ether 
glacial acetic acid; slightly soluble in water and 
chloroform. Sublimes at 290° C. 

Derivation: Product of the reaction of benzoic, gallic 
and sulfunc acids. 

Use: Dyeing. 

“Anfhragen.”307 Trademark for a series of lake colors 

ri.KK wallpaper, coated paper, paint 

rubber, and organic plastics. » f 

"^uSon"'wool.^'^‘’''"“'’' ^ 

''"ndf ‘ ’^'‘^‘''^‘‘■■oxyanthra- 

PO'vder. M.p. 

176-181 C. Filtrate from water suspension is neutral 
to litmus. Soluble in chloroform, acetone, benzene 
and in solutions of alkali hydroxide; slightly soluble 

Derivation: By catalytic reduction of 1,8-dihvdroxv- 

Hamrd: Modefateiy toxic by ingestion, inhalation and 
absorption. Do not use on scalp or near eve° 

Use: Medicine (treatment of psoriasis). ^ 

Properties: Yellowish crystals; sweetish taste- <:nlnhiB 
r '’k alcohol, and ethe^ M p 

Combustible. Sublimes P 

Hn 7 ^rd'. 99% or better. 

Hazard May be toxic by ingestion. 

Uses: Dyes, drugs, perfumes and pharmaceuticals, 
anfhranol (9-hydroxyanthracene) C 14 H 9 OH 
Properties: Crystals, m.p I20°C- soliihle tn 

a^rr'^ombustiblT*^^"^"’^'^"^ 

Use: Dyes. 

anthranone. See anthrone. 

“Anthrapolc.”:'oo Trademark for a group of dve carriers 
MngaglnL°ar^in"corTora'led""^ derivatives. Emulsl- 

anlhrapurpurin (1,2,7-trihydro.xyanthraquinone- 
Cyclic.'’''^'’""" C4^,OH(c'S2roX: 


Properties: Orange-yellow, crystalline needles. Soluble 
in alcohol and alkalies; slightly soluble in ether and 
hot water. M.p. 369° C; b.p. 462° C. Probably low 
toxicity. 

Derivation: By fusion of anthraquinonedisulfonic acid 
with caustic soda and potassium chlorate; the melt is 
run into hot water and the anthrapurpurin precipitated 
by hydrochloric acid. 

Uses: Dyeing; organic synthesis. 

anfhraquinone C 6 H 4 (CO) 2 C 6 H 4 . 

Properties: Yellow needles. Soluble in alcohol, ether, 
and acetone; insoluble in water. Sp. gr 1 419-1 438- 

P°-"‘ (closed cup) 

365 F. Combustible. Low toxicity. 

Denvation: (a) By heating phthalic anhydride and 

deh 5 dr^•‘" ‘Ilf aluminum chloride and 

nfnhif ® product; (b) by condensation of 1 , 4 - 
naphthoqumone with butadiene 
Method of purification: Sublimation. 

elSrica? 95 ' 5 %.‘^’ basis); 

Containers: Bags; drums. 

oee also anthraquinone dye 

crSri \echnicaf omH ’ ?>ightly yellow to white 

Me m waS\n?sSgSurlc fciT^S'if-- 
IS the more soluble The 1 sfitf fr ■ ^’^T'somer 
with decomposition at 310-3n = c -fhe f S ’ 

Kwf.Sy."''”'”'””'™ "• 

"?S?"pS “ S™'”! "«> f««lng 

oxide to a mixture of the 1 I- an?f 8 ®.®''‘=“''ic 

from strong sulfuric acid orf'n'f"^* crystallization 
Use: Dyes. 

'h ““rawSoMToHfCoi'SH 

ment of color. C I develop- 

These are acid or' mordant ^2999. 

groups respectively are presen^Th'^^" 
dyes that can be reducedTo an ‘‘"‘hraquinone 
(vat) derivative that has affinf? “i'^Mine soluble leuco 
«n be reoxidized L tL dve L 7 l-^‘'’^^^’“"‘^'"bich 
quinone vat dyes. They arJ I’afn 1 anthra- 

and silk, and hawexcenfm^ °n cotton, 
and fastness, and relatively low m ^ 

Properties: Colorless needtf^ anthranol 

“^“"‘''raquinone wiih tin and 
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carbon and nitrogen atoms. This prevents free rota- 
tion so that two different spatial arrangements of 
substituent atoms or groups are possible. When a 
given pair of these are on opposite sides of the double 
bond, the arrangement is called anti-, when they are 
on the same side it is called syn-, as indicated below: 


C6H5-C— H 


CsHj-C— H 


HO-N 

anti 


N-OH 

syn 


These prefixes are disregarded in alphabetizing chem- 
ical names. 

(2) A prefix meaning “against” or “opposed to,” as in 
antibody, antimalarial, etc. 

antianxiety agent. See psychotropic drug. 

antibiotic. A chemical substance produced by microor- 
ganisms that has the capacity, in dilute solutions, to in- 
hibit the growth of other microorganisms or destroy 
them. Only about 20 out of several hundred known 
have proved generally useful in therapy; those that 
are used must conform to FDA requirements. The 
most important groups of antibiotic-producing or- 
ganisms are the b^acteria, lower fungi or molds, and 
actinomycetes. These antibiotics belong to very di- 
verse classes of chemical compounds. Most of the 
antibiotics produced by bacteria are polypeptides 
(such as tyrothricin, bacitracin, polymyxin). The 
penicillins are the only important antibiotics pro- 
duced by fungi. Actinomycetes produce a wide variety 
of compounds (actinomycin, streptomycin, chlor- 
amphenicol, tetracycline). The antimicrobial activity 
(antibiotic spectrum) of antibiotics varies greatly; 
some are active only upon bacteria, others upon fungi, 
still others upon bacteria and fungi; some are active 
on viruses, some on protozoa, and some are also active 
on neoplasms. An organism sensitive to an antibiotic 
may, upon continued contact with it, develop re- 
sistance and yet remain sensitive to other antibiotics. 
Note: A number of antibiotics have been restricted 
by FDA, both for direct use by humans and as addi- 
tives to animal feeds. Among those that are in ques- 
tion are streptomycin, chloramphenicol, tetracycline 
and some forms of penicillin. 

See also penicillin; cephalosporin. 

antibody. See antigen-antibody. 

antiblock agent. A substance, e.g., a finely divided solid 
of mineral nature, which is added to a plastic mix to 
prevent adhesion of the surfaces of films made from 
the plastic to each other or to other surfaces. They are 
of particular value in polyolefin and vinyl films. The 
hard, infusible particles tend to roughen the surface 
and thus maintain a small air space between adjacent 
layers of the film, thus preventing adhesion. Silicate 
minerals are widely used for this purpose. Another 
type of antiblock function is performed by high- 
melting waxes, which bloom to the surface and form 
a layer that is harder than the plastic. 

anticaking agent. An additive used primarily in certain 
finely divided food products that tend to be hygro- 
scopic to prevent or inhibit agglomeration and thus 
maintain a free-flowing condition. Such substances 
as starch, calcium metasilicate, magnesium carbonate, 
and magnesium stearate are used for this purpose in 
table salt, flours, sugar, coffee, whiteners, and similar 
products. 


anticancer agent. Any of several antibiotic drugs re- 
ported to be effective in treatment of various types of 
cancer. One of these is adriamycin, produced by 
fermentation of a mold fungus; approved for clinical 
research by FDA, it is said to be effective against 
leukemia, breast cancer and bladder cancer; it has 
deleterious side effects involving the heart. Other such 
agents are daunorubicin and carminomycin. 

anticholinesterase. See cholinesterase inhibitor; nerve 
gas; insecticide. 

antichlor. Any product which serves to neutralize and 
remove hypochlorite or free chlorine after the bleach- 
ing operation. For many years the term was con- 
sidered synonymous with sodium thiosulfate, but it 
may equally be applied to sodium disulfite or any 
other product used for the purpose. 

anticoagulant. A complex organic compound, often a 
carbohydrate, that has the property of retarding the 
clotting or coagulation of blood. The most effective 
of tke.se. \s keparin (q.v.), wklek acts by InterferiTig 
with the conversion of prothrombin to thrombin and 
by inhibiting the formation of thromboplastin. In ad- 
dition to their specific clinical uses, anticoagulants 
have been applied with limited success to rodenti- 
cides (see warfarin). They are regarded as cumulative 
poisons, requiring multiple ingestions to be lethal. One 
type (diaphenadione) has been found to reduce blood 
cholesterol in experimental animals. 

antidepressant. See psychotropic drug. 

antidote. Any substance that inhibits or counteracts the 
effects of a poison which has entered the body by any 
route. Mild acids or alkalies (except sodium bicarbon- 
ate) exert neutralizing action if corrosive materials 
have been swallowed; for noncorrosive poisons warm 
salt water or milk may be given to cause vomiting. 
Activated charcoal in water is effective in protecting 
the throat and stomach linings, except for corrosive 
poisons. Nothing should be administered by mouth if 
the subject is unconscious. Artificial respiration may 
be necessary. In no case should alcohol be used as an 
antidote. Atropine is known to be an antidote for poi- 
soning by cholinesterase inhibitors. 

antiemetic agent. A compound, usually classed as a 
pharmaceutical, that inhibits or prevents nausea. A 
well-known type is dimenhydrinate (“Dramamine”) 
which is useful to counteract motion sickness, nausea 
due to pregnancy, etc. A more recent antiemetic is a 
benzoquinolizine derivative used for nausea resulting 
from anesthesia (“Emete-con.”^”) 

antienzyme, A substance present in the substrate which 
restricts or negates the catalytic activity of the enzyme 
on that substrate. 

antifertility agent. A synthetic steroid sex hormone 
of the type normally produced by the body during 
pregnancy. Said to act by simulating the conditions 
of pregnancy and thus suppressing ovulation, which 
automatically prevents conception. The hormones 
used are basically of two kinds: (1) progestin(synthetic 
progesterone) and (2) synthetic estrogen. There are 
also several other derivatives, all of which are much 
stronger than natural progesterone and estrogen when 
taken orally. The chemical modifications are necessary 
for oral potency. 

Injectable contraceptives that remain effective over 
much longer periods than the oral type are also avail- 
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able. The active ingredient is medoxyprogesterone 
acetate. Experimental work is also being done 
N,N"-octaethyIenediamine bis(dichloroacetamide) 
(“Fertilysin”). An estrogen-free type is available 
in England (chloromadinone acetate); it is said to be 
less effective, but with less tendency to blood clotting, 
than estrogenic types. 

Hazard: FDA requires that oral contraceptives carry a 
label warning of the tendency of these agents to form 
blood clots. There is also a possibility that they have 
other adverse side effects. 

Note: Proteins and peptides which act as enzyme in- 
hibitors have been identified in the semen of some 
mammals. 

‘Antifoam A.”"’ Trademark for a silicone defoamer 
used to prevent or suppress foams in a wide variety 
of aqueous and nonaqueous systems. Generally ef- 
fective at concentrations in the range of 1 to 200 ppm. 
Permissible in food processing up to 10 parts per 
million. Also available as a water-dilutable emulsion. 

•Antifoam 3, 5, 7, 9, 44, 60, 66.”2''5 Trademark for 
silicone emulsions and fluids designed for the pre- 
vention or suppression of foam in aqueous and non- 
aqueous systems. Antifoams 3 and 44 used in food- 
grade applications. 


antigen-antibody. An antibody is a blood serum protein 
of the globulin fraction, which is formed in response 
to introduction of an antigen. It has a molecular 
weight of about 160,000. An antigen is an infective 
organism (protein) with molecular weight of at least 
10,000; it is able to induce formation of an antibody 
in an organism into which it is introduced (by injec- 
tion). Thus an animal is able to resist infections to 
which it has previously been exposed. The entire 
science of immunology is due to antigen-antibody re- 
actions, the most outstanding feature of which is their 
specificity. 

The antibodies produced in the bloodstream can 
react only with the homologous antigen, or with those 
of a similar molecular structure. As a result, the animal 
can destroy a particular virus or bacterium and become 
immune. The specificity of antigens is due not so much 
to the molecules as a whole as to its configuration; 
certain radicals (polar and quaternary ammonium 
groups) seem to “mate” with corresponding com- 
plementary structures in the antibody molecule. A 
precipitate or agglutinate (q.v.) is formed by the re- 
action, which is analogous to colloidal (catalytic) 
reactions in some respects, e.g., surface configuration. 
See also allergen; immunochemistry; antagonist, 
structural. 


“Antifoam C-1 and HP.”'°* C-1 is a light-colored water- 
soluble liquid; HP a dry, powdered, water dispersible 
blend containing organic dispersing agents and sodium 
sulfite. 

Uses; Foaming and carryover control in steam boilers. 
Improves steam purity; disperses sludge; minimizes 
blowdown. 

nntifoam agent. See defoaming agent. 

antifouling paint. An organic coating formulated espe- 
cially for use on the hulls and bottoms of ships, 
boats, buoys, pilings, and the like, to protect them 
from attack by barnacles, teredos, and other marine 
organisms. The chief specific ingredient is a metallic 
naphthenate, e.g., copper naphthenate; mercury com- 
pounds are also used. 

antifreeze. (1) Water additive. Any compound that low- 
ers the freezing point of water. Both sodium chloride 
and magnesium chloride were once used, but their 
extreme corrosive properties made them a liability 
in automotive cooling systems. Methyl alcohol re- 
quires only 27% by volume for protection to 0°F. Due 
to its tendency to evaporate rapidly at operating 
temperatures, its flammability and low boiling point 
(I47‘’F), it has been replaced by glycol derivatives, 
which are relatively noncorrosive, nonflammable, have 
very low evaporation rate, and are effective heat- 
exchange agents. A concentration of about 35% pro- 
tects against freezing to 0°F. Ethylene and propylene 
glycol antifreezes can be carried in an automotive cool- 
ing system for several years without damage, and are 
satisfactory coolants at summer operating tempera- 
tures. Methoxy propanol has been introduced as an 
antifreeze-coolant for diesel engines. See also coolant. 

(2) Gasoline additive. A proprietary preparation 
trademarked “Drygas.”^*'° consisting of methyl alco- 
hol, isopropyl alcohol, or mixtures of these, which 
lower the freezing point of water enough to inhibit 
ice formation in feed lines and carburetors. It is added 
directly to the gasoline. It is highly toxic and flam- 
mable. 

"Anti-Fume S Solution."-* Trademark for a durable 
protective agent for inhibiting and fading of dyed 
acetate by atmospheric gases. 


“Anti-Germ 500.”^^’ Trademark for a highly concen- 
trated and potent disinfectant, sanitizer and deodor- 
izer with residual bacteriostatic action. Effective 
against a broad range of bacteria and fungi. Con- 
tains two quaternary ammonium compounds and 
isopropyl alcohol. 


antiglobulin. An agent used to coagulate globulin. 

antihistamine. A synthetic substance structurally analo- 
gous to histamine whose presence in minute amounts 
prevents or counteracts the action of excess histamine 
formed in body tissues. These compounds are usually 
complex amines of various types, and also have other 
physiological effects and medical uses. Examples are, 
chlorpheniramine maleate, dimenhydrinate, diphen- 
hydramine hydrochloride, imidazole, pheniramine 
maleate, pyrilamine maleate, thonzylamine hydro- 
chloride, tripelennamine hydrochloride. See also 
antagonist, structural. 


,-7'’ uigaiiii, oumpouna naving 

me property of lowering blood pressure in animals and 
better-known types are the alkaloid 
reserpine and its derivative, syrosingopine; guanethi- 
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hydralazine. They func- 
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is claimed to have substantial antiknock properties; 
cerium compounds are also being researched. 

antilymphocytic serum (ALS). An immunological sup- 
pressant for use in organ transplants. It acts to con- 
trol the build-up of rejection factors in the blood 
which result from introduction of foreign organs 
into the body. See also immunochemistry. 

“Antilac.”‘*’5 Trademark for liquid antimony lactate 
containing 15% available antimony oxide. Recom- 
mended as a replacement for technical tartar emetic. 
See “Mordantine.” 

antimalarial agent. A natural or synthetic drug of the 
alkaloid type that is specific to combating malaria, 
a disease of the tropics. Most of the synthetic types 
are derivatives of 8-aminoquinoline (nitrogen-con- 
taining heterocyclic compounds) developed by re- 
search teams before and during the Second World 
War. Quinine (q.v.) has been the standard natural 
antimalarial drug for centuries. The first synthetic 
was pamaquin ( 1 926), but it proved too toxic for more 
than limited use. Mepacrin ("Atabrin”) was devel- 
oped in 1932; 'it was used m the war and was iound 
more effective then quinine, though it discolored the 
skin. Chloroquine (q.v.) and pentaquine followed, the 
former being preferable to mepacrin with no skin dis- 
coloration. A more recently discovered non-hetero- 
cyclic called proguanil (1945) has the advantages of 
lower cost and toxicity than other antimalarials. See 
also chemotherapy. 

antimatter. See antiparticle. 

antimetabolite. See antagonist, structural; antihista- 
mine. 

antimonial lead alloy (hard lead). Lead containing from 
about 6 to 28% antimony. Common grades are as 
follows; (a) 15% antimony; resistant to sulfuric acid; 
used in type metal; (b) national stock pile specification, 
10.7-11.3% antimony; (c) battery grids; 5-11% anti- 
mony; (d) battery terminals; 4% antimony; (e) cable 
sheaths; 1% antimony. 

antimonic. The variation of the name antimony used 
for compounds in which the antimony has a valence 
of five, as antimony pentachloride, pentasulfide, etc. 

antimonic acid. See antimony pentoxide. 

antimonic anhydride. See antimony pentoxide. 

antimonite. See stibnite. 

antimonous (antimonious). The variation of the name 
antimony used for compounds in which the antimony 
has a valence of three, as in antimony tribromide, 
antimony trichloride, antimony trioxide, antimony 
trisulfide. 

antimonous sulfide. See antimony trisulfide. 

antimony Sb (from Latin stibnium). Element of atomic 
number 51; Group VA of the Periodic Table. 2 stable 
isotopes. 

Properties; Atomic weight 121.75; valences 3, 4, and 
5; silver-white solid; m.p. 630.5°C; b.p. I635°C; 
low thermal conductivity; Mohs hardness 3 to 3.5. 
Oxidized by nitric acid; unattacked by HCl in absence 
of air; reacts with H 2 SO 4 . Nontoxic as solid. Com- 
bustible. A semiconductor. 

Forms; Besides the stable metal there are two allo- 
tropes — yellow crystalline and amorphous black 
modifications. 


Ores; Stibnite, kermasite, tetrahedrite, livingstonite, 
jamisonite. 

Occurrence; Algeria, Bolivia, China, Mexico, South 
Africa, Peru, Yugoslavia. 

Derivation; Reduction of stibnite with iron scrap; 
direct reduction of natural oxide ores. About half the 
antimony used in U.S. is recovered from lead-base 
battery scrap metal. 

Grades; Up to 99.999% pure; technical; powder; com- 
mercial grade in 55-lb cakes 10 X 10 X 2)4". 
Containers; 224-lb cases. 

Hazard; Toxic as fume. Tolerance (as Sb) 0.5 mg per 
cubic meter of air. Use with adequate ventilation. 
Uses; Hardening alloy for lead, especially storage 
batteries and cable sheaths; bearing metal; type metal; 
solder; collapsible tubes and foil; sheet and pipe; semi- 
conductor technology (99.999% grade); pyrotechnics. 

antimony 124. Radioactive antimony isotope. 
Properties; Half-life, 60 days; radiation, beta and 
gamma. The chemical form used is often antimony 
trichloride and oxychloride in hydrochloric acid 
solution. 

Vises; As a tracer jq.v.'; especiaTiy in soTid state stucl'ies, 
and marker of interfaces between products in pipe 
lines; the gamma ray has sufficient energy to eject 
neutrons from beryllium. Convenient portable neutron 
sources, which may be reactivated in a nuclear reactor, 
are made by irradiation of an antimony pellet encased 
in a beryllium shell. 

Hazard; Toxic; radioactive material. 

Shipping regulations; (Rail, Air) Consult regulations. 

antimony 125. Radioactive antimony isotope. Half-life 
2.4 years; emits beta and gamma rays. 

Hazard; Radioactive poison. 

Shipping regulations; (Rail, Air) Consult regulations. 

antimony black. Metallic antimony in the form of a fine 
powder produced by electrolysis or chemical action 
on an antimony salt solution. See also antimony 
trisulfide. 

antimony bromide. See antimony tribromide. 

antimony, caustic. See antimony trichloride. 

antimony chloride. See antimony trichloride. 

antimony chloride, basic. See antimony oxychloride. 

antimony fluoride. See antimony trifluoride. 

antimony hydride (stibine) SbHi. 

Properties; Colorless gas; m.p. -88° C; b.p. -17°C. 
Derivation; Action of HCl on antimony/ metal com- 
pounds such as Zn3Sb2; also released by reduction of 
antimony compounds in HCl solutions with zinc or 
other reducing metal. 

Hazard; Toxic. Tolerance, 0.1 ppm in air; 0.5 mg per 
cubic meter of air (as Sb). 

antimony iodide. See antimony triiodide. 

antimonyl. The radical or group SbO, which occurs 
commonly in formulas ofantimony compounds. Thus, 
SbOCl is often named antimonyl chloride, and 
numerous other antimony compounds are some- 
times named in a similar manner. 

antimony lactate Sb(C3H503)3. 

Properties; Tan-colored mass. Solution in water. 
Grades; Technical. 

Containers; 500-lb barrels. 
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Hazard: Toxic. Tolerance (as Sb), 0.5 mg per cubic 
meter of air. 

Uses: Mordant in fabric dyeing, 
antimony oxide. See antimony trioxide, 
antimony oxychloride (antimony chloride, basic; anti- 
monyl chloride) SbOCl. 

Properties: White powder; m.p. 170° C (decomposes), 
soluble in hydrochloric acid and alkali tartrate solu- 
tions; insoluble in aleohol, ether, and water. 

Derivation; Interaction of water and antimony chloride. 
Hazard; Toxic. Tolerance (as Sb) 0.5 mg per cubic 
meter of air. 

Uses: Antimony salts; flameproofmg textiles. 

antimony pentachloride (antimony perchloride) SbCls. 
Properties: Reddish-yellow, oily liquid. Offensive odor. 
Hygroscopic. Solidifies by absorption of moisture. 
Decomposed by excess water into hydrochloric acid 
and antimony pentoxide. Soluble in an aqueous solu- 
tion of tartaric acid, in hydrochloric acid, and chloro- 
form. M.p. 2.8°C; sp. gr. 2.34; b.p. 92°C (30 mm). 
Derivation: Action of chlorine on antimony powder. 
Containers: Drums. 

Hazard: Toxic and corrosive. Fumes in moist air and 
reacts strongly with organic materials. Tolerance 
(as Sb), 0.5 mg per cubic meter of air. 

Uses: Analysis (testing for alkaloids and cesium); 
dyeing; intermediates; as chlorine carrier in organic 
chlorinations. 

Shipping regulations: (Rail) White label. (Air) Corro- 
sive label. 

antimony pentafiuoridc SbFs. 

Properties; Liquid; sp. gr. 2.99 (23° C); m.p. 7°C; b,.p. 
149.5° C; hydrolyzed by water; soluble in potassium 
fluoride, liquid sulfur dioxide. 

Derivation; Antimony pentachloride and anhydrous 
hydrogen fluoride. 

Containers: Steel cylinders. 

Hazard: Toxic; corrosive to skin and tissue. Tolerance 
(as Sb), 0.5 mg per cubic meter of air. 

Use: Catalyst and/or source of fluorine in fluorination 
reactions. 

Shipping regulations: (Rail) White label. (Air) Corro- 
sive label. Not acceptable on passenger planes. 

antimony pcntasulfidc (antimony red; antimony persul- 
fide; antimony sulfide golden, Sb2S5. 

Properties; Ora'nge yellow powder; odorless; insoluble 
in water; soluble in concentrated hydrochloric acid 
with evolution of hydrogen sulfide; soluble in alkali. 
Decomposes on heating. 

Hazard; Rammable, dangerous fire risk near oxidizing 
materials. Toxic. Tolerance (as Sb), 0.5 mg per cubic 
meter of air. 

Uses: Red pigment; rubber accelerator. 

Shipping regulations; (Rail) Rammable solid.n.o.s.. 
Yellow label. (Air) Flammable Solid label. 

antimony pentoxide (antimonic anhydride; antimonic 
acid; stibic anhydride) SbjOj. 

Properties: White or yellowish powder; sp. gr. 5.6; 
m.p. 450°C; loses oxygen above 300°C; insoluble in 
water; soluble in strong bases forming antimonates; 
insoluble in adds except concentrated hydrochloric. 
Derivation. Action of concentrated nitric acid on the 
metal or the trioxide. 

Hazard; Oxidizing material. Moderate fire risk. Toler- 
ance (as Sb), 0.5 mg per cubic meter of air. Toxic by 
inhalation. 

Use; Preparation of antimonates and other antimony 
compounds. 

antimony perchloride. See antimony pentachloride. 


antimony persulfide. See antimony pentasulfide. 

antimony potassium tartrate (tartar emetic; potassium 
antimonyl tartrate; tartrated antimony) 
K(Sb0)C4H406 • / 2 H 2 O. 

Properties; Transparent, odorless crystals, efforescing 
on exposure to air, or white powder; sweetish, metal- 
lic taste. Sp. gr. 2.6; at 100°C loses all its water. Sol- 
uble in water, glycerol; insoluble in alcohol. Aqueous 
solution is slightly acid. 

Derivation: By heating antimony trioxide with a solu- 
tion of potassium bitartrate and subsequent crystal- 
lization. 

Grades: Technical; crystals; powdered; C.P.; U.S.P. 
Containers: Drums; barrels. 

Hazard: Toxic by ingestion and inhalation. Tolerance 
(as Sb), 0.5 mg per cubic meter of air. 

Uses; Textile and leather mordant; medicine; insecti- 
cide. 


antimony salt (deHaens salt). Mixture of antimony tri- 
fluoride and either sodium fluoride or ammonium 
sulfate. 

Properties: White crystals; soluble in water. 

Hazard: Toxic. Tolerance (as Sb), 0.5 mg per cubic 
meter of air. 

Use: Dyeing and printing textiles. 

antimony sodiate. See sodium antimonate. 

antimony sodium thioglycollate C 4 H 404 NaS 2 Sb. 
Properties: White or pink powder; odorless or with a 
faint mercaptan odor; freely soluble in water; insol- 
uble in alcohol. 

Hazard: Toxic. Tolerance (as Sb), 0.5 mg per cubic 
meter of air. 

Use; Medicine. 


antimony sulfate (antimony trisulfate) Sb 2 (S 04 ) 3 . 
Properties: White powder or lumps. Deliquescent. 
Decomposes in water. Sp. gr. 3.62 (4°C). 

Hazard: Toxic and flammable; tolerance (as Sb), 0.5 
mg per cubic meter of air. 

Uses: Matches; pyrotechnics. 


j .. — uiumiuc; OUDO. 

c deliquescent, crystalline mass. 

Soluble in carbon disulfide, hydrobromic acid, hy- 
drochloric acid, ammonia. Decomposed by water 
Sp. gr. 4.148; m.p. 96.6°C; b.p. 280°C. 

Hazard: Toxic. Tolerance (as Sb), 0.5 mg per cubic 
meter of air. 
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antimony trifluoride (antimony fluoride) SbFj. 
Properties: White to gray crystals, hygroscopic. M.p. 
292°C; sp. gr. 4.58; soluble in water. Grade: 99-100%. 
Hazard: Toxic; strong irritant to eyes and skin. Tolerance 
(as Sb), 0.5 mg per cubic meter of air. 

Uses: Porcelain; pottery; dyeing; fluorinating agent. 

antimony triiodide (antimony iodide) SbH. 

Properties: Red crystals. Volatile at high temperatures. 
Soluble in carbon disulfide, hydrochloric acid, and 
solution of potassium iodide; insoluble in alcohol and 
chloroform, decomposes in water with precipitation 
of oxyiodide. Sp. gr. 4.768; m.p. 167°C; b.p. 401°C. 
Derivation: Action of iodine on antimony. 

Hazard: Toxic. Tolerance (as Sb), 0.5 mg per cubic 
meter of air. 

antimony trioxide (antimony white; antimony oxide). 
Sb2 03. Occurs in nature as valentinite. 

Properties: White, odorless, crystalline powder. Sp. 
gr. 5.67; m.p. 655°C. Insoluble in water; soluble in 
concentrated hydrochloric and sulfuric acids, strong 
alkalies; amphoteric. 

Dedvatiow. BviTOittg, aotimowy m. ak; adding, ammo- 
nium hydroxide to antimony chloride; directly from 
low-grade ores. 

Grades: Technical; pigment. 

Containers: Bags; barrels. 

Hazard: Toxic. Tolerance (as Sb), 0.5 mg per cubic 
meter of air; may cause dermatitis. 

Uses: Flameproofing of textiles, paper, and plastics 
(chiefly polyvinyl chloride); paint piginents; ceramic 
opacifier; catalyst; intermediate; staining iron and 
copper; phosphors; mordant; glass decolorizer. 

antimony trisulfate. See antimony sulfate. 

antimony trisuUlde (antimony orange; black antipony; 
antimony needles; antimonous sulfide; antimony 
sulfide) SbaSs. 

Properties; (a) Black crystals; (b) orange-red crystals. 
Insoluble in water; soluble in concentrated hydro- 
chloric acid, and sulfide solutions; Sp. gr. 4.562; m.p. 
546° C. 

Derivation: (a) Occurs in nature as black crystalline 
stibnite (q.v.). (b) As precipitated from solutions of 
salts of antimony, the trisulfide is an orange-red pre- 
cipitate, which is filtered, dried and ground. 

Grades: Technical. 

Containers: Barrels; bags. 

Hazard: Explosion risk in contact with oxidizing 
materials. Toxic. Tolerance (as Sb), 0.5 mg per cubic 
meter of air. 

Uses: Vermilion or yellow pigment; antimony salts; 
pyrotechnics; matches; percussion caps; camouflage 
paints (reflects infrared radiation in same way as green 
vegetation). 

antimycin A (C28H40O9N2). An antibiotic substance said 
to have strong fungicidal properties. 

Properties: Crystals, M.p. 139-I40°C; soluble in al- 
cohol, ether, acetone, and chloroform; sUghtly solu- 
ble in benzene, carbon tetrachloride, and petroleum 
ether; insoluble in water. 

Derivation: From Streptomyces. 

Use: Active against a large group of fungi, but in general 
not against bacteria; possible insecticide and miticide. 

antioxidant. An organic compound added to rubber, 
natural fats and oils, food products, gasoline and 
lubricating oils to retard oxidation, deterioration, 
rancidity, and gum formation, respectively. Rubber 


antioxidants are commonly of an aromatic amine type, 
such as di-beta-naphthyl-para-phenylenediamine and 
phenyl-beta-naphthylamine; a fraction of a percent 
affords adequate protection. Many antioxidants are 
substituted phenolic compounds (butylated hydroxy- 
anisole, di-tert-butyl-para-cresol, and propyl gallate). 
Food antioxidants are effective in very low concentra- 
tions (not more than 0.01% in animal fats) and not 
only retard rancidity but protect the nutritional value 
by minimizing the breakdown of vitamins and essential 
fatty acids. Sequestering agents, such as citric and 
phosphoric acids, are frequently employed in anti- 
oxidant mixtures to nullify the harmful effect of traces 
of metallic impurities. 

Note: Maximum concentration of food antioxidants 
approved by FDA is 0.02%. 

antiozonant (antiozidant). A substance used to reverse 
or prevent the severe oxidizing action of ozone on 
elastomers, both natural and synthetic. Among anti- 
ozonant materials used are petroleum waxes, both 
amorphous and microcrystalline, secondary aromatic 
amines such as N.N-diphenyl-para-phenylenediamine, 
quimoVine, and furan derivatives. See also ozone. 

antiparticle (antimatter). A subatomic particle identical 
in mass with electrons, protons, and neutrons but 
opposite in electrical charge or (in the case of the 
neutron) in magnetic moment. Thus a positron is an 
electron with a positive charge; an antiproton is a 
proton with a negative charge; an antineutron has 
no charge but has a magnetic moment opposite to 
that of a neutron. A photon has no antiparticle, since 
it has no property except motion. When an antipar- 
ticle collides with its opposite particle (that is, a 
collision of an electron and a positron), both par- 
ticles are annihilated and their masses are converted 
to photons of equivalent energy. The same is true of 
other subatomic particles (neutrinos, mesons, etc.), 
which are fantastically short-lived (of the order of 
billionths of a second). The quantum-mechanical con- 
cepts that led to the discovery of antiparticles include 
that of “strangeness,” which is expressed numerically. 

antiperspirant. Any substance having a mild astringent 
action which tends to reduce the size of skin pores and 
thus restrain the passage of moisture on local body 
areas. The most commonly used antiperspirant agent 
is aluminum chlorohydrate; use of zirconium com- 
pounds in antiperspirant sprays has been virtually 
discontinued because of their suspected carcino- 
genicity, though they are permissible in creams. Anti- 
perspirants exert a neutralizing action which gives 
them deodorant properties. The FDA classifies them 
as drugs rather than as cosmetics. 

antipsychotic agent. See psychotropic drug. 

antipyrine (phenazone; 2,3-dimethyl-l-phenyl-3-pyrazo- 
lin-5-one). (CH3)2(C6H5)C3HN20. 

Properties: Colorless crystals or powder; odorless; 
slightly bitter taste; sp. gr. 1.19; m.p. 110-113°C; b.p. 
319°C; soluble in water, alcohol, and chloroform; 
slightly soluble in ether. 

Derivation: Condensation of methylphenylhydrazine 
and ethyl acetoacetate. 

Method of purification: Crystallization. 

Grades: Technical; N.F. 

Containers: Drums; barrels. 

Hazard: Moderately toxic by ingestion. 

Uses: Medicine; an analytical reagent for nitrous acid, 
nitric acid, and iodine number. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page numbers see Contents. 



ANTIPYRINE CHLORAL HYDRATE 


70 


antipyrine chloral hydrate. See chloral hydrate antipy- 
rine. 

antiscorbutic. Tending to prevent scurvy. See ascorbic 
acid. 

antiseptic. A substance applied to humans or animals 
that retards or stops the growth of microorganisms 
without necessarily destroying them, e.g., alcohol; 
boric acid and borates; certain dyes, as acriflavine; 
menthol; hydrogen peroxide; hypochlorites; iodine; 
mercuric chloride; and phenol. Many of these are 
corrosive and poisonous and should be used with 
great caution. Among the newer antiseptics are 
hexachlorophene, which also has some degree of 
toxicity, and some quaternary ammonium compounds. 
See also disinfectant; sanitizer; fumigant. 

antiskinning agent. A liquid antioxidant used in paints 
and varnishes to inhibit formation of an oxidized film 
on the exposed surface in cans, pails, or other open 
containers. 

antistatic agent. The marked tendency of thermoplastic 
polymers to accumulate static charges, which result 
in adherent particles of dust and other foreign matter, 
has required study of possible means of eliminating 
or reducing this property. The following have been 
tried. (1) Development of more electrically conductive 
polymers, e.g., tetracyanoquinodimethane. (2) Incor- 
poration of additives which migrate to the surface of 
the plastic or fiber and modify its electrical properties; 
examples of these are fatty quaternary ammonium 
compounds, fatty amines, and phosphate esters; other 
types of antistatic additives are hygroscopic com- 
pounds, such as polyethylene glycols, and hydrophobic 
slip additives that markedly reduce the coefficient of 
friction of the plastic. (3) Copolymerization of an anti- 
static resin with the base polymer. 

“Antistine” Phosphate.^o* Trademark for antazoline 
phosphate. 

“Antox,”^* Trademark for rubber antioxidant; a con- 
densation product of butyraldehyde-aniline. Amber 
liquid. 

“Antozife.”®’-"'’ Trademark for a series of antiozonants 
for use in rubber and synthetic rubber. 

1 . N ,N'-Di(2-octyl)-para-phenylenediamine. 

2. N.N'-Di-3(5-methylheptyl)-para-phenyl- 
enediamine. 

MPD. N,N'-Bis(l ,4-dimethylpentyl)-para-phenyl- 
cnediamine. 

“Antron.”-* Trademark for nylon textile fibers in the 
form of continuous filament yarns and staple. 

ANTU. Abbreviation foralpha-naphthylthioureafq.v.). 

AP. Abbreviation for ammonium perchlorate (q.v.). 

“Apamide.”-’2 Trademark for acetaminophen. Scepara- 
acctylaminophenol. Used in medicine. 

APAP. Abbreviation for acetyl-para-amino-phenol. See 
para-acetylaminophenol. 

“Apasol" \V-134S.J“’ Trademark for a completely sulfo- 
nated ester of a high molecular weight alcohol; used 
in many textile operations. 

apatite. A natural calcium phosphate (usually contain- 
ing fluorine) occurring in the earth’s crust as phosphate 
rock. It is also the chief component of the bony struc- 
ture of teeth. See also fluoridation. 

Properties: Color variable; sp. gr. 3. 1-3.2; hardness 5; 
frequently in hexagonal crystals. 

Occurrence: Eastern U.S., California; U.S.S.R.; Can- 
ada; Europe. 


Uses; Source of phosphorus and phosphoric acid; 
manufacture of fertilizers; laser crystals. 

APC. Abbreviation for ammonium perchlorate. 

“Apco.”^'>o Trademark for a series of petroleum sol- 
vents with carefully graded boiling ranges and known 
flash points; some are deodorized. Available in up to 
tank car lots. Combustible. 

Uses, according to specific properties; Dry cleaning; 
degreasing; extraction; paint and varnish ' thinner; 
wood- and weed-treating solvent. 

apholate. Generic name for 2,2,4,4,6,6-hexakis(l-aziri- 
dinyl)-2,2,4,4,6,6-hexahydro-l,3,5,2,4,6-triazatri- 
phosphorine. An insect sterilant. Prevents reproduc- 
tion of certain insects by inhibiting formation of DNA 
in eggs. 

Hazard: Probably toxic by ingestion. 

aphrodine. See yohimbine. 

API. Abbreviation for American Petroleum Institute, 
(q.v.). 

API gravity. A scale of measurement adopted by the 
American Petroleum Institute. It runs from 0.0 (equiv- 
alent to specific gravity 1.076) to 100.0 (equivalent 
to specific gravity 0.61 12). The API values as used in 
the petroleum industry decrease as specific gravity 
values inerease. 

“Apiezon.”«i Trademark for a series of hydrocarbon 
oils, greases and waxes that are produced by molec- 
ular distillation and characterized by very low vapor 
pressures and good thermal stability. Used as lubri- 
cants and seals in high vacuum equipment and opera- 
tions; as a stationary phase in gas chromatography. 
Combustible. ° r j 


apo-. A prefix denoting formation from, or relationship 
to, another compound, e.g., apomorhine. 

APO. See triethylenephosphoramide. 

apocarotenal. Food color; supplied in dark purplish- 
black beadlets. Vitamin A activity 120,000 units/ 
gram. Dispersible in warm water. Approved for food 




Appert, Francois (1750-1840). French pioneer in th, 
science of food preservation. Though not a chemist 
application of heat to food products wa 

deSlooed '’°”'^Pre?erving, wh4 eventualh 

aeveioped into the canning industry. The idea of de' 

stroying bactena by heat treatment was latt appliec 
more exhaustively by Pasteur. appiiec 

apple acid. See malic acid. 

apple oil. See isoamyl valerate. 

’’spectfic^pTactkal^probfem^^ ^ 

of creating a new immediate purpose 

or evaluating a propped ingreXn7Tt'‘" 

program is set up to answpr experimental 

pens?” rather thL “Whv h “What hap- 

might be the determination nnH Examples 

her antioxidan the "ub- 

for another in paint foS^ drying oil 

of a new synthetic product development 

■‘Appramine.’’^ Trademarv 
fatty amides. Dispersrreadnv'^^'*"’"^”'”''®'^’ ‘cationic 
tures above Used as sUt" tempera- 

types of textile fibers. * softening agents for all 



71 


ARABIC GUM 


“Appretole.”^^ Trademark for a cream-colored anionic 
fatty amide dispersion. Disperses readily in water 
above 60° C. Used as a softener for cotton and rayon 
textile fabrics. 

“Apresoline.”305 Trademark for hydralazine hydrochlor- 
ide (q.v.). 

aprotic solvent. A type of solvent which neither donates 
nor accepts protons. Examples: dimethylformamide; 
benzene; dimethyl sulfoxide. 

“APW.”2'’‘‘ Trademark for a compound consisting of 
a balanced blend of buffered alkalies and a surface- 
active agent. 

Properties; Soluble in water; total NajO content 39.9%; 
percent of total NaaO in active form 24.0%; percent 
of total Na20 in inactive form 15.9%; white, granular 
dedusted mechanical mix. 

aqua ammonia. See ammonium hydroxide. 

“Aquablak.”'33 Trademark for carbon black and bone 
black aqueous dispersions used in latex paints, latex 
compounding, paper coatings, leather finishing, etc. 

“Aquabond.”353 Trademark for dry and liquid resinous 
adhesives. 

“Aquace.”“* Trademark for vinyl acetate-ethylene co- 
polymer emulsions. 

Properties; 55% to 57% solids; 200 to 600 cps; 4.5 to 6.0 
pH; 0.13p to 0.17p average particle size; nonionic; 
8.9 to 9.1 lbs per gal. 

Containers: Bulk; 55-gal lined steel or fiber drums. 
Uses; Binder for pigments in paper coatings; exterior 
or interior paints; adhesives and textiles. 

“Aquadag.”'** Trademark for a dispersion of colloidal 
graphite in water. Used as a lubricant for dies, tools, 
and molds for metalworking, glassmaking, etc.; con- 
ductive coating. 

“Aquagel.”336 Trademark for a gel-forming colloidal 
bentonite clay used in drilling muds. See also 
bentonite. 

“Aqualin.”'35 Trademark for a herbicide, biocide, and 
slimicide; contains 92% acrolein. 

Hazard: See acrolein. 

Uses; Herbicide used to control aquatic weeds; biocide 
to control microorganisms in oil well injection water; 
slimicide to control slime-forming organisms in pulp 
and paper mills. 

“Aquapel.”3^^ Trademark for a series of alkylketene 
dimers prepared from long chain fatty acids. Used 
for paper sizing. 

“Aquaprint.”3” Trademark for a resin-bonded pigment 
color for printing on textiles. The vehicle, an oil-in- 
water emulsion, contains a water-insoluble binder 
which adheres to the fibers and anchors the color 
permanently to the cloth. 

aqua regia (nitrohydrochloric acid; chloronitrous acid; 
chloroazotic acid). 

Properties: Fuming yellow, suffocating, volatile liquid. 
Derivation; A mixture of nitric and hydrochloric acids, 
usually one part of nitric acid to three or four parts of 
hydrochloric acid. 

Grades; Technical. 

Containers: Glass bottles. 

Hazard: Toxic; a powerful oxidizing agent; corrosive 
liquid. 


Uses: Metallurgy; testing metals; dissolving metals 
(platinum, gold, etc.). 

Stripping regulations; (Rail) White label. (Air) Corro- 
sive label. Not acceptable on passenger planes. Legal 
label name; nitrohydrochloric acid. 

“Aquaresin.”33 Trademark for glycol bori-borate. 
Properties: Water-white viscous liquid which is non- 
drying, Odorless. Soluble in water, methyl alcohol, 
glycerine, and diethylene glycol; insoluble in ethyl 
alcohol and toluene. Sp. gr. (25° C) 1.375; pH (5% 
dispersion) 8.0. 

Uses; Textile lubricant and softener; softener or plasti- 
cizer for glues, gelatins, gums; adhesive for cellophane, 
glassine; sealing joints in systems carrying oils, hydro- 
carbons; fire retardant for treating paper, leather, 
textiles; prevention of caking in pigments in water 
suspensions. 

“Aquarex.”3* Trademark for a series of wetting agents 
for elastomers. They act as stabilizers and mold 
lubricants. 

“Aquarol.”3oo Trademark for water repellents of the 
xvax-TrrnViTva’jen'i mela’i saYi type for texti’ies. 

“Aquasol.”33 Trademark for a highly sulfonated castor 
oil. 

“Aquasorb AR.”^^’ Trademark for a phosphorus pent- 
oxide (PjOsj-based desiccant. 

Hazard: May be flammable and caustic. 

“Aqua-Tone.”39 Trademark for a series of polyvinyl 
acetate emulsion coatings that are easily applied, 
quick drying, completely washable and resistant to 
the effects of sunlight, mildew, and most industrial 
fumes. 

“Aquazinc.”35'* Trademark for an aqueous dispersion 
of zinc stearate containing a wetting agent and de- 
signed to replace powdered zinc stearate for many ap- 
plications in order to eliminate the dust, fire hazard, 
and other difficulties encountered with the dry mate- 
rial. It will volatize at or below 100°C. 

Uses: Manufacture of butyl rubber, neoprene adhe- 
sives, various types of rubber latex, etc. 

“Aquet.”3o^ Trademark for a product used to raise the 
pH of swimming pool water. 

Ar Symbol for argon approved by lUPAC. 

“A.R.”3” Trademark for chemical products for labo- 
ratory and industrial use which are specially pro- 
duced and controlled to meet critical purity and 
uniformity requirements. 

arabic gum (acacia gum). The dried water-soluble ex- 
udate from the stems of Acacia Senegal or related 
species. 

Properties: Thin flakes, powder, granules or angular 
fragments; color white to yellowish white, almost 
odorless, and have a mucilaginous taste. Completely 
soluble in hot and cold water, yielding a viscous solu- 
tion of mucilage; insoluble in alcohol. The aqueous 
solution is acid to litmus. Nontoxic; combustible. 
Occurrence: Sudan, West Africa, Nigeria. 

Composition; A carbohydrate polymer, complex and 
highly branched. The central core or nucleus is D- 
galactose and D-glucuronic acid (actually the calcium, 
magnesium, and potassium salts), to which are at- 
tached sugars such as L-arabinose and L-rhamnose. 
Grades: U.S.P.; F.C.C. (both grades as acacia). 


Superior numbers refer to Manufacturers of Trade Mark Products. For page numbers see Contents. 
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Containers: Bags; multiwall paper sacks; barrels. 

Uses: Pharmaceuticals; adhesives; inks; textile print- 
ing; cosmetics; thickening agent and colloidal stabilizer 
in confectionery and food products, 
arabinogalactan. A water-soluble polysaccharide ex- 
tracted from timber of the western larch trees. It is 
a complex highly branched polymer of arabinose and 
galactose. 

Properties: Dry, light tan powder; readily soluble in 
hot and cold water; both powder and solutions rela- 
tively stable. Nontoxic; combustible. 

Uses: Dispersing and emulsifying agent; lithography. 

ar^inosc (pectin sugar; gum sugar) C5H10O5. Both the 
p- and L-enantiomers occur naturally. L-Arabinose 
IS common in vegetable gums, especially arabic. 
Properties. White crystals. Soluble in water and filyc- 
enn; insoluble in alcohol and ether. M.p. 158.5°C- 
sp. gr. 1.585 (20/4° C). Nontoxic. Combustible. 

Uses: Medicine; culture medium. 

Ara-C. Abbreviation for cytosine arabinoside (q.v.). 

arachidic acid (eicosanoic acid) CH 3 ( 2 )i 8 COOH. A 
widely distributed but minor component of the fats 
of peanut oils and related plant species. 

Properties: Shining, white, crystalline leaflets. Soluble 
in ether; slightly soluble in alcohol; insoluble in water 
n (•00/4°C): b.p. 205°C 

/ 10 ^ 0^3 V, ^ (decomposes); refractive index 1.4250 
(100 C). Nontoxic; combustible. 

Derivation: From peanut oil. 

Grades: Technical 99%. 

Uses: Organic synthesis; lubricating greases waxes 
and plastics; source of arachidyl alcohol; biochemicai 
rcscHrcn. 

ar^hidonic acid (5,8,1 1,1 4-eicosatetraenoic acid) 
CH3(CH2)3(CH:CHCH2)4(CH2)2C00H. A cjo un- 
sSSti'ac^id'"'*- eombustible. An es- 

Sef Uv^Sain™i^ci£-''’''= ^^3.50. 

Grade: 99% methyl ester. 

Uses: Medicine; biochemical research. 

arachidyl alcohol (1-eicosanol) CH,(CH2),8CH20H A 
ilcIlTof " like sttryl 

Properties: White, wax-like solid. M n 66 5°r- h n 

'/.S’’ -i ™ infe 

toxicity ^ ^ benzene. Combustible; low 

^eSr'”"' (“-ialkylaluminum pro- 

Grades: Technical; 99%. 

Containers: Up to tankcars. 

Uses: Lubricants, rubber, plastics, textiles; research. 

A protein from peanut, a globulin 
green s"vrL'‘'snT"Ki’ cystine Yellow 

"’pSSs/e S” ■" 

aralkyl. See arylalkyl. 

structure and physical properties. See polyamide. 


(20° C); b.p. 175°C (0.1 mm); very soluble in common 
organic solvents; insoluble in water; noncorrosive. 
Grades: Technical (90% rain.); wettable powder; emulsi- 
fiable concentrates; dusts. 

Hazard: Irritant to eyes and skin; toxic by ingestion. 
Use may be restricted. 

Uses: Acaricide on a wide variety of vegetation. 

“Aranox.”2''8 Trademark for para-(para-tolysulfonyl- 
amido)-diphenylamine. 
CH3C6H4SO2NHC6H4NHC6H5. 

Properties: Gray powder; sp. gr. 1.32; m.p. 135° C min; 
soluble in acetone, benzene and ethylene dichloride- 
insoluble in gasoline and cold water; slightly soluble 
in hot water or hot alkaline solutions which extract 
It Irom thin rubbersheets after considerable exposure. 
Uses: Antioxidant for light-colored rubber products. 

“Arapahoe Pre-Mix.”.o9 Trademark for mixtures of 
liquid scintillation-counting materials. 

* ^hiri (q disinfectants based on 

Hazard: Moderately toxic by ingestion. 

dithiocarba- 

arbufin (ursin). Available commercially in both natural 
and synthetic forms. Pure synthetic arbutin is hvdrS 
quinone-beta-D-glucopyranoside, C,2Hi603 ^ 

White powdei? m.p 199- 

fisssis 

leaves of most pear species Pure arhutin 

tion, C-14 measurement ^ 
valuable tool. See aTso daSfnr^ been a 

“Arcturus Red.”'"! Trarion,„ 1 /• 
derived from beta-naphtl^ol 

Sse'" rfnlr^V"'^ "4«nated. 
printing on foiI,"ru'bbe^^plaScs*^®''°®'’^P'’‘‘= 


Use i^= ^?derately toxic. 

(also as hydrobromide) 

arene. See aromatic. 

l^uid'or d ” ’’“‘y'-°rtho- 
,W®«‘ng. penetrating anH .Powder form. 
__ '"secticides. embalming fluids ^ spreading agent for 

“Aresket."38 Trna„ 
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argentite (silver glance) AgzS. Lead-gray to black or 
blackish-gray mineral. A natural silver sulfide. Con- 
tains 87.1% silver. Differs from other soft black min- 
erals in cutting like wax. Soluble in nitric acid. Sp. gr. 
7.2-7.36; Mohs hardness 2-2.5. 

Occurrence: Nevada, Colorado, Montana; Mexico; 
Chile; Canada. 

Use: An important ore of silver. 

argentum. The Latin name for silver, hence the symbol 
Ag in chemical nomenclature. 

arginase. An enzyme producing ornithine and urea by 
splitting arginine. It is found in liver. 

Use: Biochemical research. 

arginine (guanidine aminovaleric acid; amino-4-gua- 
nidovaleric acid) 

NHC(NH2)NH(CH2)3CH(NH2)C00H. An essential 
amino acid for rats, occurring naturally in the L(+) 
form. Available as the glutamate and hydrochloride. 
Properties: Prisms from water containing 2 molecules 
of H 2 O, anhydrous plates from alcohol solution; de- 
'hydrates at IDS'LL; decomposes at 244'^C; sparingly 
soluble in alcohol; insoluble in ether. Nontoxic. 
Derivation: Widely found in animal and plant proteins. 
It is precipitated as the flavianate from gelatin hydro- 
lyzate in industry. 

Containers: Drums. 

Uses: Biochemical research; medicine; pharmaceuticals; 
dietary supplement. 

argon Ar. Inert element of atomic number 18, in noble 
gas group of the Periodic System. Atomic weight 
39.948; occurs in air to extent of 0.94% by volume. 
Properties: Colorless, odorless, tasteless, monatomic 
gas; it is not known to combine chemically with any 
element, but forms a stable clathrate (q.v.) with beta- 
hydroquinone; m.p. -189.3°C; b.p. -185. 8°C; sp. 
gr. 1.38 (air = 1); sp. vol. 9.7 cu ft/ lb (70° F, 1 atm). 
Slightly soluble in water. Noncombustible; an asphyx- 
iant gas. 

Derivation: (a) By fractional distillation of liquid air. 
(b) By the treatment of atmospheric nitrogen with 
certain metals such as magnesium and calcium to 
form nitrides, (c) Recovery from natural gas oxida- 
tion bottoms steam in ammonia plant, (d) Originally 
formed by radioactive decay of potassium 40. 
Methods of purification: (a) Highly purified argon is 
obtained by passing the gas through a bed of titanium 
at 850° C. (b) Synthetic zeolite molecular sieves sepa- 
rate oxygen from argon to give high purity gas. 
Grades: Technical; highest purity (99.995%). 
Containers: Steel cylinders (technical); hermetically 
sealed glass flasks (highest purity); tube trailers. 

Uses: Inert gas shield in arc welding; furnace brazing; 
plasma jet torches (with hydrogen); electric and spe- 
cialized light bulbs (neon, fluorescent, sodium vapor, 
etc.); titanium and zirconium refining; flushing molten 
metals (steel) to remove dissolved gases; in Geiger- 
counting tubes, lasers; inert gas or atmosphere in 
miscellaneous applications. 

Shipping regulations: (Rail) (gas) Green label; (pres- 
surized liquid) Green label. (Air) (gas) Nonflammable 
Compressed Gas label; (liquid, nonpressurized) No 
label required; (liquid, low-pressure) Not acceptable 
on passenger planes; (liquid, pressurized) Nonflam- 
mable Compressed Gas label. Not acceptable on 
passenger planes. 

“Argo” Stcepwater.^" Trademark for a liquid concen- 
trate of proteins, soluble nutrients, unidentified 


growth factors (U.G.F.); 53.0-56.0% solids, pH 3.7- 
4.2. Used in manufacture of enzymes and for drugs 
and pharmaceuticals. Shipped in tank cars. See also 
corn steep liquor. 

“Argyrol.” Trademark for an organic compound of 
silver and a protein, used in medicine for its specific 
antiseptic and bacteriostatic action. Low toxicity. 

“Aridex,”^* Trademark for renewable water repellents 
used in textile industry. 

“Aridye.”2’3 Trademark for a product and process for 
printing colors on textiles using permanent and in- 
soluble pigments suspended in an organic vehicle, 
into which water is emulsified to give printing con- 
sistency. The vehicle contains a water-insoluble binder 
which adheres to the cloth and anchors the color per- 
manently to the fibers. 

“Ariperm.”^'’'’ Trademark for a gas-fading inhibitor 
for application to dyed acetate fabrics. Protects the 
dyes from fading due to acid gases in the atmosphere. 

“■Aristocort.'"^'* T rademarx ior triamcinolone (q.v.'j. 

“ArlzoIe.”252 Trademark for a group of terpene products, 
including anethole and sulfate pine oil. Used in per- 
fumes, soaps, etc. 

“Arkolene.”5'><> Trademark for textile wetting agents 
of the alkylarylsulfonate type, sodium or ammonium 
salts. 

“ArkoIube.”3“® Trademark for textile lubricating and 
softening agents, based on silicones, polyethylenes, 
and waxes. 

“Arko Stat-Ex.”3<w Trademark for antistatic agent for 
use on synthetic fibers. 

“Arkofan.”3»“ Trademark for a synthetic tanning agent 
for leather. Ammonium salt of a naphthalenesulfonic 
acid complex. 

“Arlacel.”*®’ Trademark for each of a series of nonionic 
emulsifiers for use in cosmetics and pharmaceuticals. 
They are fatty acid partial esters of polyols or polyol 
anhydrides. 

“Arlex.”*’ Trademark for noncrystallizing industrial 
humectant solution, containing 83% solids consisting 
of sorbitol and related polyhydric materials. 

Use: For flexibilizing and moisture-conditioning in 
industrial applications, including tobacco, glue com- 
positions, cellulose products, etc. 

“Armac.”'5 Trademark for a series of amine acetate 
salts derived from primary, secondary or tertiary 
amines. The alkyl groups range from Cs to Cis. 

Uses: Anticaking agents; biocides; cationic emulsifiers; 
corrosion inhibitors; mineral flotation agents; pigment 
dispersants; pigment flushing agents; textile assistants. 

“Armalon.”^* Trademark for TFE-fluorocarbon fiber 
felt and also for TFE-fluorocarbon resin-coated glass 
fabrics, tapes, and laminates 

“Armazide.”^“^ Trademark for an algaecide for swim- 
ming pools. 

“Armeen.”*5 Trademark for a series of high-molecular- 
weight aliphatic amines: primary, secondary and 
tertiary. Available in chain lengths ranging from 
Cs to Cis and up to 92% purity of a single homolog, 
also in natural mixtures of these chains derived from 
coco, soya or tallow fatty acids. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page numbers see Contents. 
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Uses: Biocides; catalysts; chemical intermediates; cor- 
rosion inhibitors; curing agents; detergents, emulsi- 
fiers; mineral flotation agents; mold release agents; 
petroleum additives; pigment grinding aids; rubber 
reclaiming agents. 

“Armid.”‘5 Trademark for a series of high-melting, 
wax-like amides derived from fatty acids. 

Uses: Antiblocking agents in plastic formulations; 
antitack and antiscratch agents in printing inks; dye 
solubilizers; mutual solvents for waxes and plastics. 

“Armofos.”' Trademark for sodium tripolyphosphate, 
anhydrous NasPjOio. 

Uses: Sequestering agent for iron, calcium and mag- 
nesium ions; soap builder; detergent mixtures; de- 
fiocculator in drilling muds; paper, ceramics and 
textiles. 

“Armosul.”‘5 Trademark for alpha-sulfonated alkyl 
acids, Ci6 and Cis. Biodegradable and suitable for 
detergent preparations. Used in mineral flotation. 

“Armotan.”'5 Trademark for a series of sorbitan and 
polysocbate esters of fatty acids. 

Uses; Bodying agents; corrosion inhibitors; defoam- 
ers; dispersants; emulsifiers; lubricants; opacifiers; 
solubilizers; stabilizers; wetting agents. Approved for 
many food uses. 


aromatic (arene). A major group of unsaturated cyclic 
hydrocarbons containing one or more rings; these are 
typified by benzene, which has a six-carbon ring con- 
taining three double bonds. The vast number of com- 
pounds of this important group, derived chiefly from 
petroleum and coal tar, are rather highly reactive and 
chemically versatile. The name is due to the strong 
and not unpleasant odor characteristic of most sub- 
stances of this nature. Certain 5-membered cyclic 
compounds such as the furan group (heterocyclic) 
are analogous to aromatic compounds. 

Note: The term “aromatic” is often used in the perfume 
and fragrance industries to describe essential oils, 
which are not aromatic in the chemical sense. 

aromaticity. A stable electron shell configuration in 
organic molecules, especially those related to benzene. 
See resonance, orbital theory. 

aromatization. See hydroforming. 

“Aromin.”*' Trademark for a highly aromatic solvent 
widely used as a carrier for chemical pesticides. 

“ArQmQx..”>5 Ttadematk for a series, of meth.yla.ted or 
ethoxylated amine oxides derived from high-molecu- 
lar-weight aliphatic amines. 

Uses; Foam and suds stabilizers in detergent and cos- 
metic formulations; surfactants. 


Armstrong’s acid. See naphthalene-1 ,5-disulfonic acid. 

“Arnel.”^52 Trademark for an acetate fiber made from 
cellulose triacetate. It has a higher melting point and 
is less soluble than cellulose acetate. 

Properties: Staple or continuous filament. Tensile 
strength (psi) 20,000-26,000; elongation 22-28%; sp. 
gr. 1.3; moisture regain 3.2%; m.p. approximately 
300° C; soluble in methylene chloride, glacial acetic 
acis, chloroform; swollen by acetone and trichloro- 
ethylene. Combustible. 

Uses; Knitted and woven fabrics for wearing apparel, 
alone and blended with other fibers; laundry pads; 
electrical insulation; laminated papers. 

arnica. Medication derived from a plant; usually in 
tinctures of various strengths. Used topically for re- 
lief of bruises, strains, etc. 

Hazard: Toxic by ingestion; 1 ounce of 20% tincture 
may cause severe poisoning. 

“Arochem.”-^' Trademark for a series of hard coating 
resins, including modified phenolics, modified alco- 
hols, ester gums, modified maleics. 

“Aroclor.”5s Trademark for a series of polychlorinated 
polyphenols: liquids, resins, or solids. 

Properties: Water-white mobile liquids and pale yellow 
viscous oils to light amber resins and opaque crystal- 
line solids. Some types are combustible. 

Hazard: May be toxic by ingestion and inhalation; 
absorbed by skin. 

Uses: As dielectric liquids; as impregnating agents for 
electrical apparatus; thermostat fluids; swelling agents 
for transmission seals; additives or base for lubricants, 
oils and greases; plasticizers for cellulosics, vinyls, and 
chlorinated rubber. 

“Aronat.”--' Trademark for a series of oxidizing alkyds 
in a petroleum solvent for flat wall coatings. 

“Aroninl.”’-' Trademark for a two-component system 
for industrial and marine finishes. 

“Arolast.”-zi Trademark for a set of components for 
urethane elastomer. 

"Aromaldehydcs.”'** Trademark for a series of simu- 
lated terpeneless oils. 


“Aroset.”2z> Trademark for a thermosetting acrylic 
resin solution to be used as a coating. 

“Arox.”5' Trademark for specially compounded fluid 
lubricants for all air tools. 


“Arquad.”'5 Trademark for a series of quaternary am- 
monium salts containing one or two alkyl groups 
ranging from Cg to Cis. 

Uses: Corrosion inhibitors; emulsifiers; germicides and 
sanitizing agents; textile fabric softeners. 

Arrhenius, Svante (1859-1927) 

Native of Sweden, Nobel prize in chemistry, 1903. 
Best known for his fundamental investigations on 
electrolytic dissociation of compounds in water and 
other solvents, and for his basic equation stating the 
increase in the rate of a chemical reaction with rise 
in temperature; 

if In ^ A 


in which k is the specific reaction velocity, T is t 
absolute temperature, zf is a constant usually refen 
o as the energy of activation of the reaction, and F 
the gas law constant. 


aminophenylarsonate) “ 
CH3CONHC6H,AsO(OH)ONa. 

crystalline powder; odorless tast 
admif^nf or arsenic acid; solutions w 
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removing the excess of aniline by steam distillation 
in alkaline solution and setting the acid free by hydro- 
chloric acid. 

Hazard: Highly toxic. Yields flammable vapors on 
heating above melting point. 

Uses: Arsanilates; manufacture of arsenical medicinal 
compounds, such as arsphenamine, etc.; veterinary 
medicine; grasshopper bait. 

Shipping regulations: (Rail, Air) Arsenical compounds, 
n.o.s. Poison label. 

arsenic As. A nonmetallic element of atomic number 33; 
group VA of Periodic Table; atomic weight 74.9216; 
valence 2,3,5; no stable isotopes. 

Properties: Silver-gray brittle, crystalline solid that 
darkens in moist air. Allotropic forms: black, amor- 
phous solid (beta-arsenic); yellow, crystalline solid. 
Sp. gr. 5.72 (commercial product ranges from 5.6 to 
5.9); m.p. 814°C (36 atm); sublimes at 613°C (1 atm); 
Mohs hardness 3.5; insoluble in water, caustic and 
nonoxidizing acids. Attacked by HCl in presence of 
oxidant. Reacts with nitric acid. Low thermal con- 
ductivity; a semiconductor. 

Derivation: Flue dust of copper and lead smelters, 
from which it is obtained as white arsenic (arsenic 
trioxide) in varying degrees of purity. This is reduced 
with charcoal. The commercial grade is not made in 
U.S. 

Grades: Technical; crude (90-95%); refined (99%); 
semiconductor grade 99.999%; single crystals. 
Containers: Bottles; drums; barrels. 

Hazard: Highly toxic by ingestion and inhalation.. The 
ACGIH tolerance for arsenic and its compounds for 
workroom exposures is 0.5 mg per cubic meter of air 
(as As), but OS HA has proposed that this limit be 
lowered to 0.004 mg for 8-hour exposure, with a max- 
imum limit of 0.01 for short exposures. There is pid 
to be considerable evidence that arsenic is carcino- 
genic, and that all inorganic arsenic compounds are 
occupational carcinogens. 

Uses (metallic form): Alloying additive for metals, 
especially lead and copper (shot, battery grids, cable 
sheaths, boiler tubes). High-purity (semiconductor) 
grade: used to make gallium arsenide for dipoles 
and other electronic devices; doping agent in ger- 
manium and silicon solid state products; special 
solders; medicine. 

Shipping regulations: (Rail, Air) Poison label. 

See ^so arsenic trioxide. 

arsenic acid (orthoarsenic acid) H3ASO4 • ViHjO. 

Arsenic pentoxide is also sometimes catted arsenic 
acid. 

Properties: White, translucent crystals. Soluble in 
water, alcohol, alkali, glycerin. Sp. gr. 2-2.5; m.p. 
35.5°C; b.p. loses water at 160°C. 

Derivation: By digestion of arsenic with nitric acid. 
Grades: Pure; technical; C.P. 

Containers: Glass bottles; barrels. 

Hazard: Highly toxic by ingestion. 

Uses: Manufacture of arsenates; glass making; wood 
treating process; defoliant (under special regulations); 
desiccant for cotton; soil sterilant. 

Shipping regulations: (Rail, Air) Poison label. 

arsenical Babbitt. See Babbitt metal, 
arsenical nickel. See niccolite. 
arsenic anhydride. See arsenic pentoxide. 
arsenic, black (beta-arsenic). See arsenic. 


arsenic bromide. Legal label name for arsenic tri- 
bromide. (q.v.). 

arsenic chloride. See arsenic trichloride. 

arsenic disulfide (arsenic monosulfide; ruby arsenic; red 
arsenic glass; red arsenic sulfide; red arsenic) AS2S2 
or AsS. Occurs as mineral, realgar (q.v.). 

Properties: Orange-red powder. Soluble in acids and 
alkalies; insoluble in water. Sp. gr. 3. 4-2.6; m.p. 307° C. 
Derivation: By roasting arsenopyrite and iron pyrites 
and sublimation. 

Grades: Technical. 

Containers: Steel drums. 

Hazard: Highly toxic by ingestion and inhalation. 
Uses: Leather industry, depilatory agent; paint pigment; 
shot manufacture; pyrotechnics; rodenticide. 

Shipping regulations: (Rail, Air) Arsenical compounds, 
n.o.s. Poison label. Legal label name: arsenic sulfide. 

arsenic hydride. See arsine. 

arsenic pentafluoride AsFj. A gas; b.p. -52.8° C. 

9 ?.%. 

Containers: 50-g, 1-lb cylinders. 

Hazard: Highly toxic by inhalation. 

Shipping regulations: (Rail, Air) Arsenical compounds, 
n.o.s. Poison label. 

arsenic pentasulfide AS2S5. 

Properties: Yellow or orange powder. Soluble in nitric 
acid and alkalies; insoluble in water; decomposes to 
sulfur and the trisulfide when heated. 

Derivation: By precipitation from arsenic acid in a 
hydrochloric acid solution with hydrogen sulfide. It 
is filtered, then dried. 

Grades: Technical. 

Containers; Barrels; boxes. 

Hazard: Highly toxic by inhalation. 

Uses: Paint pigments; blue fire; other arsenic com- 
pounds. 

Shipping regulations: (Rail, Air) Arsenical compounds, 
n.o.s. Poison label. 

arsenic pentoxide (arsenic oxide; arsenic anhydride; 
arsenic acid) AS2O5. 

Properties: White, amorphous solid; deliquescent. 
Forms arsenic acid in water. Soluble in water, alco- 
hol. Sp. gr. 4.086; m.p. 315°C. 

Derivation: By action of oxidizing agent such as nitric 
acid on arsenious oxide. 

Containers; Drums; cartons; boxes; tins. 

Hazard: Highly toxic. 

Uses; Arsenates; insecticides; dyeing and printing. 
Shipping regulations: (Rail, Air) Poison label. 

arsenic sesquioxide. See arsenic trioxide. 

arsenic sulfide. Legal label name for arsenic disulfide 
(q.v.). 

arsenic thioarsenate As(AsS4) 

Properties; Dry, free-flowing yellow powder; stable; 
high-melting. Insoluble in water and organic solvents 
but soluble in aqueous caustics. 

Hazard: Highly toxic. 

Uses: Scavenger for certain oxidation catalysts and 
thermal protectant for metal-bonded adhesives and 
coating resins. 

Shipping regulations: (Rail, Air) Arsenical compounds, 
n.o.s. Poison label. 

arsenic tribromide (arsenic bromide; arsenious bromide; 
arsenous bromide) AsBrs. 
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Properties: Yellowish-white hygroscopic crystals; sp. 
gr. 3.54 (25° C); m.p. 33° C; b.p. 22I°C. Decomposed 
by water. 

Derivation: Direct union of arsenic and bromine. 
Hazard: Highly toxic. 

Uses: Analytical chemistry; medicine. 

Shipping regulations; (Rail, Air) Arsenical compounds, 
n.o.s. Poison label. Legal label name; arsenic bromide. 

arsenic trichloride (arsenic chloride; arsenious chloride; 
arsenous chloride; caustic arsenic chloride; fuming 
liquid arsenic) AsClj. 

Properties; Colorless or pale yellow, oily liquid. Solu- 
ble in concentrated hydrochloric acid and inost or- 
ganic liquids; decomposed by water. Fumes in moist 
air. B.p. 130.5°C; m.p. -18°C; sp. gr. 2.163 (14/4°C); 
noncombustible. 

Derivation: (a) By action of chlorine on arsenic; (b) 
by distillation of arsenic trioxide with concentrated 
hydrochloric acid. 

Grades; Technical. 

Containers; Bottles; 20-, 55-gal drums. 

Hazard: Highly toxic; strong irritant to eyes and skin, 
fot otg'Mwc M'.t'ascz.Is 
ticals, insecticides). 

Shipping regulations: (Rail, Air) Poison label. 

arsenic triiodide (arsenous iodide; arsenious iodide; 
arsenic iodide) Aslj. 

Properties; Orange-red shining crystalline scales or 
powder; unstable in sunlight or moisture; sp. gr. 4.70 
(25°C); m.p. 146°C; sublimes when heated slowly. 
Soluble in alcohol, ether, carbon disulfide, chloro- 
form, and benzene: soluble in water with hydrolysis. 
Derivation; By the direct union of arsenic and iodine. 
Hazard: Highly toxic. 

Uses; Analytical chemistry; medicine. 

Shipping regulations: (Rail, Air) Arsenical compounds, 
' n.o.s. Poison label. 


Uses; Pigment; reducing agent; pyrotechnics; glass 
used for infrared lenses. 

Shipping regulations: Arsenical compounds, n.o.s. 
poison label. 

arsine (arsenic hydride) AsHa. 

Properties: Colorless gas; m.p. -113.5; b.p. -55°C; 
decomposes 230°C; soluble in water; slightly soluble 
in alcohol, alkalies. 

Derivation; Reaction of aluminum arsenide with water 
or HCl; electrochemical reduction of arsenic com- 
pounds in acid solutions. 

Grades; Technical; 99% pure or in mixture with other 
gases. 

Containers: Steel cylinders. 

Hazard; Highly toxic. Tolerance, 0.05 ppm in air. 

Use: Organic synthesis; military poison gas; doping 
agent for solid state electronic components. 

Shipping regulations; (Air) Not acceptable. (Rail) 
Poison gas, n.o.s. Poison Gas label. Not accepted 
by express. 

arsphenamine. A specific for syphilis originally devel- 
oped by Ehrlich, but no longer in use. It was a deriva- 
\TNt: cS art>tTnc and ’oenzeiie. See E,lnT'hcln. 

arsthinol CnHi 4 N 03 S 2 As. Cyclic 3-hydroxypropylene 
ester of 3-acetamido-4-hydroxydithiobenzenearson- 
ous acid. 

Properties; White, odorless, microcrystalline powder; 
sparingly soluble in alcohol; very slightly soluble in 
water. 

Hazard: Toxic in high concentrations. 

Use; Medicine. 

Shipping regulations: (Rail, Air) Arsenical compounds, 
n.o.s. Poison label. 

/-arterenol. See levarterenol. 

“Artic.”28 Trademark for refrigeration grade of methyl 
chloride (q.v.). 


arsenic trioxide (crude arsenic; white arsenic; arsenious 
acid; arsenious oxide; arsenous anhydride) AszOj. 
Properties: White, odorless, tasteless powder; slightly 
soluble in water; soluble in acids and alkalies; soluble 
in glycerin; sp. gr. 3.865; sublimes at 193°C. 
Derivation; Smelting of copper and lead concentrates. 
Flue dust, to which pyrite or galena concentrates are 
added, yields AsjOj vapor. Condensation gives 
product of varying purity called crude arsenic (90- 
95% pure). A higher-purity oxide called white arsenic 
is obtained by resubliming the crude As-Oj (99+% 
pure). 

Containers: Drums; barrels; carloads. 

Hazard; Highly toxic by ingestion or dust inhalation. 
May be carcinogenic. Safety data sheet available from 
Manufacturing Chemists Assn., Washington, D.C. 
Uses: Pigments, ceramic enamels, aniline colors; de- 
colorizing agent in glass; insecticide; rodenticide; 
herbicide; sheep and cattle dip; hide preservative; 
wood preservative; preparation of other arsenic 
compounds. 

Shipping regulations: (Rail, Air) Poison label. 

arsenic Irisulfide (arsenious sulfide; arsenic sulfide, yel- 
low; arsenous sulfide; arsenic tcrsulfide) As:Sj. 
Properties: Yellow crystals or powder, changes to a red 
form at 170°C; sp. gr. 3.43; m.p. 300° C; insoluble in 
water and hydrochloric acid; dissolves in alkaline 
sulfide solutions and in nitric acid. 

Derivation; Occurs in nature as the mineral orpiment. 
May be precipitated from arsenious acid solution by 
the action of hydrogen sulfide. 

Grades; Technical; pigment; single crystals. 

Hazard: Highly toxic. 


artificial cinnabar. See mercuric sulfide, red. 

artificial snow. A copolymer of butyl and isobutyl 
methacrylate, often dispersed from an aerosol bomb 
or other atomizing device; used in decorative window 
displays, etc. Man-made snow is crystallized water 
vapor made by mechanical means. 


r i. V- ~V j * lui a iiigiuy cniormateo 
aliphatic hydrocarbon compound used in rubber 
compounds to decrease flammability of vulcanizates. 

containing both aliphatic and 
calkd ara'lkyl Also 


ture characteristic of benzene, naphthalene nhen 
anthrene, anthracene, etc., i.e., either the six-carbot 

fbe^nth condensed six-carbon rings o 

the other aromatic derivatives. For examole an^arv 
group may be phenyl, QH. or naphtgucK. 

As Symbol for arsenic. 

ss.- Abbreviation for asymmetrical; same as uns- (q.v.) 

^awylonhri™^^^ 

^arone. See .2,4,5-trimethoxy-l-pzopenylbenzene. 

^^eralrwLf °o“Lr^ i™ 

Eray,green,brow^.Sp”i’/°2 5 No'"- 

(I) Serpentine asbestof is iL 
magnesium silicate. The fiber^L™"^''®’ chrysotile, a 
»bers are strong and flexible 
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so that spinning is possible with the longer fibers. A 
microcrystalline form trademarked “Avibest” has been 
developed. 

(2) Amphibole asbestos includes various silicates of 
magnesium, iron, calcium, and sodium. The fibers are 
generally brittle and cannot be spun but are more 
resistant to chemicals and to heat than serpentine 
asbestos. 

(3) Amosite. 

Occurrence: Yukon, Quebec, Vermont, Mexico, Ari- 
zona, California, North Carolina, Africa, Italy. 

Hazard: Toxic by inhalation of dust particles. An active 
carcinogen. Tolerance, 5 fibers/ cc of air more than 5 
microns in length. 

Uses: Fireproof fabrics; brake lining; gaskets; roofing 
compositions; electrical and heat insulation; paint 
filler; chemical filters; reinforcing agent in rubber and 
plastics; component of paper dryer felts; diaphragm 
cells. 

ascaridole C 10 H 16 O 2 1 ,4-Peroxido-para-menthene-2. 

Properties: A liquid, naturally occurring peroxide; B.p. 
84°C(5 mm); sp. gr. 1.011 (13/15°C); refractive index 
n20/D 1.4743. 

Derivation: By vacuum distillation of chenopodium 
oil. 

Hazard: Strong oxidizing agent; explodes on heating 
to 130°C or in contact with organic acids. Toxic by 
ingestion. 

Uses: Initiator in polymerization; medicine. 

Shipping regulations: (Rail) Peroxides, organic, liquid. 
Yellow label. (Air) Not acceptable. 

“Ascarite.”'* A trademark for sodium hydrate-asbestos 
absorbent, for rapid and quantitative absorption of 
carbon dioxide, in the determination of carbon in iron 
and steel by direct combustion method, and other 
analyses. 

Grades: Mesh 8-20, 20-30. 

ascorbic acid (L-ascorbic acid; vitamin O 

6c0C0H:COH(i:HCHOHCH2. A dietary factor 
which must be present in the diet of man to prevent 
scurvy'. It cures scurvy and increases resistance to 
infection. Ascorbic acid presumably acts as an oxida- 
tion-reduction catalyst in the cell. It is readily oxidized; 
citrus juices should not be exposed to air for more than 
a few minutes before use. 

Properties: White crystals (usually plates, sometimes 
needles); m.p. 192°C; soluble in water; slightly soluble 
in alcohol; insoluble in ether, chloroform, benzene, 
petroleum ether, oils, and fats; stable to air when dry. 
Nontoxic. 

Sources: Food source: citrus fruits, tomatoes, potatoes, 
green leafy vegetables, other fruits and vegetables. 
Commercial source; Synthetic product made by fer- 
mentation of sorbitol. 

Units: One international unit is equivalent to 0.05 mg 
of L-ascorbic acid. 

Grades; U.S.P.; F.C.C. 

Containers; Glass bottles; fiber cans; multiwall paper 
drums. 

Uses: Medicine; nutrition; color fixing, flavoring, and 
preservative in meats and other foods; oxidant in 
bread doughs; abscission of citrus fruit in harvesting; 
reducing agent in analytical chemistry. The ferric, 
calcium and sodium salts are available for biochemical 
research. 


ascorbic acid oxidase. An enzyme found in plant tissue 
which acts upon ascorbic acid in the presence of oxy- 
gen to produce dehydroascorbic acid. 

Use; Biochemical research. 

ascorbyl palmitafe C 22 H 38 O 7 . A white or yellowish- 
white powder having a citrus-like odor. M.p. 116- 
117°; soluble in alcohol, animal and vegetable oils; 
slightly soluble in water. 

Derivation: Palmitic and L-ascorbic acids. 

Grade: F.C.C. 

Uses; Antioxidant for fats and oils; source of vitamin 
C; stabilizer; emulsifier. 

-ase. A suffix characterizing the names of many enzymes, 
e.g., diastase, cellulase, cholinesterase, etc. However, 
the names of some enzymes end in -in (pepsin, rennin, 
papain). 

“Aseptoform.”’’ Trademark for esters of para-hydroxy- 
benzoic acid, such as “Aseptoform” methyl, “Asepto- 
form” propyl, “Aseptoform” butyl. 

ash. Mineral content of a material remaining after com- 
plete combustion. 

askarel. A generic descriptive name for synthetic elec- 
trical insulating (dielectric) material which when de- 
composed by the electric arc evolves only nonexplosive 
gases or gaseous mixtures. Examples are chlorinated 
aromatic derivatives, particularly pentachlorodiphenyl 
and trichlorobenzene, but also including pentachloro- 
diphenyl oxide, pentachlorophenylbenzoate, hexa- 
chlorodiphenylmethane, pentachlorodiphenyl ketone, 
and pentachloroethylbenzene. Nonflammable. 

Uses: Insulating medium in transformers; dielectric 
fluid. 

See also dielectric; transformer oil. 

A.S.M. Abbreviation for American Society for Metals 
(q.v.). 

asparagic acid. See aspartic acid. 

L-asparaginase. An enzyme used in the treatment of 
certain types of leukemia. Produced by biochemical 
activity of certain bacteria. Yields are now in excess 
of 3500 units per gram of source. 

asparagine (alpha-aminosuccinamic acid; beta-aspara- 
gine; althein; aspartamic acid; aspartamide) 
NH2C0CH2CH(NH2)C00H. The beta amide of 
aspartic acid, a nonessential amino acid, existing in 
the D(+)- and L(— )-isomeric forms as well as the 
DL-racemic mixture. L(-)-asparagine is the most 
common form. Nontoxic. 

Properties L(— /-asparagine monohydrate: White crys- 
tals; m.p. 234-235° C; acid to litmus; nearly insoluble 
in ethanol, methanol, ether, and benzene; soluble in 
acids and alkalies. 

Derivation; Widely distributed in plants and animals, 
both free and combined with proteins. 

Uses: Biochemical research; preparation of culture 
media; medicine. 

asparaginic acid. See aspartic acid. 

l-L-asparaginyl-5-L-valyl angiotensin octapeptide. See 
angiotensin amide. 

aspartamic acid. See asparagine, 
aspartamide. See asparagine. 

aspartic acid (asparaginic acid; asparagic acid; amino- 
succinic acid) COOHCH 2 CH(NH 2 )COOH. A natu- 
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rally occurring nonessential amino acid. The common 
form is L(+)-aspartic acid. Nontoxic. 

Properties: Colorless crystals; soluble in water; insol- 
uble in alcohol and ether; optically active 
DL-aspartic acid: M.p. 278-280° C with decomposi- 
tion; sp. gr. 1.663 (12/12°C). 

L(+)-aspartic acid: M.p. 251°C. 

D(-)-aspartic acid: M.p. 269-27I°C with decomposi- 
tion; sp. gr. 1.6613. 

Source: Young sugar cane; sugar beet molasses. 
Denvajiom Hydrolysis of protein; reaction of ammonia 
with diethyl fumarate. 

Uses: Biolopcal and clinical studies; preparation of 
culture media; organic intermediate; dietary supple- 
ment; detergents; fungicides; germicides; metal com- 
plexation; synthetic sweetener base (L-form) 

Available commercially as D(-)-, L(+)- and DL- 
aspartic acid. 

aspartocin. USAN for antibiotic produced by Streoto- 
myces griseus. ^ ^ 

aspergillic acid C.,H2oN,0,. 2-Hydroxy-3-isobutyl-6- 

Lrrin^ antibiotic fLm 

strains of Aspergillus flavus. Nontoxic 

Properties: Solid. M.p. 97°C; insoluble' in cold water 
^luble m common organic solvents and dilute acids’ 
Hydrochlonde melts at 178°C and is soluble in water 

asphalt (petroleum asphalt, Trinidad pitch, mineral 
M ^ '^ark-brown to black cementitious material 
solid or semisohd in consistency, in which the pre- 
dominating constituents are bitumens, which occur 

leum rennfnrfASTMl^ obtained as residua in petro- 
(ASTM). It is a mixture of paraffinic 
and aromatic hydrocarbons and heterocyclic ex- 
pounds containing sulfur, nitrogen, and oxvaen 

hi® liquid; sp.^|r. about 

fioo'ijS rio' 

Combustible; low toxicity resistivity. 

Occurrence: California, Trinidad, Venezuela r.ih, 

Canada (Athabasca tar sands). Cuba, 

UseXSiPand'’ cars. 

mates and hot-melt compositions; difuent in tZ 
f products; fluid loss control in hydraulic 

radioacti^ve Xste 

nrev^ r underground cable coating- rust- 

preventiye hot-dip coatings; base for syntheXXf- 
yater-retainmg barrier for sandy soils- suoporter nf 

ponents'XprmfX'"'’ 

See also bacteria; protein; asphalt, blown. 

busiiWe II point I85-250°F. Com- 

ilpisas 

phJ InstimX mo a" ‘he As^ 

Vork, N.Y ‘he Americas, New 

""^duXl ^ petroleum product, pro- 

dllates.V^S.'T.M.)" “'‘’h‘'‘“ic base with suitable dis- 

I ropcrtics: Rash point (open cup) 50°F. Solubility 


of residue from distillation in carbon tetrachloride 
99.5%. 

Hazard; Flammable, dangerous fire hazard. 

Use: Road surfaces. 

Shipping regulations: (Rail) Red label. (Air) Flammable 
Liquid label. 

asphaltene. A component of the bitumen in petroleums 
ptroleum products, malthas, asphalt cements, and 

fni!un"w bitumens, soluble in carbon disulfide but 
insoluble in paraffin naphthas. (A.S.T.M.) 

asphalt, liquid. See residual oil; asphalt. 

asphalt, oxidized. See asphalt, blown. 

asphalt paint. Asphaltic base in a volatile solvent with 
or without drying oils, resisns, fillers, and pigrnems 
Ground asbestos is frequently used as rcoXpTneni 

■ng pSo^se? Waterproof- 

Hazard: Flammable; dangerous fire risk. 

and other hydrocarbXgaXs ® 
aspidospermine C22H30O2N2. 

at 180°^ underrM p?e u e 
and fixed oils; sparingly so^lYble in ® 
and ether. Its sulfate anri hX ^ absolute alcohol 
in water. hydrochloride are soluble 

“I: .dd). 

hydrolyzes in moist* airX'.ar'^r^ “‘f’ ®'°wly 
Soluble in water, alcohol acetic acids, 

soluble in absolute ether’ nk° ^‘her; less 

tion in solutions of alkali’ decomposi- 
M.p. I32-]36°C; b.p' “nd carbonates. 

dispersed in air is seriousYxntn ® he fatal. Dust 

Use; M edicine (anodyX) "sk. 

Aspon,”* "fradcrnark f 

propyl dithionopyropho'snLt? ‘®‘ra-n- 

-ay. Determination of t 

Ponent of a mixtnJ ‘hf. .‘"“"‘ent of a specific com- 


ponent of a mixture whh°nX"* corn- 

components. Such deteminn?- ®''a'aation of other 

ofvanous metals (esXdaX n '”-"® "‘ade on ores 
maceutical produ'cts'to SXe^h ' Pha- 

fo ‘ ® 2“'=" unit and X amount of drug 

Xe ‘h^irreact ons (bacteria) 

solvent exL fr ‘^‘actionation orvantf are 

->-nt. r ter: 

sYep!"eV‘:™‘=a.l com^oundXat '"hustry 

SeealstauxS;;fiSn|^b.a^4:-^^^.,^ 
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association. A reversible chemical combination due to 
any of the weaker classes of chemical bonding forces. 
Thus the combination of two or more molecules due 
to hydrogen bonding, as in the union of water mole- 
cules with one another, or of acetic acid molecules 
with water molecules, is called association; also, 
combination of water or solvent molecules with mole- 
cules of solute or with ions, i.e., hydrate formation, 
or solvation. Formation of complex ions or che- 
lates, as copper ion with ammonia or copper ion 
with 8-hydroxyquinoline, are other examples. Aque- 
ous solutions of soaps or synthetic detergents are 
often called association colloids. 

A-stage resin (resole; one-step resin). An alkaline 
catalyzed thermosetting phenol-formaldehyde type 
resin consisting primarily of partially condensed 
phenol alcohols. At this stage the product is fully 
soluble in one or more common solvents (alcohols, 
ketones) and is fusible at temperatures below 150°C. 
On further heating and without use of a catalyst or 
additive, the resin is eventually converted to the in- 
solu'bie, ‘inlus'ible cross-Tinlced form (C-stage"). T'ne 
A-stage resin is a constituent of most commercial 
laminating varnishes, and is also used in special 
molding powders. See B-stage resin, C-stage resin, 
novolak; phenol-formaldehyde resin. 

astatine At Element of atomic number 85. Group VIIA 
of Periodic Table; atomic weight 211. Heaviest num- 
ber of the halogen family. It has 20 isotopes, all 
radioactive; derived by alpha bombardment of bis- 
muth. The two most stable isotopes have half-lives 
of about 8 hours. Astatine occurs in nature to the 
extent of about one ounce in entire earth’s crust. 
Like iodine, it concentrates in the thyroid gland. Its 
use in medicine is still experimental. 

“Asterol” Dihydrochloride. Trademark for a brand 
of diamthazble dihydrochloride (q.v.). 

A.S.T.M. Abbreviation for American Society for Test- 
ing and Materials (q.v.). 

“Aston Trademark for a thermosetting poly- 

amine, 20% active. 

Uses: Durable antistatic agents; softeners. 

Aston, Francis William (1877-1945). This noted English 
chemist and physicist carried out much of his work 
with J. J. Thomson at Cambridge. He was the pioneer 
investigator of isotopes and his method of separat- 
ing the lighter from the heavier atomic nuclei pro- 
vided the technique that later developed into the 
mass spectroscope, which utilizes a magnetic field for 
this purpose. Aston received the Nobel prize for this 
discovery in 1922, just three years after Rutherford 
performed the first transmutation of elements. Aston 
also correctly estimated the energy content of a 
hydrogen atom and predicted the controlled release 
of this energy. 

“Astracel.”’"’ Trademark for a group of fast dyes for 
union shades on polyester-carbon blended fabrics. 

astrochemistry. Strictly, the application of radioas- 
tronomy (microwave spectroscopy) to determination 
of the existence of chemical entities in the gas clouds 
of interstellar space. 

Astrochemistry also includes the occurrence of ele- 
ments and compounds in celestial bodies, including 
their atmospheres. Such data have been obtained 
from spectrographic study of the light from the sun 
and stars, from analysis of meteorites, and from 


actual samples from the moon. The most abundant 
element is hydrogen. Over 25% of the elements, in- 
cluding carbon, have been identified, as well as wa- 
ter, carbon dioxide, ammonia, and the following or- 
ganic compounds: ethane, methane, acetylene, 
formaldehyde, formic acid, methyl alcohol, hydro- 
gen cyanide, carbon monoxide and acetonitrile. 
When applied to the planets only, the science is 
called chemical planetology (q.v.). 

“Astrol.”^®^ Trademark for a group of fast alizarin 
direct blues. 

“Astrosil.”5‘'o Trademark for a flexible silica fabric 
(over 99% SiOz). 

Properties: High-temperature resistance, 2000° F; low 
expansion coefficients; excellent ablation character- 
istics; resembles fiber glass fabrics in appearance; 
compatible with phenolics, polyesters, epoxies and 
can be impregnated on either horizontal or vertical 
coating equipment. 

Uses: Nose cones, heat shields, nozzle exit cones, 
blast shields, liquid propulsion ablative chambers:, 
furnace insulation; diffusion bonding blankets; braz- 
ing applications; liquid, gas and molten metal filtra- 
tion; die lubricant for metal extrusion; conformable 
seal for soaking pit covers. 

asymmetry. A molecular structure in which an atom 
having four tetrahedral valences is attached to four 
different atoms or groups. The most common cases 
involve the carbon atom, though they may exist also 
with other elements such as nitrogen and sulfur. An 
example of this structure is lactic acid, which con- 
tains one asymmetric carbon (indicated by *). In 
such cases two optical isomers (l and d enantiomers) 
result which are nonsuperposable mirror images of 
each other: 

COOH COOH 

I I 

HO— C*— H H— C*— OH 

I I 

CHj CHj 

L D 

Amino acids are also characterized by asymmetric 
carbons. Many compounds have more than one 
asymmetric carbon, e.g., tartaric acid, sugars, ter- 
penes, etc. This results in the possibility of many 
optical isomers, the number being determined by the 
formula 2", where n is the number of asymmetric 
carbons. See also optical isomer; enantiomer; 
glyceraldehyde. 

At Symbol for astatine. 

“Atabrine” Hydrochloride. Trademark for quina- 
crine hydrochloride (q.v.). 

atactic. A type of polymer molecule in which sub- 
stiiutent groups or atoms are arranged randomly 
above and below the backbone chain of atoms, when 
the latter are all in the same plane. See polymer, 
stereospecific. 

“Atarax.”-’^ Trademark for hydroxyzine hydrochlo- 
ride (q.v.). 

-ate. A suffix having two different meanings. (1) In 
inorganic compounds it indicates a salt whose metal 
or radical is in the highest oxidation state, as cal- 
cium sulfate, ammonium nitrate, etc. (2) In engineer- 
ing terminology it means “result of,” as in precipitate, 
condensate, alkylate, distillate, etc. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page numbers see Contents, 
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ATE. Abbreviation for aluminum triethyl. See triethyl 
aluminum. 

“Atlac.”*’ Trademark for a series of polyester resins 
for use in reinforced plastics. 

“Atlacidc.”'" Trademark for herbicide containing 
58% sodium chlorate. 

“Atlas.”'-*’ Trademark for a series of pesticides con- 
taining various amounts of sodium arsenite. 

Hazard; Highly toxic by ingestion. 

“Atlastavon.”*' Trademark for synthetic-resin sheet 
lining of the plasticized polyvinyl chloride type used 
to protect steel tanks at temperatures up to 160°F 
without brick sheathing. Outstanding resistance to 
oxidizing acids. 

“Atlastic 31.”-" Trademark for a hot-melt asphaltic 
lining material used as a resilient membrane between 
concrete and acid brick sheathing. 

“Atlox.”*’ Trademark for series of emulsifiers devel- 
oped for use with agricultural pesticides. 

ATM. Abbreviation for aluminum trimelbyi. See 
trimethyl aluminum. 

atmosphere. (1) The pressure exerted by the air at sea 
level (14.696 psi), which will support a column of 
mercury 760 mm high (about 30 in.). This is standard 
barometric pressure, though it varies slightly with 
local meteorological conditions. It is often used to 
indicate working pressures of steam. The accepted 
abbreviation is atm. 

(2) Any environmental gas or mixture of gases, e.g., 
an atmosphere of nitrogen, or an inert atmosphere. 

(3) The air itself, as atmospheric oxygen. 

atmosphere, controlled. As used in the technology of 
food preservation and storage, a gaseous environ- 
ment in which the concentrations of oxygen, carbon 
dioxide and nitrogen are held constant at a specific 
level, the temperature also being controlled. CA stor- 
age techniques were introduced on a commercial 
scale in the U.S. in 1940. 

atmospheric pollution. See air pollution. 

“Atmul.”*’ Trademark for a series of mono- and diglyc- 
cridc emulsifiers used in baked goods and other food 
products. 

atom. Ibe smallest possible unit of an element, con- 
sisting of one or more protons and (except hydrogen) 
two or more neutrons located in the nucleus, and 
one or more electrons which revolve around it. The 
protons are positively charged; the neutrons have no 
charge; the electrons are negatively charged. As each 
atom contains the same number of protons as elec- 
trons. the atom is electrically neutral. Atoms of the 
various elements differ in mass (weight), that is, in 
the number of neutrons and protons, and also in the 
number of electrons. Atoms of a given element arc 
identical, but an element may have atoms of slightly 
different masses, called isotopes (q.v.). Individual 
atoms of uranium and thorium have been resolved 
at 5 angstrom units in the scanning electron micro- 
scope. Motion pictures of uranium atoms at mag- 
nification of 7.5 million times have been made at the 
Enrico Fermi Institute at University of Chicago. 

Atoms of the same or different elements combine 
to form molecules; when the atoms are of two or 
more different elements, these molecules arc called 
compounds (q.v.). Atoms remain essentially un- 
changed in chemical reactions, e.xcept that some of 
the outermost electrons may be removed, shared. 


or transferred, as occurs in oxidation, ionization, 
and chemical bonding, A few atomic species disinte- 
grate as a result of nuclear changes, and thus be- 
come radioactive. Heavy, unstable atotns such as 
uranium-235 and plutonium can be split by bom- 
bardment with high-energy particles, yielding tre- 
mendous energy. See also electron, proton, bonding, 
orbital theory, ionization, radioactivity, fission. 

atomic energy. See nuclear energy. 

Atomic Energy Commission. See Energy Research and 
Development Administration. 

atomic hydrogen welding. A method of welding in 
which hydrogen gas is passed through an arc between 
two tungsten electrodes. The arc breaks down the 
molecules to form atomic hydrogen. The recombi- 
nation of the atoms to form molecules and the com- 
bustion of the molecular hydrogen in atmospheric 
oxygen produce a flame temperature of 4000- 
5000°C. 


atomic number. The number of positive charges car- 
ried by the nucleus of an atom, which is equal to the 
number of negative charges represented by the elec- 
trons. With a few exceptions, it is the number of the 
element in the sequence obtained by arranging the 
elements in the order of increasing atomic weight. 
See also Periodic Table; mass number. 

atomic theory. See Dalton, John. 


atomic volume. The atomic weight of an element 
divided by its density. 

atomic weight. The mass (q.v.) of an atom of an ele- 
ment compared with the mass of the carbon-12 iso- 
tope taken as the standard at 12. The carbon-12 
standard results in atomic weights for natural car- 
bon of 12.011 and for oxygen of 15.9994, because of 
the slight difference involved in averaging the weights 
of the isotopic forms. Official atomic weight desig- 
nations are released periodically by the lUPAC. 

ATP. Abbreviation for adenosine triphosphate. 

Atpet. Trademark for a series of emulsifiers used 
in conjunction with oil as corrosion inhibitors, solu- 
bihzers for production of soluble cutting oils, and 
water-block removal agents in oil well drilling. 

atrazinc. Generic name for 2-chloro-4-ethylamino-6- 
isopropylamino-s-triazine; used as a herbicide plant 
growth regulator and weed-control agent for corn ■ 
etc., and for noncrop and industrial sites. 

atropamine. See apoatropine. 

m’p' m™'l6oc ^°"“bt°in w2en 

°"s';mheficafly'"‘^"'=‘'°" datura stramonium. 
Grades: Technical; N.F 

Toxic- An allergen 

compoundT%""aS^ 

A h,dr.,.d 

of fuller’s earth (q.v ) Seeakori^^ ingredient 
Uses: Drilling fluids 

onzing oils; filter medium. 
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attar (otto) An essential oil (fragrance) made by steam 
distillation of flowers, especially roses. See essential 
oil; perfume; rose oil. 

atto-. Prefix meaning 10‘‘® unit (symbol a). E.g., 1 ag = 
1 attogram = 10 gram. 

Au Symbol for gold, from Latin aurum. 

“Aura.”’”* Trademark for a powdered, chlorinated, 
alkaline polyphosphate detergent for mechanical 
dishwashing. 

auramine (CH3)2NC6H4(C:NH)C6H4N(CH3)2 • HCl. 
Properties; Yellow flakes or powder; soluble in water, 
alcohol, and ether. 

Uses; Yellow dye for paper, textiles, leather; also an 
antiseptic; fungicide. 

“Aurantiol.”^2’ C18H27O3N. Trademark for hydroxy- 
citronellal-methyl anthranilate Schiff base (methyl 
N-3,7-dimethyl-%hydroxyoctylidene-anthranilate). 

aureolin. See Indian yellow. 

“Aureomycin.”^'^ Trademark for chlortetracycline hy- 
drochloride. An antibiotic. Must conform to FDA 
requirements. 

“Auric.”28 Trademark for a ferric oxide brown pig- 
ment. 

auric and aurous compound. See corresponding gold 
compound. 

aurin (para-rosolic acid) (C6H40H)2CC6H40. A tri- 
phenylmethane derivative. 

Properties; Reddish-brown pieces with greenish me- 
tallic luster; easily powdered; insoluble in water, 
benzene, and ether; soluble in alcohol. 

Hazard; May be toxic. 

Uses; Indicator; dye intermediate. 

austenite. A component of steel; a nonmagnetic solid 
solution of carbon or ferric carbide in gamma iron. 
Very unstable below its critical temperature, but 
may be obtained in high carbon steels by rapid 
quenching from high temperatures. Addition of 
manganese and nickel lowers critical transition tem- 
perature and stable austenite may be obtained at 
room temperature. Characterized by a face-centered 
cubic lattice. 

austenitic alloys (austenitic steels). Alloys of iron, 
chromium, nickel noted for their resistance to cor- 
rosion. 

Australian bark. See wattle bark. 

autocatalysis. A catalytic reaction induced by a prod- 
uct of the same reaction. This occurs in some types 
of thermal decomposition, in autoxidation, and in 
many biochemical systems, as when an enzyme ac- 
tivates its own precursor. See also autoxidation. 

autoclave. A chamber, usually of cylindrical shape, 
provided with a door or gate at one end which can be 
securely closed during operation. It is built heavily 
enough to accommodate steam pressures of consid- 
erable magnitude. It is used to effect chemical reac- 
tions requiring high temperature and pressure, such 
as open-steam vulcanization of rubber. Sizes vary 
from laboratory units to production size, which 
may be over 50 ft long and 3 or more feet in diam- 
eter; the latter are provided with baffles to ensure 
equal distribution of the entering steam. Autoclaves 
are also used in certain sterilization processes. 


“Autoset.”^^ Trademark for urea-formaldehyde resin 
for use as a binder in the manufacture of particle 
board. 

autoignition point (ignition point). The minimum tem- 
perature requirecl to initiate or cause self-sustained 
combustion in any substance in the absence of a 
spark or flame. Ignition temperature varies, depend- 
ing upon the test method. Some approximate ignition 
temperatures are the following; acetone 1000°F, 
amyl acetate 750°F, aniline 1000°F, butane 806°F, 
carbon disulfide 212°F, ethyl ether 356°F, phenol 
1319°F, toluene 1000°F, white pine shavings 507°F, 
cotton batting 446° F, magnesium powder (fine) 
883°F, nitrocellulose film 279° F. (National Fire 
Protection Assn.) See also flash point. 

automotive exhaust emission. See air pollution. 

autoxidation. A spontaneous, self-catalyzed oxidation 
occurring in the presence of air; it usually involves 
a free-radical mechanism. It is initiated by heat, 
light, metallic catalysts, or free-radical generators. 
Industrial processes such as manufacture of phenol 
and acetone from cumene are based on autoxidation. 
Other instances are the drying of vegetable oils, the 
spoilage of fats, gum formation in lubricating oils, 
and the degradation of high polymers exposed to 
sunlight for long periods. See also autocatalysis. 

auxiliary. Any of a number, of chemical compounds 
used in some phase of textile processing. They may 
be classified as follows; (1) fats, oils, and waxes; 
(2) starches, gums, and glues (sizing); (3) soaps and 
detergents; (4) inorganic chemicals (bleaching, mer- 
cerizing); (5) organic solvents; (6) special-purpose 
products (flameproofing, mildew-proofing, repellent 

■ and decorative coatings, and permanent press resins). 
TTiey are sometimes also called assistants. 

auxin. A natural or synthetic plant growth hormone 
that regulates longitudinal cell structure so as to per- 
mit bending of the stalk or stem in phototropic re- 
sponse. The natural materials are formed in small 
amounts in the green tips of growing plants, in root 
tips, and on the shaded side of growing shoots. 3- 
Indoleacetic acid (q.v.), is the most important na- 
tural auxin. See also plant growth regulator. 

auxochrome. A radical or group of atoms whose pres- 
ence is essential in enabling a colored organic sub- 
stance to be retained on fibers. The best examples 
are the groups -COOH, -SO3H, -OH and -NH2. 

“AV20.”5o’ Trademark for a vitreous, 85% pure 
alumina, used in ceramics. Impervious to gas; com- 
pressive strength 250,000 psi; max. service tempera- 
ture 2550° F; hardness (Mohs) 8.5. Fabricated by dry 
press or extrusion methods. 

“Avadex.”58 Trademark for a series of liquid or granular 
herbicides containing 2,3-dichloroallyl diisopropyl- 
thiolcarbamate. Widely used to control growth of wild 
oats in agricultural crops. 

Hazard; May be toxic by ingestion and inhalation. 

“Availaphos.”^^ Trademark for a mineral supplement 
supplying phosphorus and calcium in readily avail- 
able form for animal and poultry' feeds. 

“Avertin.”'“ Trademark for tribromoethanol solution 
of amylene hydrate. An anesthetic (q.v.). 

aviation gasoline. See gasoline. 
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AVIBES’r 


82 


“Avibcst.”55 Trademark for a microcrystalline form of 
asbestos. 

“Avicel.”“' Trademark for microcrystalline cellulose, a 
highly purified particulate forin of cellulose; particle 
size ranges from <11 to 150 microns, average varies 
with grade; density 1.55 (bulk density 0.3-0.5). In- 
soluble in dilute acid, organic solvents, oils; swells in 
dilute alkali. Dispersible in water to form stable gels 
or pourable suspensions. Adsorbs oily and syrupy 
materials. 

Uses: Aid to stabilization and emulsification; ingredi- 
ent in foods; suspending agent; binder and harden- 
ing agent in tableting; separatory medium in column 
and thin-layer chromatography; pure cellulose ratv 
material. 

avidin. A protein occurring in egg white, where it com- 
prises about 0.2% of the total protein. It has the 
property of combining firmly with biotin (q.v.) and 
rendering it unavailable to organisms, since prote- 
olytic enzymes do not destroy the avidin-biotin com- 
plex. Avidin loses its ability to combine with biotin 
when subjected to heat; hence cooked egg white does 
not lead to biotin deficiency. 

Hazard: Toxic by ingestion, but inactivated by heat. 

“Avilon.”-’*^ Trademark for metal-complex dyes for 
polyamide fibers. 

“Avisun.”-'^’ Trademark for polypropylene resin; 
molecular weight 100,000-500,000; sp. gr. 0.90-0.92; 
m.p. 347° F. Available in a variety of molding and 
film grades. 

“Avitcnc.”55 Trademark for a microcrystalline form 
of collagen (q.v.). 

“Avitex."^* Trademark for a group of textile softeners, 
lubricants, and antistatic agents. Both anionic and 
cationic types. 

“Avilonc.”^* Trademark for a group of chemical com- 
pounds based on hydrocarbon sodium sulfonates 
that are used principally as softening, lubricating, 
and finishing agents for textiles, leather, and paper. 

avocado oil. An edible oil high in unsaturated fatty 
acids. 

Properties: Sp. gr. 0.91; acid value 1-7; saponifica- 
tion value 177-198; iodine value 71-95; solidifica- 
tion temp. 7-9°C; refractive index (40°C), 1.461- 
1.465. Faint odor, bland taste, greenish color. Non- 
toxic. 

Source; Pulp of the avocado, Persea americana; occurs 
naturally in Central America; cultivated in Brazil, 
California, Florida, West Indies, Hawaii. 

Chief constituents: Oleic, palmitic and linoleic acids. 
Containers: Drums. 

Uses; Cosmetic creams; hair conditioners; suntan 
preparations; salad oils. 

Arogadro’s law. A principle stated in 1811 by the Italian 
chemist Amadco Avogadro (1776-1856), namely, 
that equal volumes of gases at the same temperature 
and pressure contain the same number of molecules, 
regardless of their chemical nature and physical prop- 
crti«. This number (Avogadro’s number) is 6.023 X 
10' ; it is the number of molecules of any gas present 
in a volume of 22.41 liters, and is the .same for the 
lightest gas (hydrogen) as for a heavy gas such as 
CO; or Br;. Avogadro’s number is one of the funda- 
mental constants of chemistry. It permits calculation 
of the amount of pure substance (mole), which is the 
basis of stoichiometric relationships. It also makes 
possible determination of how much heavier a sim- 
ple molecule of one gas is than that of another, as a 


result of which the relative molecular weights of gases 
can be ascertained by comparing the weights of equal 
volumes. Avogadro’s number (conventionally repre- 
sented by N in chemical calculations) is now con- 
sidered to be the number of atoms present in 12 
grams of the carbon-12 isotope (one mole of carbon- 
12), and can be applied to any type of chemical en- 
tity. See also mole. 

“Avolin.”'** C6H4(C00CH3)2. Trademark for a special 
perfume grade of dimethyl phthalate (q.v.). 

“Avril.”“' Trademark for a high wet modulus rayon 
fiber, usually marked in various blends with other 
fibers. 


A.Z. See l,r-azobisformamide. 

aza-. Prefix indicating the presence of nitrogen in a 
heterocyclic ring. 

3-azabicyclo(3,2,2)nonanc CgHisN. 

Properties: White-tan solid; m.p. I80°C (sublimes); 
partially soluble in water; solubility decreases with 
an increase in temperature. Readily soluble in alco- 
hol; density 4.67 Ib/gal (20° C). 

Use; Intermediate for the preparation of pharma- 
ceuticals and rubber chemicals. 


“Azak.”^*‘ Trademark for an herbicide, 2,6-di-tert- 
butyl-p-tolyl methylcarbamate (q.v.). 

azathiopnne (Imuran). An immunosuppressive drug 
administered for the purpose of inhibiting the nat- 
ural tendency of the body to reject foreign tissues by 
one or more types of immunizing reactions, i.e., for- 
mation of leucocytes or antibodies. It has been used 
with some success in cases of kidney and liver trans- 
plants. 


6-azauridinc (6-azauracil riboside; as-triazine-3.5(2H 
4H)dione riboside). 

Derivation: Microbiological fermentation. 

Use: Research on cell formation and cancer. 


acKiuK Hciu tnonaneoioic acid; 
acid). C00H(CH2),C00H. 

Properties: Yellowish to white crystalline powder; 
m.p. 106 C; b.p, 365° C (decomp.); soluble in hot 
water, alcohol, and organic solvents. Low toxicity. 
Derivati^: Oxidation of oleic acid by ozone 
tirades: Technical. 

Uses: Organic synthesis; lacquers; production of hy- 

polyamides; polyestM 
plasticizers; urethane 


uuxyiii; 


azelaoyl chloride C10C(CH2)7C0C1 
Properties: B.p. 125-130°C (3 
poses in cold water; soluble 
ethers. 


inm). Slowly decom- 
in hydrocarbons and 


Uses: Organic synthesis. 
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maximum or minimum boiling point as compared 
with that of other mixtures of the same substances. 

azide. Any of a group of compounds having the char- 
acteristic formula R(Nj)^. R may be almost any metal 
atom, a hydrogen atom, a halogen atom, the am- 
monium radical, a complex ([Co(NH 3 ) 6 ], [Hg(CN) 2 M] 
with M = Cu, Zn, Co, Ni) an organic radical (e.g., 
methyl, phenyl, nitrophenol, dinitrophenol, p- 
nitrobenzyl, ethyl nitrate, etc.), and a variety of 
other groups or radicals. The azide group has a 
chain structure (N=N=N) rather than a ring struc- 
ture. All the heavy metal azides, hydrogen azide, 
and most if not all of the light metal azides (under 
appropriate conditions) are explosive; they should 
be handled with utmost care and protected from 
light, shock, and heat. Many of the organic azides 
are also explosive. See also lead azide, hydrogen 
azide. 

aziminobenzene. See 1,2,3-benzotriazole. 

azine dye. A class of dyes derived from phenazine 
(tucycRcV The cb.rom.Q'jhQre g,tQup 
may be >C=N— ; but the color is probably due to 
the characteristic unsaturation of the benzene rings. 
The members of the group are quite varied in appli- 
cation. The nigrosines (Colour Index 50415-50440) 
and safranines (Colour Index 50200-50375) are ex- 
amples of this group. See also dye, synthetic. 

azinphos. See methyl azinphos. 

1-aziridineethanoI (N-(2-hydroxyethylethyleneimine) 
C 2 H 4 NCH 2 CH 2 OH. Colorless liquid; b.p. 167.9°C; 
flash point 185°F (open cup). Combustible. 
Handling: Inhibited with 1-3% dissolved sodium hy- 
droxide. 

Hazard: Toxic. Irritant to skin and eyes. 

Use: Chemical intermediate. 

aziridine. A compound based on the ring structure 

CH 2 NH 6 H 2 . See ethyleneimine, which is aziridine 
itself; ethylethyleneimine; propyleneimine; polypro- 
pyleneimine; 1 -aziridineethanol. 

azlon. Generic name for a manufactured fiber in which 
the fiber-forming substance is composed of any re- 
generated naturally occurring protein (Federal Trade 
Commission). Proteins from corn, peanuts and milk 
have been used. Azlon fiber has a soft hand, blends 
well with other fibers, and is used, in general, like 
wool. Combustible. 

azobenzene (diphenyldiimide; benzeneazobenzene) 
C6H5N2C6H5. 

Properties: Yellow or orange crystals; m.p. 68 °C; 
b.p. 297°C; sp. gr. 1.203 (20/4°C); soluble in alcohol 
and ether; insoluble in water. Combustible, 
Derivation: Reduction of nitrobenzene with sodium 
stannite. 

Hazard: Moderately toxic. 

Use: Manufacture of dyes, and rubber accelerators; 
fumigant; acaricide. 

azobenzene-para-sulfonic acid C 12 H 10 O 3 N 2 S. 

Properties: Orange crystals; m.p. 129°C. 

Hazard: Moderately toxic. 

Uses: Intermediate and reagent chemicals. 

l,r-azobisformamide (AZ; azodicarbonamide) 
H 2 NCONNCONH 2 . 

Properties: Yellow powder; sp. gr. (20/20° C) 1.65; 


m.p., above 180°C (dec.); insoluble m common sol- 
vents; soluble in dimethyl sulfoxide. Nontoxic. Hy- 
drolyzes at high temperatures to nitrogen, carbon 
dioxide, and ammonia. 

Derivation: From hydrazine. 

Grades: Technical, F.C.C. 

Uses: Blowing agent for plastics and rubbers; matur- 
ing agent for flours. 

azobisisobutyronitrile (CH 3 ) 2 C(CN)NNC(CN)(CH 3 ) 2 . 
Properties: White powder; m.p. 105°C (dec); insol- 
uble in water; soluble in many organic solvents and in 
vinyl monomers. 

Containers: Fiber drums. 

Hazard: May be toxic by ingestion. 

Uses: Catalyst for vinyl polymerizations and for cur- 
ing unsaturated polyester resins; blowing agent for 
plastics. 

“Azocel.”552 Brand name for 1,1 -azobisformamide 
(q.v.). 

azodicarbonamide. See l.T-azobisformamide. 

azofiimt \’oen-rerneazDTiap'nt'nyiet'ny'iene6ramine‘; 

C,8H,gN4. 

Properties: Red crystals; m.p. 107-108°C. 

Use: Reagent for rapid determination of penicillin in 
blood, urine and other media. 

“Azodrin” Insecticide.'^s Trademark for dimethyl 
phosphate of 3-hydroxy-N-methyl-cis-crotonamide, 
(CH30)2P(0)0C(CHj): CHC(0)NHCH3. 

Properties: Reddish brown solid with a mild ester 
odor; b.p. 125°C; soluble in water and alcohol; very 
slightly soluble in kerosine and diesel fuel. Com- 
mercially available as a water-miscible solution. 
Hazard; Toxic by ingestion, inhalation, and skin ab- 
sorption. Flammable, dangerous fire risk. Use may 
be restricted. 

Uses; Controls certain insects which attack cotton 
plants. 

azo dye. A synthetic dye that has — N = N — as a 
chromophore group in its molecular structure and 
is produced from amino compounds by the processes 
of diazotization and coupling. Over half of the com- 
mercial dyestuffs are in this general category. By 
varying the chemical composition it is possible to 
produce acid, basic, direct, or mordant dyes. This 
general group is subdivided as monoazo, disazo, 
trisazo, and tetrazo according to the number of 
— N=N — groups in the molecule. Examples are 
Chrysoidine Y. Bismarck Brown 2R and Direct 
Green B. See also dye, synthetic. 

azoic dye. An insoluble azo dye made on or in the fiber, 
except direct dyes that are further developed on the 
fiber. Formerly called developed, ice, or ingrain 
colors. See also dye, synthetic. 

azophenylene. See phenazine. 

“Azosol.”^”’ Trademark for a series of dyestuffs; sol- 
uble in organic solvents. 

Uses: Coloring spirit lacquers and spirit inks. 

azosulfamide (disodium 2-(4'-sulfamylphenylazo)-7- 
acetamido-l-hydroxynaphthalene-3,6-disulfonate) 
CigH|4N4Na20ioS3. 

Properties; Dark red, odorless, tasteless powder. 
Soluble in water with an intense red color; practi- 
cally insoluble in organic solvents. 

Use: Medicine. 
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azote. The French word for nitrogen (o = not, plus 
zoo - aliw, as in zoon - animal). Nitrogen-bearing 
compounds can be recognized by this root word as 
in such terms as az-o, azide, azobenzene, carbazole, 
thiazole, etc. The derivation is due to the chemical 
inertness of nitrogen. 

azotic acid. See nitric acid. 

azox)1oluidine. See diaminoazoxytoluene. 

azulenc Ci6H:60. The blue coloring matter of chamo- 
mile, wormwood and other essential oils. A terpene. 


Properties: Blue, oily liquid; b.p. 170°C; sp. gr. 0.987; 
insoluble in water. 

Use; Cosmetics. 

azure blue. See cobalt blue. 

azuresin (azure A carbacrylic resin). 

Properties: Moist, irregular, dark blue or purple gran- 
ules. Slightly pungent odor. 

Derivation: Carbacrylic cation-exchange resin, in 
reversible combination with 3-amino-7-dimethyl- 
aminophenazathionium chloride (azure A dye). 

Grade: N.F. 

Use: Medicine (diagnostic test). 



B Symbol for boron. 

Ba Symbol for barium. 

Ba-137. See cesium 137. 

babassu oil. A nondrying, edible oil expressed from 
the kernels of the Babassu palm which grows in pro- 
fusion in Brazil. 

Composition: 44% lauric acid, 15% myristic acid, 16% 
oleic acid, balance mixed acids. Usable in foods and 
soap-making, but supply is limited by cost of ex- 
ploitation of large quantites potentially available. 
Combustible; nontoxic. 

Babbitt metal. One of a group of soft alloys used widely 
for bearings. They have good bonding character- 
istics with the substrate metal, maintain oil films on 
their surfaces and are nonseizing and antifriction. 
Used as cast, machined or preformed bimetallic 
bearings in the form of a thin coating on a steel base; 
the main types are lead base, lead silver base, tin 
base, cadmium base, and arsenical. The latter con- 
tains up to 3% arsenic. 

Hazard: Dust may be toxic by inhalation. 

Babcock test. A rapid test for butterfat in milk intro- 
duced by Stephen M. Babcock in 1890 and now in 
world-wide use in the dairy industry. 

B acid. See l-amino-8-naphthol-3,5-disulfonic acid. 

“Baciferm.”^'’ Trademark for zinc bacitracin antibi- 
otic feed supplement. 

bacitracin. An antibiotic, of polypeptide structure, 
produced by the metabolic processes of Bacillus sub- 
tilis. It is effective against many Gram-positive bac- 
teria, but ineffective against most aerobic Gram- 
negative bacteria. 

Properties: White to pale buff, hygroscopic powder; 
odorless or with slight odor; bitter taste. Powder is 
stable to heat but solutions deteriorate at room tem- 
perature. Freely soluble in water; soluble in alcohol, 
methanol, and glacial acetic acid; insoluble in ace- 
tone, chloroform, and ether. Solutions are neutral 
or slightly acid to litmus. Nontoxic. 

Grade: U.S.P., having a potency of about 40 to 50 
units per milligram. 

Use: Medicine; feed supplement. 

bacitracin methylene disalicylate. 

Properties: White to gray-brown powder. Slight un- 
pleasant odor; less bitter than bacitracin. Soluble in 
water, pyridine, ethanol; less soluble in acetone, ether, 
chloroform, benzene; pH of saturated aqueous solu- 
tion 3.5-5.0. Available also as the sodium salt. 

Use: Antibiotic; food additive. 

bacteria. A type of microorganism often composed of 
a single cell, in the form of straight or curs'ed rods 
(bacilli), spheres (cocci), or spiral structures. Their 
chemical composition is primarily protein and nu- 
cleic acid. Some types, called anaerobic, are able to 
live and reproduce in the absence of air or oxygen; 


aerobic types require oxygen. Filamentous bacteria 
are related to blue-green algae; molds that yield anti- 
biotics (Actinomycetes) are of this type. Pathogenic 
bacteria are infectious organisms that cause such 
diseases as pneumonia, tuberculosis, syphilis, and 
typhus. The staining of bacteria for microscopic 
identification was originated by Koch. Bacteria are 
often classified as Gram-positive or Gram-negative 
(q Food spoilage is often induced by bacterial 
contamination; but there are many beneficial types 
of bacteria in the body, e.g., intestinal flora, that aid 
in metabolism. Bacteria rich in proteins can be pro- 
duced by fermentation of animal wastes for feed 
supplements. 

Uses: (1) Fermentation processes used in baking and 
the manufacture of alcohol, wine, vinegar, beer 
(yeast), and antibiotics (molds). See also (3). 

(2) Fixation of atmospheric nitrogen in the soil. 

(3) Reaction with hydrocarbons (methane and other 
paraffins) to yield proteins (yeasts). 

(4) Purification of sewage sludge, activated by bac- 
teria (see sewage sludge). 

(5) Reaction with cellulose to form biopolymers 
(q.v.) and high-protein foodstuffs. 

(6) Reaction with waste materials (coal and cement 
dusts, gasworks effluent) to release plant nutrients 
for inexpensive fertilizers (U.S.S.R.). 

(7) Precipitation and concentration of uranium and 
some other metals by compounds obtained from 
bacteria grown on carbonaceous materials such as 
lignin and cellulose. 

(8) Formation of azo compounds in soil treated with 
the herbicide propanil. 

(9) Miscellaneous reactions, e.g., oxidation of penta- 
erythritol to tris (hydroxymethyl) acetic acid; con- 
version of the sulfur in gypsum to elemental sulfur 
via hydrogen sulfide. 

See also fermentation; virus; enzyme. 

bactericide (germicide). Any agent that will kill bac- 
teria, especially those causing disease. Bactericides 
vary greatly in their potency and specificity. They 
may be other organisms (bacteriophages), chemical 
compounds, or short-wave radiation. See also virus; 
antibiotic. 

bacteriophage. A type of virus which attacks and de- 
stroys bacteria by surrounding and absorbing them. 

bacteriostat. A substance which prevents or retards 
the grow'th of bacteria. Examples are quaternary am- 
monium salts and hexachlorophene. See also anti- 
septic. 

baddeleyite (zirconia). ZrOj. A natural zirconium oxide. 
Properties: Color, black, brown, yellow, to colorless; 
streak white; luster submetallic to vitreous to greasy. 
M.p. 2500-2950°C. Highly resistant to chemicals. 
Sp. gr. 5.5-6.0. 

Grades: Crude (53%, 73-75%); purified (98%). 
Occurrence: Brazil; Ceylon. 
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Uses; Corrosion- and heat-resistant applications; 
source of zirconium. 

Badische acid. See 2-naphthyIamine-8-sulfonic acid. 

Baekeland, L. H. (1863-1944). Born in Ghent, Bel- 
gium, did early research in photographic chemistry' 
and invented Velox paper (1893). After working for 
several years in electrolytic research he undertook 
fundamental study of the reaction products of phe- 
nol and formaldehyde which culminated in his dis- 
covery in 1907 of phenol-formaldehyde polymers, 
originally called “Bakelite.” The reaction itself had 
been investigated by Bayer in 1872, but Baekeland was 
the first to learn how to control it to yield depend- 
able results on a commercial scale. The Bakelite Co. 
(now a division of Union Carbide) was founded in 
1910. (See phenolformaldehyde resins). 

bagasse. A form of cellulose derived as a by-product 
of the crushing of sugar-cane. Contains a high pro- 
portion of hemicellulose (q.v.). After pulping with 
either soda or kraft cooking liquor, it can be made 
into a low grade of paper. It is also used in com- 
pressed form as an insulating board in construction; 
medium for growth of nutritive bacteria; animal 
feeds; manufacture of furfural. See “Celotex”. 

Hazard; Toxic by inhalation of dust. Dust is flam- 
mable in high concentrations in air. 

“Bairslat” IdE.’’"''*' Trademark for an internal antistatic 
agent (q.v.) especially adapted for polyethylene and 
polypropylene. Chemically it is N,N-bis(2-hydroxy- 
cthyl)-alkyl amine. Approved for use in packaging 
films for food products. 

bait. An insecticide or rodenticide placed in such a way 
as to attract the pest. Arsenic compounds and Bor- 
deaux mixture are typical insect baits. All types are 
highly toxic. See pesticide. 

“Bake Aid.”' Trademark for hydrated monocalcium 
phosphate. 

Properties; White, free-flowing, crystalline powder. 
F.C.C. grade. 

Use; "Rope” preventive in bread baking. 

"Bakelite.”''-* Trademark for polyethylene, polypro- 
pylene. epoxy, phenolic, polystyrene, phenoxy, par- 
ylene, polysulfone, ethylene copolymers, ABS, acryl- 
ics, and viny resins and compounds. 

baking finish. A paint or varnish that requires baking 
at temperatures above 150° F for the development of 
desired properties (ASTM). Such finishes are based 
on oil-modified alkyd, melamine, epoxy, nitrocellu- 
lose or urea resins, or combinations of these; baking 
is often done by infrared radiation, producing high 
molecular weight coatings that are dense and tough. 

baking powder. A synthetic leavening agent widely 
used in the baking industry. There are several types, 
all of which are composed of a carbonate, a weak acid 
or acidic compound, and a filler. A typical compo- 
sition is sodium bicarbonate, tartaric acid or mono- 
basic calcium phosphate, and cornstarch. Ingredients 
sometimes used are ammonium carbonate and potas- 
sium bitartrate. Upon contact with moisture and 
heat, the active ingredients react to evolve carbon 
dioxide, which "raises" the dough in the early min- 
utes of heat exposure, thus producing a stable solid 
foam. Wheat flour gluten is sufficiently clastic to re- 
tain the bubbles of carbon dioxide. 

baking soda. See sodium bicarbonate. 

B.VI.. Abbreviation for British Anti-Lewisite. See 2,3- 
dimcrcaptopropanol. 


“Balan.””® Trademark for benefin; a selective herbi- 
cide. 

balance. Exact equality of the number of atoms of vari- 
ous elements entering into a chemical reaction and the 
number of atoms of those elements in the reaction 
products. For example, in the reaction NaOH -I- 
HCl — > NaCl + H 2 O, the atoms in the input side are 
hydrogen 2, sodium 1, oxygen 1, and chlorine 1; each 
of these is also present in the products, though in dif- 
ferent combination. The atoms of catalysts (when 
present) do not enter into reactions, and therefore are 
not involved. The balance of chemical reactions fol- 
lows the law of conservation of mass. 

The term “material balance” is used by chemical 
engineers in designing processing equipment; it de- 
notes a precise list of all the substances to be intro- 
duced into a reaction and all those that will leave it in 
a given time, the two sums being equal. 

balata. See rubber, natural. 


"Balco.”‘55 Trademark for an alloy of 70% nickel and 
30% iron. 

Properties; Density, 8.46 g/cm*; resistivity, 20 ohm- 
pem; tensile strength, 70,000 psi. 

Uses; Square-loop laminated cores for magnetic am- 
plifiers. 

“Bali-Hi.”” Trademark for a limed special dark wood 
resin. 

Properties; Color “B”; m.p. (cap. tube) 105°C; s.p. 
(Ball & Ring) 127°C: acid number 42; 5% lime (ap- 
prox.); sp. gr. (25/25°C) 1.13. 

Use; Black and dark colored news inks. 

“Ballast”'5s Trademark for an alloy composed of nickel 
99.70%; cobalt, 0.08%; iron, 0.17%. 

Properties; M.p. 1455°C; sp. gr. 8.90; tensile strength 
at 20 C 55,000 psi; resistivity at 20° C 7.90 microhm 
cm. 

Uses; Electron tubes. 


— umi nas gooo plasticity, strong bond- 
ing power, high refractoriness and fires to a white or 
cream colored product. Used as bonding and plas- 
ticizing agents, or chief ingredients of whiteware, 
porcelains, stoneware, terra cotta, glass refractories; 
lioor and wall tile. See also clay. 
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(6) Benzoin resin (Benjamin gum). See benzoin 
resin. 

bamboo. A grass or plant native to southeast Asia hav- 
ing a rather high cellulose content which makes pos- 
sible its use for specialty papers. Its fibers are longer 
than those of most other plants of this type, and are 
comparable to those of coniferous woods. Its compo- 
sition is: total cellulose 58%, alpha-cellulose 35%, 
pentosans 28%, lignin 23%. Also used for making light 
furniture, fishing rods, etc. Combustible. 

“Bamca.”5''s Trademark for a brand of substituted 
alpha-methylhydrocinnamic aldehyde. 

Properties: Clear, slightly yellow liquid; sp. gr. 0.942; 
refractive index (n 20/D), 1.503; acid value 5.0; flash 
point T.C.C., 204°F. Combustible. 

Use: Floral-type perfume. 

banana oil. 

(1) (banana liquid). A solution of nitrocellulose in 
amyl acetate or similar solvent, so termed because of 
its penetrating banana-like odor. 

(2) Synonym for amyl acetate. 

band, absorption. See absorption band. 

“Bandane.”3i« Trademark for polychlorodicyclopenta- 
diene isomers; used as an herbicide. 

“Ban-Kal.”2“‘' Trademark for a nonfoaming liquid acid 
cleaner for dairies and food-processing plants. 

“Banox.”‘“* Trademark for a series of dry, powdered, 
phosphate-type corrosion inhibitors. No. 1 is arti- 
ficially colored. No. 1-P and WT are colorless. 

Uses; Refrigerator cars; refrigeration brine; cooling 
towers and small water systems. 

“Banthine.”™ Trademark for methantheline bromide. 

Banting, Sir Frederick (1891-1941). A native of On- 
tario, Banting did his most important work in endo- 
crinology. His brilliant research culminated in the 
preparation of the antidiabetic hormone which he 
called insulin (q.v.), derived from the “isles of I..ang- 
erhans” in the pancreas. He received the Nobel prize 
in medicine for this work, together with MacLeod 
of the University of Toronto. In 1930 the Banting 
Institute was founded in Toronto. He was killed in 
an airplane crash during World War II. 

“Banvel” D.^'* Trademark for an herbicide containing 
2-methoxy-3,6-dichlorobenzoic acid (dimethylamine 
salt). 

BAP. Abbreviation for benzyl-para-aminophenol (q.v.). 

“Barafene.”^’^ Trademark for coatings used to prevent 
permeation of volatile ingredients, oils and oxygen 
through polyolefin containers. 

“Barafos.”^^* Trademark for a polyphosphate com- 
pound for the treatment of drilling mud to reduce vis- 
cosity and gel strength. 

“Baragel.”23*Trademark for a compound of purified 
bentonite and an organic base. 

Uses: Gelling agent for lubricating oils to prepare non- 
melting greases. 

“Barak.”28 Trademark for dibutylammonium oleate, 
(C.,H9)2NH2C00(C,7H33). 

Properties: Translucent, light brown liquid. Combus- 
tible. 

Use: To activate accelerators and improve processing 
of rubber and synthetic rubbers. 


barban. Generic name for 4-chloro-2-butynyl meta- 
chlorocarbanilate, C 6 H 4 (C 1 )NHC 00 CH 2 C:CCH 2 C 1 ; 
herbicide and plant growth regulator. 

barberite. A nonferrous alloy containing 88.5% cop- 
per, 5% nickel, 5% tin, 1.5% silicon. Sp. gr. 8.80; 
m.p. 1070° C. It offers good resistance to sulfuric acid 
in all dilutions up to 60%, sea water, moist sulfurous 
atmospheres, and mine waters. 

barbital (diethylmalonylurea; diethylbarbituric acid; 
“Veronal”). CgH.jNzOj. 

Properties: White crystals or powder; bitter taste; 
odorless; stable in air; m.p. 187-192°C; soluble in 
hot water, alcohol, ether, acetone, and ethyl acetate. 

Derivation: By the interaction of diethyl ester or di- 
ethylmalonic acid and urea. 

Grades: Technical; C.P. 

Hazard: See barbiturate. 

Use: Medicine (sedative); stabilizer for hydrogen per- 
oxide. 

See also barbiturate. 

barbiturate. A derivative of barbituric acid (q.v.) 
which produces depression of the central nervous 
system and consequent sedation. Used (by prescrip- 
tion only) for sedative and anesthetic purposes. 

Hazard: Toxic and habit-forming. Several types, in- 
cluding amo-, seco-, and pentabarbital are under 
government restriction. 

barbituric acid (malonylurea, pyrimidinetrione, 2,4,6- 
tri-oxohexahydro pyrimidine). 

OCNHCOCH 2 CONH • 2 H 2 O. 

Properties: White crystals, efflorescent; odorless; m.p. 
245°C with some decomposition; slightly soluble in 
water and alcohol; soluble in ether. Forms salts with 
metals. 

Derivation: By condensing malonic acid ester with 
urea. 

Grades: Technical. 

Containers: 1-, 5-lb glass bottles; tins. 

Hazard: See barbiturate. 

Uses: Preparation of barbiturates; polymerization 
catalyst; dyes. 

“Barden”.^*^ Trademark for a group of hydrous alu- 
minum silicates (sedimentary kaolins) from South 
Carolina. 

Properties: Sp. gr. 2.60; bulk density, aerated, 18-20 
Ibs/cu ft, packed, 35-40 Ib/cu ft; creamy white; pH 
4.5-5; air-floated; particle size 90% less than 2 mi- 
crons. 

Containers: 50-lb multiwall bags or bulk. 

Uses: In pesticides; boxboard, flooring and tile adhe- 
sives, fertilizers, roofing granules, putties, caulking 
compounds, etc. 

“Bardol”*'’^ Trademark for a coal-tar oil with aro- 
matic content. 

Properties: Dark-colored liquid; sp. gr. 1.07-1.12 
(25/25°C); distillation at 300°C, 60% max; low vis- 
cosity at 40° F. Combustible. 

Containers: 55-gal steel drums; tank trucks; tank cars. 

Uses: Swelling agent for natural and synthetic elasto- 
mers; dispersing agent for blacks and mineral fillers; 
tackifier; plasticizer. 

barite (BaSO^). Natural barium sulfate (q.v.); barytes; 
heavy spar. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page numbers see Contents. 



BARIUM 


8 S 


barium Ba Alkaline-earth element of atomic number 
56, Group 11 A of Periodic Table. Atomic weight 
137.34. Valence 2. Seven stable isotopes. 

Properties: Silver-white, somewhat malleable metal. 
Sp. gr. 3.6; values for melting and boiling points are 
reported ranging from 704°C to SSO^C for m.p. and 
from 1140°C to 1637'’C for b.p. The most accepta- 
ble values based on reliable original work appear to 
be m.p. 710°C and b.p. 1500°C. Extremely reactive; 
reacts readily with water, ammonia, halogens, oxy- 
gen, and most acids. Gives green color in flame. Ex- 
trudable and machinable. 

Occurrence; Ores of barite and witherite (Georgia, 
Missouri, Arkansas, Kentucky, California, Nevada, 
Canada, Mexico). 

Derivation: Reduction of barium oxide with alumi- 
num or silicon in a vacuum at high temperature. 
Forms; Rods, wire, plate, powder. 

Grades; Technical; pure. 

Hazard: Toxic. Flammable (pyrophoric) at room tem- 
perature in powder form; store under inert gas, pe- 
troleum, or other oxygen-free liquid. When heated 
to about 200°C in hydrogen, barium reacts violently, 
forming BaH:. Tolerance for all soluble barium com- 
pounds is 0.5 mg per cubic meter in air. 

Uses; Getter alloys in vacuum tubes; deoxidizer for 
copper; Frary’s metal; lubricant for anode rotors in 
x-ray tubes; spark-plug alloys. 

Shipping regulations: (Rail) Flammable solid, (n.o.s.) 
Yellow label. (Air) Flammable Solid label. 

barium 137. See cesium 137. 

barium acetate BA(C 2 H 302)2 • H 2 O. 

Properties; White crystals. Soluble in water; insoluble 
in alcohol. Sp. gr. 2.02; m.p., decomposes. 

Derivation; Acetic acid is added to a solution of bar- 
ium sulfide. The product is recovered by evaporation 
and subsequent crystallization. 

Grades: Technical; C.P. 

Hazard; Toxic by ingestion. Tolerance, see under 
barium. 

Uses: Chemical reagent; acetates; textile mordant; 
catalyst manufacture; paint and varnish driers. 
Shipping regulations; (Air) Barium compounds, n.o.s., 
water- or acid-soluble; Poison label, 

barium aluminate 3BaO • AI 2 O]. 

Properties; Gray pulverized mass, soluble in water, 
acids. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Uses: Ceramics: water treatment. 

Shipping regulations; See barium acetate. 

barium azide Ba(N 3 ) 2 . Crystalline solid; sp. gr. 2.936; 
loses nitrogen at 120'’C; soluble in water; slightly 
soluble in alcohol. 

Hazard; To.xic. Explodes when shocked or heated. 
Tolerance, sec under barium. 

U.scs: High explosives. 

Shipping regulations; (Air) Not acceptable when dry, 
or wet with less than SO'To water. W'et with more 
than 509o 'vatcr. Flammable Solid label. Not accept- 
able on passenger planes. (Rail) 50% or more water- 
wet, Yellow label. 

barium binoxidc. See barium peroxide. 

barium borotungstatc (barium borowolframate) 2BaO • 
B;0,-9W0, ■ I 8 H 2 O. 

Properties: Dirge, white crystals. Effloresces in air. 
Keep well stoppered! Soluble in water. 

Hazard; To.xic by ingestion. Tolerance, sec under 
barium. 


Use: Making borotungstates. 

Shipping regulations; See barium acetate. 

barium borowolframate. See barium borotungstate. 

barium bromafe Ba(Br 03)2 • H 2 O. 

Properties; White crystals or crystalline powder. 
Slightly soluble in water; insoluble in alcohol. Sp. 
gr. 3.820; decomposes at 260°C. 

Derivation; By passing bromine into a solution of 
barium hydroxide, barium bromide and barium bro- 
mate being formed which are separated by crystalli- 
zation. 

Grades: Pure, reagent. 

Hazard: Moderate fire risk in contact with organic 
materials. Toxic by ingestion. Tolerance, see under 
barium. 

Uses; Analytical reagent; oxidizing agent. 

Shipping regulations; See barium acetate. 


barium bromide BaBr 2 ■ 2 H 2 O. 

Properties: Colorless crystals. Soluble in water and in 
alcohol. Sp. gr. 3.852, m.p. anhydrous BaBr: 847°C. 
Derivation; Interaction of barium sulfide and hydro- 
bromic acid, with subsequent crystallization. 

Grades; Technical; C.P. 

Hazard; Toxic by ingestion. Tolerance, see under 
barium. 

Uses: Manufacturing bromides; photographic com- 
pounds. 

Shipping regulations; See barium acetate. 


uanum caroonate uatJOj. 

Properties; White powder; found in nature as the min- 
eral witherite. Insoluble in water; soluble in acids 
(except sulfuric). Sp. gr. 4.275; m.p. 174'’C at 90 atm; 
oil c at 760 mm. 

BaCOj is made by reaction 
of NaCOj or CO 2 with barium sulfide. 

Grades: Technical; C.P.; reagent 99.5%. 

Containers; Bags; carload (bulk), 
te^urn ingestion. Tolerance, see under 

‘I chlorine-alkali cells to re- 
onii<',.i'^ '^°'^®''hcide; barium salts; ceramic flux; 

fid case-hardening baths; ferrites; in 

ShirminD color television tubes. 

PP ng regulations: See barium acetate. 

barium chlorate BafClOjlj • H 2 O 

bariurn .jagpstion. Tolerance, see under 

with organic nfateriS.'"^ 

ufectme'of Sfer rtS mordant; man- 

or^wet)! Srid^er°"abel^^''^ 
barium chloride BaCU • 2 H 2 O 
Suble'in^alcohol in water; 

hydrous). CoSuble.'’- "’’P' (an- 

barium carlmnate (w hydrochloric acid on 

mixture of BaSO^ sulfide; (b) by heating a 

Grades; TecS 10 ^^’ ‘^h'oride. 

talline; powdered; c p ^ P^'^dered) 99%; crys- 

carloads"!* Bottles, multuvall paper sacks; drums; 

Toxic Kxf 

Tolerance, see SdSaSm 
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BARIUM HYDROXIDE, MONOHYDRATE 


Uses; Chemicals (artificial barium sulfate, other bar- 
ium salts); reagent; lube oil additives; boiler com- 
pounds; pigments; manufacture of white leather. 
Shipping regulations: See barium acetate. 

barium chromate (lemon chrome; ultramarine yellow; 
baryta yellow; Steinbuhl yellow) BaCrOi. 

Properties: Heavy, yellow, crystalline powder. Solu- 
ble in acids; insoluble in water. Sp. gr. 4.498. Com- 
bustible. 

Derivation; Interaction of barium chloride and sodium 
chromate. The precipitate is washed, filtered and 
dried. 

Grades; Technical; C.P. 

Hazard: Toxic. Tolerance, see under barium. 

Uses: Safety matches; pigment in paints, ceramics; 
fuses; pyrotechnics; metal primers; ignition control 
devices. 

Shipping regulations: See barium acetate. 

See also chrome yellow. 

barium citrate Ba 3 (C 6 H 507)2 ■ 2 H 2 O. 

Properties'. Grayish, wkite crystalUae powder.. Soluble 
in water, hydrochloric and nitric acids. 

Hazard; Toxic; tolerance, see barium. 

Uses; Manufacture of barium compounds; stabilizer 
for latex paints. 

Shipping regulations: See barium acetate, 
barium cyanide Ba(CN) 2 . 

Properties: White, crystalline powder. Soluble in water 
and alcohol. 

Derivation: By the action of hydrocyanic acid on bar- 
ium hydroxide with subsequent crystallization. 
Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Uses: Metallurgy; electroplating. 

Shipping regulations; (Rail, Air) Poison label. 

barium cyanoplatinite (platinum barium cyanide; bar- 
ium platinum cyanide) BaPt(CN )4 ■ 4 H 2 O. 

Properties: Yellow or green crystals; m.p. I00°C 
(- 2 H 2 O); sp. 2.08; soluble in water, insoluble in al- 
cohol. 

Grades; C.P. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Uses: X-ray screens. 

Shipping regulations: See barium acetate. 

barium dichromate (barium bichromate) BaCr207 • 
2 H 2 O. 

Properties: Brownish-red needles or crystalline masses. 
Soluble in acids, decomposed by water. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Shipping regulations: See barium acetate. 

barium diorthophosphate. See barium phosphate, sec- 
ondary. 

barium dioxide. See barium peroxide. 

barium diphenylamine sulfonate (C 6 H 5 NHC 6 H 4 S 03 ) 2 Ba. 
Properties: White crystals, soluble in water. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Use; Indicator in oxidation-reduction titrations. 
Shipping regulations: See barium acetate. 

barium dithionate (barium hyposulfate) BaS 206 ■ 2 H 2 O. 
Properties: Colorless crystals. Soluble in water; 
slightly soluble in alcohol. Sp. gr. 4.536. 


Derivation: Action of manganese dithionate on bar- 
ium hydroxide. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Shipping regulations: See barium acetate. 

barium diuranate. See uranium-barium oxide. 

barium ethylsulfate Ba(C 2 H 5 S 04)2 • 2 H 2 O. 

Properties: Colorless crystals. Soluble in water and 
alcohol. Combustible. 

Derivation: Interaction of barium hydroxide and 
ethylsulfuric acid. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Use: Organic preparations. 

Shipping regulations; See barium acetate. 

barium fluoride BaF 2 . 

Properties: White powder. Sparingly soluble in water. 
Sp. gr. 4.828; m.p. 1354°C. 

Derivation: Interaction of barium sulfide and hy- 
drofluoric acid followed by crystallization. 

Grades: T ec'nnica'j; C.P.; single pure crystals, 

Hazard: Toxic by ingestion. Tolerance. See under 
barium. 

Uses: Ceramics; manufacture of other fluorides, crys- 
tals for spectroscopy, electronics, dry-film lubricants. 
Shipping regulations: See barium acetate. 

barium fluosilicate (barium silicofluoride) BaSiFeH. 
Properties: White, crystalline powder. Insoluble in 
water. 

Grades: Technical. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Uses: Ceramics; insecticidal compositions. 

Shipping regulations: See barium acetate. 

barium fructose diphosphate. See fructose diphos- 
phate, calcium and barium salts. 

barium hexafluorogermanate BaGeFe. White crystalline 
solid; m.p. about 665° C; dissociates to barium 
fluon’de and germanium fluoride; sp. gr. 4.56 g/cc. 
Hazard: Probably toxic. 

barium hydrate. See barium hydroxide. 

barium hydrosulfide Ba(SH) 2 . 

Properties; Yellow crystals. Hygroscopic. Soluble in 
water. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Shipping regulations; See barium acetate. 

barium hydroxide, anhydrous Ba(OH) 2 . Available com- 
mercially. See barium hydroxide hydrates, following. 

barium hydroxide, monohydrate (barium monohydrate) 
Ba(OH) 2 ' H 2 O. 

Properties; White powder; soluble in dilute acids; 
slightly soluble in water. 

Hazard; Toxic by ingestion. Tolerance, see under 
barium. 

Uses: Manufacture of oil and grease additives; bar- 
ium soaps and chemicals. Refining of beet sugar; al- 
kalizing agent in water softening; sulfete removal 
agent in treatment of water and brine; boiler scale 
removal; dehairing agent; catalyst in manufacture of 
phenol-formaldehyde resins; insecticide and fungi- 
cide; sulfate controlling agent in ceramics; purifying 
agent for caustic soda; steel carbonizing agent; glass. 
Shipping regulations: See barium acetate. 
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barium hydroxide, ociahydrate (barium hydrate; bar- 
ium octahydrate; caustic baryta) Ba(OH)i • 8H2O. 
Properties; White powder or crystals; absorbs carbon 
dioxide from air. Keep well stoppered! Soluble in 
water, alcohol and ether. Sp. gr, 2.18; m.p. 78°C, 
losing its water of crystallization (m.p. anhydrous 
Ba(OH): 408° Q. 

Derivation: (a) By dissolving barium oxide in water 
with subsequent crystallization, (b) By precipitation 
from an aqueous solution of the sulfide by caustic 
soda, (c) By heating barium sulfide in earthenware 
retorts into which a current of moist carbonic acid 
is passed after which superheated steam is passed 
over the resulting heated carbonate. 

Impurities: Iron and calcium in commercial grades. 
Grades; Technical (crystals or anhydrous powder); 
C.P.; ACS reagent. 

Containers; Barrels; multiwall paper sacks. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Uses: Organic preparations; barium salts; analytical 
chemistry. See also the monohydrate. 

Shipping regulations; See barium acetate. 

bawva Vtydrowde ^e.wlah.vdi&t.e, (bariuTO. pewtabydme.) 
Ba(0H):-5H20. 

Properties; Translucent free-flowing white flakes; 
density 65 Ib/cu ft (approx.). 

Containers; lOO-lb paper bags; 400-lb fiber drums. 
Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Uses: Same as the octahydrate. 

Shipping regulations: See barium acetate. 

barium hypophosphite BaH4(P02)2, 

Properties; White, crystalline powder; odorless; solu- 
ble in water; insoluble in alcohol. 

Hazard; Toxic by ingestion. Tolerance, see under 
barium. 

Use: Medicine. 

Shipping regulations: See barium acetate, 
barium hyposulfate. See barium dithionate. 
barium hyposulfite. Sec barium thiosulfate, 
barium iodatc. 83(103)2. 

Properties; White, crystalline powder. Slightly solu- 
ble in water, hydrochloric and nitric acids; insoluble 
in alcohol. Sp. gr. 5.23; m.p., decomposes at 476“C. 
Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Shipping regulations; See barium acetate. 

barium iodide Bal2'2H20. 

Properties; Colorless crystals; decomposes and red- 
dens on exposure to air. Soluble in water; slightly 
soluble in alcohol. Sp. gr, 5.150; m.p., loses 2H2O and 
melts at 740°C. 

Dcris'ation: Action of hydriodic acid on barium hy- 
droxide or of barium carbonate on ferrous iodide 
solution. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

U.sc: Preparation of other iodides. 

Shipping regulations; See barium acetate. 

barium manganate (manganese green; Cassel green) 
BaMnO^. ’ 

Properties; Emerald-green powder. Insoluble in water, 
decomposed by acids. Sp. gr. 4.85. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Use; Paint pigment. 

barium mercury bromide. See mercuric barium bro- 
mide. 


barium mercury iodide. See mercuric barium iodide. 

barium metaphosphate Ba(P03)2. 

Properties: White powder; slowly soluble in acids; in- 
soluble in water. 

Hazard; Toxic by ingestion. Tolerance, see under 
barium. 

Uses: Glasses, porcelains and enamels. 

Shipping regulations; See barium acetate. 

barium metasilicate. See barium silicate. 

barium molybdate BaMo04. 

Properties; White powder; slightly soluble in acids and 
water. Absolute density 4.7 g/cc; approximate m.p. 
I600°C. 

Grade: Crystal, 99.84% pure. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Uses; Electronic and optical equipment; pigment in 
paints and other protective coatings. 

Shipping regulations: See barium acetate. 

barium monohydrate. See barium hydroxide, monohy- 
drate. 


liasiiwm TfitmtAulfiilB. See barium suifide. 
barium monoxide. See barium oxide, 
barium nitrate Ba(N 03 ) 2 . 

Properties: Lustrous, white crystals. Soluble in water; 
insoluble in alcohol. Sp. gr. 3.244; m.p. 575° C. 
Strong oxidizing agent. 

Derivation: By the action of nitric acid on barium 
carbonate or sulfide. 

evades: Technical; crystals; fused mass or powder; 

Container: Barrels; rnulthyall paper sacks; drums. 
Hazard: D^gerous fire risk in contact with organic 
materials. Toxic. Tolerance, see under barium. 

(gives green light); incendiaries; 

ticide! etcfronir 
barium nitrile BafNOj): • H 2 O 

b^^um ingestion. Tolerance, see under 

Uses; Diazotization, 

Shipping regulations; See barium acetate, 
drate. See barium hydroxide, octahy- 

barium oxalate BaC 204 • H 2 O 

sSe1nTvSr-7o?ubl'e"- 

chloric acids. ’ ^ dilute nitric or hydro- 
barium. ingestion. Tolerance, see under 

caicined^baVtarBaO barium protoxide; 

carbon powder; absorbs 

reacts violently with Soluble in acids; 

jSp. gr. 5.72; rr?!p i923oc " ‘he hydroxide. 

peraturc in pres^ce^of ^ carbonate at high tern- 
nitrate. ‘ ^'rbon; oxidation of barium 

s- Technical regular grind (208 Ib/cu ft); tech- 
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nical fine grind (175 Ib/cu ft); porous, carbide-free; 
97%. 

Containers: Glass bottles; hermetically sealed cans. 
Hazard: Toxic by ingestion. Skin irritant. Tolerance, 
see under barium. 

Uses: Dehydrating agent; detergent for lubricating 
oils. 

Shipping regulations: (Air) No label required. 

barium pentahydrate. See barium hydroxide pentahy- 
drate. 

barium perchlorate Ba(C 104)2 • 4 H 2 O. 

Properties; Colorless crystals. Soluble in alcohol and 
water. Sp. gr. 2.74; m.p. 505°C. 

Hazard: Toxic by ingestion. Oxidizing material; fire 
and explosion risk in contact with organic mate- 
rials. Tolerance, see under barium. 

Use: Manufacture of explosives; experimentally in 
rocket fuels. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. 

barium permanganate Ba(Mn 04 ) 2 - 
Properties: Brownish-violet crystals. Soluble in water. 
Hazard: Toxic by ingestion. Oxidizing material. 
Fire and explosion risk in contact with organic ma- 
terials. Tolerance, see under barium. 

Uses: Strong disinfectant; manufacture of permanga- 
nates. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. 

barium peroxide (barium binoxide; barium dioxide; 
barium superoxide) Ba 02 and Ba 02 ■ 8 H 2 O. 
Properties: Grayish-white powder. Slightly soluble in 
water. Sp. gr. 4.96; m.p. 450°C; decomposes 800°C. 
Oxidizing agent. 

Derivation; By heating BaO in oxygen or air at about 
1000°F. 

Grades: Technical; reagent. 

Hazard; Toxic by ingestion. Oxidizing material. 
Fire and explosion risk in contact with organic 
materials. Tolerance, see under barium. Skin irri- 
tant. Keep cool and dry. 

Uses; Bleaching; decolorizing glass; thermal welding 
of aluminum; manufacture of hydrogen peroxide. 
Shipping regulations: See barium perchlorate. 

barium phosphate, secondary (barium diorthophos- 
phate) BaHP04. 

Properties; White powder. Soluble in nitric acid (di- 
lute), hydrochloric acid (dilute); slightly soluble in 
water. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Shipping regulations; See barium acetate. 

barium platinum cyanide. See barium cyanoplatinite. 

barium potassium chromate (Pigment E) BaK(Cr04)2- 
Properties; Pale yellow pigment. As compared with 
other chromate pigments, it has a low chloride and 
sulfate content and forms stronger, more elastic paint 
films. Sp. gr. 3.65. 

Derivation; By a kiln reaction at 500° C between po- 
tassium dichromate and barium carbonate. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Uses: Component of anticorrosive paints for use on 
iron, steel, and light metal alloys. 

Shipping regulations; See barium acetate. 


barium protoxide. See barium oxide. 

barium pyrophosphate Ba2P207. 

Properties; White powder, soluble in acids and am- 
monium salts; very slightly soluble in water. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Shipping regulations: See barium acetate. 

barium silicate (barium metasilicate) BaSiOs. Color- 
less powder; sp. gr. 4.4; b.p. 1604°C. Insoluble in 
water; soluble in aeids. Used in ceramics. 

Hazard; Toxic by ingestion. Tolerance, see under 
barium. 

Shipping regulations: See barium acetate. 

barium silicofluoride. See barium fluosilicate. 

barium-sodium niobate. A synthetic electro-optical 
crystal used to produce coherent green light in la- 
sers; also to make such devices as electro-optical 
modulators and optical parametric oscillators. The 
costal undergoes no optical damage from laser irra- 
dialioTi at VngVi pt)^wt \eveAs. 

barium stannate BaSnOs ■ 3 H 2 O. 

Properties; White crystalline powder, sparingly solu- 
ble in water, readily in hydrochloric acid. 

Hazard: Toxic by ingestion. Tolerance, see under 
barium. 

Use: Production of special ceramic insulations re- 
quiring dielectric properties. 

Shipping regulations: See barium acetate. 

barium stearate Ba(Ci 8 H 3502 ) 2 . 

Properties: White crystalline solid; insoluble in water 
or alcohol; m.p. 160°C; sp. gr. 1.145. Combustible. 

Hazard; Toxic. Tolerance, see under barium. 

Uses: Waterproofing agent; lubricant in metalwork- 
ing, plastics and rubber; wax compounding; prepara- 
tion of greases; heat and light stabilizer in plastics. 

barium sulfate [barytes (natural); blanc fixe (artificial, 
precipitated); basofor]. BaS04. 

Properties: White or yellowish, odorless, tasteless 
powder. Soluble in concentrated sulfuric acid; sp. gr. 
4.25-4.5; particle size, 2-25 microns; m.p. 1580°C. 
Nontoxic. Noncombustible. 

Derivation; (a) By treating a solution of a barium salt 
with sodium sulfate (salt cake), (b) By-product in 
manufacture of hydrogen peroxide, (c) Occurs in na- 
ture as the mineral barite (Arkansas, Missouri, 
Georgia, Nevada, Canada, Mexico). 

Grades: Technical, dry, pulp, bleached, ground, 
floated, natural; C.P.; U.S.P.; x-ray. 

Containers; 5-lb bottles; 100-, 250-lb drums; wooden 
barrels; multiwall paper sacks. 

Uses: Weighting mud in oil-drilling; paper coatings; 
paints; filler and delustrant for textiles, rubber, lino- 
leum, oilcloth, plastics, and lithograph inks; base for 
lake colors; x-ray photography; opaque medium for 
gastrointestinal radiography; in battery plate ex- 
panders. 

barium sulfide (barium monosulfide; black ash) BaS. 

Properties: Yellowish-green or gray powder or lumps. 
Soluble in water, decomposes to the hydrosulfide. 
Sp, gr. 4.25. 

Derivation; Barium sulfate (crude barite) and coal 
are roasted in a furnace. The melt is lixiviated with 
hot water, filtered and evaporated. 

Impurities; Iron, arsenic. 

Hazard; Toxic by ingestion. Tolerance, see under 
barium. 
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Shipping regulations: See barium acetate, 
barium sulfite BaSOj. 

'’ubf/k.' '’y Sol- 

Grades; Technical; C.P ' ’ '"soluble in water. 

“bariim. Tolerance, see under 

ShTnmW^'^*'^ "manufacturing. 

Shipping regulations; See barium acetate 

banum sulfocyanide. See barium thiocyanate 

barium superoxide. See barium peroxide. 

banum tartrate. BaC 4 H 406 

barium. ‘neeslion. Tolerance, see under 

Uses: Pyrotechnics. 

Shipping regulations: See barium acetate 

barium thiocyanate (barium sulfocyanide) Ba(SCN),. 

Properties: White crystals q^i u. ■ 
alcohol. Deliquescent ^ and in 

moniu'mthiocyat^me"a®nd^suL'” with am- 

Si ' 

dyeing; photogra^p™"”'” Potassium thiocyanates; 
Shipping regulations: See barium acetate 

bariim. ‘"gestion. Tolerance, see under 

J.^sE^P'"-es; luminous paints; matches; ya. 

Shipping regulations: See barium acetate 
barium titanate BaTiOj. 

gn'’5.9rinSlf?n^'i't°'d^^tld'"T- ^OIO^F; sp. 
ubie in dilute acids; soluble iJi ®l‘ghtly’soI- 

acid and hydrofluoric 'add ‘"""'^^oi'-ated sulfuric' 

pureordopt':;i;^htTn'"a?e either 

uS f°"’ Sp. gr. 

of inte;fs^;."nE atd'ptts?hoS^tcmtnT"“''"‘='“^ 
banum uranium oxide s;.. . 

^-•-M.ite.S.taritmtu:;r'^"'“"°^^^^^ 

‘■LIT x'r;- f ^ 

manufacturers of™ ieTSh{v'',"i‘’^°‘'""‘ used by 

ritv I 4 iib/li'r,^^^'‘b“lb ponder; sp gr 5 50 . . 


™'bte Sis ieSsi “t'?" *»"' 

peralures tip to dOOep; efeironics ^‘iibiliiy at tem- 
" a™, A contplea of BaO, ZrOr, 

'a^“i,Sers'iSs''i,!'’(;7 “■ 

CoSeitoih' " Vlroflione aSd.®"®""'' 
H.»,dS*ii;S?«>l»0-,bdn,ms. 

opacifiers; ttabdizer fo7co?o' "eramics; glaze 
Shipping regulations: See bS^a'Se"”"*' 

’’^Mtbre'Jer.^^rThT™,^^^^^ JO'"' square 

nucleus of an atom. ^^■^^‘'‘mon target area of the 

“Bamesite.”s8 Trademart 

instrument lens polishing ^ ^Peo'al rare earth for 

“BarOCO.”236 Trne)„„o„ . o 

pounded for theTren^rl?^ ^ "fay, com- 

•n formations containInVmod J "s® 
or other oil field e"ecfroTv^« ^ quantities of salt 
ordinary drilling muds ^ "’^y flocculate 

“Baroid.”236 Trade 

manufactured fr™m selemed k material 

ore). Added to driUiiirmuds *"'fate 

bus increasing the hydmcf '"orease unit weight, 
Pons being drilled in ^en .le,!'^ 
from caying. P "^oBs, to preyent the walls 

barometric pressure tk. 

ticular point on or abovr^ih^'^^ at a par- 
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BATTERY 


‘•Bartyls."'- Trademark for a series of compounded 
antiskinning agents. Developed for use in low con- 
centrations in printing inks, paints and varnishes. 

barjta, calcined. See barium oxide. 

bartta, caustic. See barium hydro.xide. 

barjta water. A solution of barium hydro.xide. 

barjta yellow. See barium chromate. 

barjtes. See barium sulfate. 

“Basacryl.’’— ° Trademark for a series of cationic dye- 
stuffs for the djeing and printing of polyacryloni- 
trile fiber. 

basal metabolism. See metabolism. 

“Basazo!.”-^ Trademark for dyes used in printing and 
dyeing fabrics composed of cellulosic fibers. 

base. Any of a large class of compounds with one or 
more of the following properties; bitter taste, slip- 
pery feeling in solution, ability to turn litmus blue 
and to cause other indicators to take on characteris- 
tic colors, ability to react with (neutralize) acids to 
form salts. Included are both hydroxides and oxides 
of metals. 

Water-soluble hs’droxides, such as sodium, potas- 
sium, and ammonium hydroxide, undergo ionization 
to produce hj'droxyl ion (OH — ) in considerable con- 
centration, and it is this ion that causes the pre\i- 
ously mentioned properties common to bases. Such 
a base is strong or weak according to the fraction of 
the molecules which break down (ionize) into posi- 
tive ion and hydroxyl ion in the solution. Base 
strength in solution is expressed by pH (q.v.). Com- 
mon strong bases (alkalies) are sodium and potas- 
sium hj'droxides, ammonium hydroxide, etc. These 
are caustic and corrosive to skin, eyes, and mucous 
membranes. The pH range of bases is from 7.1 to 13. 

Modem chemical terminology defines bases in a 
broader manner, A Lowty-Bronsted base is any mo- 
lecular or ionic substance that can combine with a 
proton (hydrogen ion) to form a new compound. A 
Lewis base is any substance that pro\ides a pair of 
electrons for a covalent bond with a Lewis acid (q.v,). 
Examples of such bases are hydro.xyl ion and most 
anions, metal oxides, compounds of oxygen, nitro- 
gen, sulfur with nonbonded electron pairs (such as 
water, ammonia, hydrogen sulfide). 

For hard and soft bases, see Lewis electron theory. 

BASF process. A process for producing acetylene by 
burning a mixture of low molecular weight hydro- 
carbons (as, natural gas) with oxygen to produce a 
2700“F temperature. The combustion products and 
cracked gases are quickly chilled by scrubbing with 
water, and the acetylene is separated by distillation 
and solvent extraction from ethylene, carbon mon- 
o.xide, ht'drogen and other reaction products. The 
Sachsse process is similar. 

basic. Descriptive of a compound that is more alka- 
line than other compounds of the same name. See, 
e.g., lead carbonate, basic, basic salt. 

basic dichromate. See bismuth chromate. 

basic lining. A furnace lining containing basic com- 
pounds that decompose under furnace conditions to 
give basic oxides. The usual basic linings contain 
calcium and magnesium oxides or carbonates. 


“Basicol.’"'*' Trademark for a series of essential oils 
intended as replacements for oils of lavender, gera- 
nium. lemon, pine, ylang ylang, neroli and orris root. 

basic o.xide. An oxide which is a base or which forms 
a hydro.xide when combined with water, and,' or 
which will neutralize acidic substances. Basic o.xides 
are all metallic oxides, but there is a great sanation 
in the degree of basicity. Some basic oxides such as 
those of sodium, calcium and magnesium combine 
with water with sigor or with relative ease, and also 
neutralize all acidic substances rapidly and com- 
pletely, The oxides of the heasy metals are only 
weakly basic, do not dissolve or react with water to 
any extent, and neutralize only the more strongly 
acidic substances. There is a gradual transition from 
basic to acidic o.xides and certain o.xides. as alumi- 
num oxide, show both acidic and basic properties. 
See also base. 

basic research. See fundamental research. 

basic salt. A compound belonging in the categoiy of 
both salt and base because it contains OH (hydrox- 
ide) or O (oxide) as well as the usual positive and 
negative radicals of normal salts. .Among the best 
examples are bismuth subnitrate, often written 
BiONOs, and basic copper carbonate, Cu:(OH) 2 C 03 . 
Most basic salts are insoluble in water and many are 
of variable composition. 

basic slag. A slag produced in the manufacture of 
steel. It contains a variable amount of tricalcium 
phosphate, calcium sihcate, lime and o.xides of iron, 
magnesium and manganese. Used as a fertilizer for 
its phosphorus and lime. See also slag. 

basis metal. In electroplating, the metal that is being 
coated; it constitutes the cathode and may be any of a 
large number of metals. 

“Basogal p.’"— 5 Trademark for leveling agent for vat 
dyeing. 

batch distillation. Distillation in which the entire 
sample of the material to be distiUed. the charge, is 
placed in the still before the process is begun and 
product is withdrawn only from the condenser of 
the apparatus. 

bating. In leather processing, the treatment of de- 
limed skins with pancreatin or other tiyptic enzsme 
to give a softer and smoother-grained product. The 
extent of bating \aries from none for sole leather to 
ten hours or more for soft kid skins. The chemical 
mechanism is not clearly defined. 

batrachotoninin A (Cz^HnNO^). An isomeric compo- 
nent of batrachotoxin. the strongest neurotoxin 
among venoms. It is a steroidal alkaloid; the A form 
is only I ' 500th as strong as the complete venom, but 
is stili as toxic as strychnine. It is found in the so- 
called poison dart frog of Colombia. Its structure 
has been elucidated; when ssmthesized it may prove 
useful in medicine. See also, snake venom. 

battery. An electrochemical derice that generates elec- 
tric current by converting chemical energx- to electrical 
energj’. Its essential components are positive and 
negative electrodes made of more or less electrically 
conductive materials, a separating medium, and an 
electrohte. There are four major Upies; (1) primary 
batteries (dry cells), which are not re%-ersible and in 
which the anode (zinc) is the negative plate and the 
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monium ^fworide^as ckctro°yte^^2)'^‘^’ "1‘*' 

storage batteries, which ar? ^^v’er fble a"nH ^ 
recharged, and in which lead snrfntl - ^ 

plate (anode) and lead oxide negative 

ode), with sulfuric acrd asIle froM^nt 

solar cells, or energy converter!^ "uclear and 

further infon^atifn see drl ' For 

voltaic cell; fuel cell; solar cS. ’ 

'’'suh^We''ifure°S^foS of strengths 

odorless and practicalh°free fro "'^ter-white, 

hZTSoS'“’ “'*“^ 0 . " 

TcS ■ •" •«" md See . 1,0 

Use: Storage batteries. 

rp'five" battf^!'*nui”d; nm ove^Sfe 'sf 

stve label. Legal label name, eleSlyteTcId ’ 
atterv limi«r -rt 


niethylcarbama^|™q^.vj. °'^ho-isopropoxyphenyl 
Uses; MoIIuscicide. 

chemiMlfoTmufeis%QQy‘^°'^otdal alumina whose 

fZi'l'"s*tabl^,'’p‘Lifivd?cL''‘*d""'‘'’'^ ‘o 

niate particles are colloidal soJ Uiti- 

ftbnllar crystals approximately 
milhmicrons in diameter. 


on mill- are fibrilL 
100 milhmicrons long by 5 
Grades: Technical and drug 

SS“S 

•n^ for metak*and'ceram?cs':'^e '“’f .?‘?'*dsives; coat- 

enmg agent; flocculating agent 

Pdn/icatioat dl>fon.atoeiph<“‘cXt'^“‘‘” 

Pay oil. See myrcia oil. 

erL oils Saf are^widdy used”'‘'h‘®''''‘^^ 

quality is not required ^ ^ “f N.F. 


_ electrolyte acid. ,, - -muucu. 

ifii A ^ _ 


W, vaucu oiisites 

batmA variety of East India copal resin. See East 

4 Fre^ooh '^heml'M Anto'^^'" gravities 

Be = 145 -145 /sd gr are as follows- 

water; °B£ = 140/sp.®gr -[ 3 ^ 10 ""'^ 'ban 

than water. S ■ 130 for matenals lighter 

bauxite. A natural aggregate nf 1 
minerals, more or le« fmm^re ^ ^'^mmum-bearing 
num occurs largely as ^ *" the alumi? 

Coma- '’>;P^°'°nged wSerin, ofal"' -“ 

S,o„ and ,-3P Tift, Noa&f'S 

£'’f Mo™ta,S 7 -, “iT"' f;!' 

bS’- <=«»"». 

Jjctnical,; abrai°re“‘al!mil'T'”""'' •'“"'iiion, 
decolorizing and deodorS^ '‘^fractorie? 

'cstigation. minerals is under active in- 


' — .ww iVlI* 

rene-butadien?^oSjme«' (SBR)"' "‘y 

BBp' aTk 

BCWL. Abbrevrth)l° fo“T (q.v.). 

See lead carbonate, basR ‘carbonate white lead. 
“BDA/”33 T 

“•Symbol for beryl, i„„ 

.!;-^bSr™a,i„„f„5,„„ 

BeaconoI .”354 -r . ^ •-'• 

°bols usedTs^Jetlrgents®''”"^- ^“'fonated 

„ '“C 5 iS “'SSre-pSN^ 

Bearflex.”3oo -g__ 

£ 2 "" .. Stea'S” rr Kotrcr „ '1 

‘Beatad.”J66 -r . 

Keast‘'’"""°"«''«^witVsS P^^S'^'atinized 

‘Becj::;rrr 

-Rifled phenr;re^[„\ for fomaric, maleic and 


... unlive in- , resins. maieic an( 

»tC;r p:rT ,5“”"’“ “'“-l»™.debyde r„. 

iff* 'rT,« ^ 1 - ^cr making nitifv.; r_* . rearro« 


Ba.ver process. Process for 
ite. main use of a°utmnn‘"®-“’“i?’‘"® f''°ni baux- 
metalhc aluminum Bauxite V* ‘ Production of 
oentratcd sodium hydroril "'!‘b bot con- 

umina and silica. The siliVn ’- "^bich dissolves the 

ss'cifcTi" 2 

££b2r2 ;tsr" !*■ i>"!ciS™ 
p,o;,3s sMp'S ;» 

crocei3'id^'' -'"^“'''''y’Pmine-y.suifonic acid; also 



=’mple, fh; ox me or®'’* ^bout byVcat'm"™°Jooular 

oaprolaciam pyo'ohexanone 'y‘- For ex- 
cm, with sulfuric adH , oonverted into 
Beckolin.’'36 -r-^ , ^oid as catalyst. 

oils. 

“Beckosol."36 -j- . ’ " ®namel products. 
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Becquerel, Henri (1851-1908). French physicist who 
shared the Nobel Prize in physics with the Curies for 
the discovery of the radioactivity of uranium salts. 
He also discovered the deflection of electrons by a 
magnetic field as well as the existence and prop- 
erties of gamma radiation. 

beer. See brewing. 

beerstone. A deposit occurring during brewing opera- 
tions on containers and consisting of calcium oxalate 
and organic material. 

beeswax. Wax from the honeycomb of the bee. Bees- 
wax consists largely of myricyl palmitate, ceroiic 
acid and esters, and some high-carbon paraffins. 

Properties; Brown or white (bleached) solid with 
faint odor. Sp. gr. 0.95; melting range 62-65°C; in- 
soluble in water; slightly soluble in alcohol; soluble 
in chloroform, ether, and oils. Combustible; non- 
toxic. 

Grades; Technical; crude; refined; N.F.; F.C.C.; 
U.S.P. (white). 

Containers; Bags; bricks and slabs in 100-lb cartons. 

Uses; Furniture and floor waxes; shoe polishes; leather 
dressings; anatomical specimens; artificial fruit; te.x- 
tile sizes and finishes; church candles; cosmetic 
creams; lipsticks; adhesive compositions. 

beet molasses. See molasses. 

beet sugar. See sucrose. 

behenic acid (docosanoic acid) CH3(CH2)2oCOOH. A 
saturated fatty acid; a minor component of the oils 
of the type of peanut and rapeseed. 

Properties: Liquid; m.p. 80.0° C; b.p. 306° C (60 mm), 
265°C (15 mm); sp. gr. 0.8221 (100/4°C); refractive 
index 1.4270 (100°C). Combustible; low toxicity. 

Derivation; Peanut oil; occurs in ben oil, hydroge- 
nated mustard oil and rapeseed oil. 

Grades: Technical; 99%. 

Uses: Cosmetics; waxes; plasticizers; chemicals; sta- 
bilizers. 

behenone C22HJ4O. An aliphatic ketone. Insoluble in ' 
water. Inert; compatible with high-melting waxes,- 
fatty acids. Incompatible with resins, polymers, and 
organic solvents at room temperature, but compati- 
ble with them at high temperature. Used as anti- 
blocking agent 

behenyl alcohol (l-docosanol) CH3(CH2)2oCH20H. A 
long-chain, saturated fatty alcohol. 

Properties: Colorless waxy solid; m.p. 71 °C; b.p. 
180°C (0.22 mm). Insoluble in water; soluble in 
ethanol and chloroform. Low toxicity. Combustible. 

Derivation; Reduction of behenic acid with lithium 
aluminum hydride as catalyst. 

Grades; Technical; 99%. 

Uses: Synthetic fibers; lubricants; evaporation re- 
tardant on water surfaces. 

Beilstein, F. K. (1838-1906). A German chemist noted 
for his compilation “Handbuch der Organischen 
Chemie,” the first edition of which appeared in 1880. 
A multi-volume compendium of the properties and 
reactions of organic compounds, it has been resised 
several times and remains a unique and fundamental 
contribution to chemical science. 

BEK. See butyl ethyl ketene. 

belladonna (deadly nightshade; banew'ort). An herba- 
ceous perennial bush (Atropa belladonna) of which 


the leaves and roots are used for their content of 
hyoscyamine and atropine. 

Occurrence: Southern and central Europe; Asia 
Minor; Algeria; cultivated in North America, Eng- 
land, France. 

Grades; Belladonna leaf, U.S.P.; belladonna root. 
Containers; Boxes; bales. 

Hazard; Highly toxic. 

Use; Medicine (gastrointestinal relaxant). 

bemberg. A cuprammonium rayon fiber. Flammable, 
not self-extinguishing. 

“Bemol.”-’-* Trademark for a series of solid lubri- 
cants for extreme temperature/high vacuum use, 
such as various forms of molybdenum disulfide, nio- 
bium diselenide, tungsten disulfide. 

“Bemul.”^5 Trademark for a nontoxic, practically 
odorless emulsifying agent; a pure white, edible glyc- 
erol monostearate in bead form; m.p. 58-59° C; com- 
pletely dispersible in hot water; completely soluble 
in alcohols and hot hydrocarbons. 

Uses: Pharmaceuticals, cosmetics, and foodstuffs; 
protective coating for edible hygroscopic powders, 
tablets, and crystals; pour-point depressant for lubri- 
cating oils; textile sizes; etc. 

“BenadryI.”^-° Trademark for diphenhydramine hy- 
drochloride. 

“Ben-A-Gel.”3°^ Trademark for highly beneficiated 
hydrous magnesium silicate for aqueous systems. 
Used for thickening or gelling water sj'stems, or as 
a suspension agent, and an emulsion stabilizer in oil- 
in-water emulsions. 

bench gas. See coal gas. 

Benedict solution. A water solution of sodium carbon- 
ate, copper sulfate and sodium citrate. The blue color 
changes to a red, orange, or yellow’ precipitate or 
suspension in the presence of a reducing sugar such 
as glucose, and is therefore used in testing for such 
materials, especially for urinalysis -in the treatment 
of diabetes. See Fehling’s solution. >y 

beneficiation. A process used in extractive metallur^' 
whereby an ore, either metallic "or nonmetallic, is 
concentrated in preparation for^ further. , processing 
(smelting). Calcination (q.v.) is often ari ■ important 
step in beneficiation; others are^physical 'separation 
of high-grade ore from impbritiw (gangue) by screen- 
ing, washing, milling or magnetic means. A process 
for removing sulfur from coal by chemical com- 
minution has been developed. This is a type of 
beneficiation. 

benefin (N-butyl-N-ethyl-alpha, alpha, alpha-trifluoro- 
2,6-dinitro-para-toluidine) C6H2(N02)2CF3NC6Hi4. 
Properties: Yellow-orange solid; m.p. 65-66.5°C; b.p. 
121-122°C (0.5 mm). Slightly soluble in water; read- 
ily soluble in acetone and xylene. 

Hazard: May be toxic. 

Use: Herbicide. 

"Benemid.”’-’ Trademark for probenecid; used in 
medicine. 

Benjamin gum. See benzoin resin. 

“Benodaine.”'-^ Trademark for piperoxan hydrochlo- 
ride. 

benom yl (methyl- 1 -(buty Icarbamoyl)-2-benzimidazole- 
carbamate). Generic name for a post-harvest fungicide 
for peaches, apples, etc. Toxic. Use may be restricted. 
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“Bcntolite.”-'''' Trademark for a series of white ben- 
tonites from Texas. 

Grades: H and L, high and low gelling. 

Uses: Suspending agent; thixotropic agent; adhesives; 
ceramic bonding and plasticizing agent; desiccant, 
medicated powders. 

‘‘Bentonc.”^'” Trademark for organic derivatives of 
hydrous magnesium aluminum silicate minerals. 

Uses: Gelling and pigment-suspending agents. 

bentonite. A colloidal clay (aluminum silicate) com- 
posed chiefly of montmorillonite. There are two 
varieties: (1) sodium bentonite (Wyoming or west- 
emh which has high swelling capacity in water; and 
(2) calcium bentonite (southern), with negligible 
swelling capacity. 

Properties: (Wyoming) Light to cream-colored impal- 
pable powder; forms colloidal suspension in water, 
with strongly thixotropic properties. Nontoxic; non- 
combustible. 

Occurrence: Wyoming; Mississippi; Texas; Canada; 
Italy; U.S.S.R. 

Containers; Paper bags; drums; bulk carloads. 

Uses; Oif-weH driifing ffuids; cement sfurries for oif- 
wcll casings; bonding agent in foundry sands and 
pelletizing of iron ores; sealant for canal walls; thick- 
ener in lubricating greases and fireproofing compo- 
sitions; cosmetics; decolorizing agent; filler in ceram- 
ics, refractories, paper coatings; asphalt modifier; 
polishes and abrasives; food additive; catalyst sup- 
port. See also clay. 

“Benzahex.”'*’ Trademark for a group of insecticides 
containing gamma-benzene hexachloride. 

Hazard: See benzene hexachloride. 

bcn7.aIacetonc. See benzylidene acetone. 

benzalazinc (benzylidene azine) CsHsCHtNN-.CHQHs. 
Properties: Yellow crystals; m.p. 91-93°C; insoluble 
in cold water; soluble in benzene and hot alcohol. 
Uses: Stabilizer; polymerization catalyst; ultraviolet 
absorbent; reagent and intermediate. 

bcnzal chloride. See benzyl dichloride. 

bcnzaldehydc (benzoic aldehyde; synthetic oil of bitter 
almond) QHsCHO. 

Properties: Colorless or yellowish, strongly refrac- 
tive, volatile oil with odor resembling oil of bitter 
almond, and burning aromatic taste; oxidizes readily; 
miscible with alcohol, ether, fixed and volatile oils; 
slightly soluble in water. Sp. gr. 1.0415 (25/4'’C; re-’ 
fractive index (20° C) 1.5440-1.5464; f.p. -56°C; b.p. 
17S°C. Flash point 145° F (C.C.). Oxidizes in air to 
benzoic acid. Combustible. Autoignition temp. 377°F. 
Derivation: (a) Air o.xidation of toluene with uranium 
or molybdenum oxides as catalysts; (b) chlorination 
of toluene with hydrolysis by acid or alkali. 
Impurities: Usually chlorine derivatives. 

Method of purification: Rectification. 

Grades: Technical; N.F.. Note: The specifications, 
especially regarding impurities, vary considerably 
for the grades used for dye manufacture from those 
used in perfumery. 

Containers: Tins; carboys; drums; tank cars. 

Hazard: Moderately toxic by ingestion. 

Usc.y Chemical intermediate for dyes, flavoring ma- 
terials, perfumes, and aromatic alcohols; solvent for 
oils, resins, some cellulose ethers, cellulose acetate 
and nitrate; flavoring compounds; synthetic perfumes; 
manufacture of cinnamic acid, benzoic acid; pharma- 
ceuticals; photographic chemicals. 

Sec also oil of bitter almond. 


benzaldehyde cyanohydrin. See mandelonitrile. 
benzaldehyde green. See malachite green. 

benzalkonium chloride. A mixture of alkyl dimethyl- 
benzylammonium chlorides of general formula 
C«H5CH2N(CH3)2RCi in which R is a mixture of the 
alkyls from CgHn to CisHjr. It is a typical quaternary 
ammonium salt. 

Properties; White or yellowish-white, amorphous 
powder or gelatinous pieces. Aromatic odor and very 
bitter taste; soluble in water, alcohol or acetone; al- 
most insoluble in ether; slightly soluble in benzene. 
Water solutions foam strongly when shaken and are 
alkaline to litmus. 

Grade: U.S.P. 

Hazard; Toxic by ingestion and skin absorption. 

Uses; Cationic detergent; surface antiseptic; fungicide. 

benzamide (benzoylamide) C6H5CONH2. 

Properties: Colorless crystals; m.p. 130°C; b.p. 288°C; 
sp. gr. 1.341. Soluble in hot water, hot benzene, al- 
cohol, and ether. Combustible. 

Derivation: From benzoyl chloride and ammonia or 
ammonium carbonate. 

Grades: Technical. 

Uses: Organic synthesis. 

benzaminoacetic acid. See hippuric acid, 
benzanilide (benzoylaniline; phenylbenzamide) 

QHsNHfCOCeHs). 

Properties; White to reddish crystals and powder, 
closely related to acetanilide, containing benzoyl in 
place of acetyl radical. Sp. gr. 1.306; m.p. 160-162°C. 
Soluble in alcohol; insoluble in water; slightly sol- 
uble in ether. 

Derivation: From benzoic anhydride and aniline with 
caustic soda. 

Uses: Intermediate in the synthesis of dyes, drugs and 
perfumes. 


benzanthrone ChHidH, a four-ring system. 

Properties; Pale yellow needles; soluble in alcohol and 
other organic solvents. M.p. 170°C. 

Derivation: (a) From anthranol and glycerol by con- 
hy means of sulfuric acid (anthranol is 
made from anthraquinone); (b) from anthracene in 
sulluric acid solution by addition of glycerol and 
heating to 100-1 10°C until the anthracene disap- 
pears. Ihe reaction mass is then diluted with water, 
salted out and purified. 

purification; Crystallization from toluene. 


^ (N,N>-dibenzylethylenediamine 

ProS C.6H2„N2^4H20. 
sliianv l'r,i odorless, crystalline powder; 

^ alcohol; practically insoluble in 

Grade;’uS.?® 

Use: Medicine (antibiotic). 

benzazimide. See 4-ketobenzotriazine. 

Benzedrine. zi Trademark for amphetamine sulfate. 

ocrier of high-volume 
cnemicais produced in U.S. (1975). 


HC ^CH 
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BENZENOID 


1 



III IV 


Structure: I. Complete ring showing all elements. 

II. Standard ring showing double bonds only. 

III. Simple ring without double bonds, with nu- 
merals indicating position of carbon atoms to 
which substituent atoms or groups may be at- 
tached (2 = ortho, 3 = meta, 4 = para). 

IV. Generalized structure, with enclosed circle sug- 
gesting the resonance of this compound. 

These structures are also referred to as the benzene 
nucleus. 

Properties: Colorless to light-yellow, mobile, nonpolar 
liquid of highly refractive nature; aromatic odor; 
vapors burn with smoky flame; b.p. 80.1°C; m.p. 
5.5° C; sp. gr. 0.8790 (20/4° C); wt/gal 7.32 lb; re- 
fractive index (n 20/D) 1.50110; flash point (closed 
cup) 12° F; surface tension 29 dynes/cm. Autoignition 
temp. 1044° F. Miscible with alcohol, ether, acetone, 
carbon tetrachloride, carbon disulfide, acetic acid; 
slightly soluble in water. 

Derivation: (a) Hydrodealkylation of toluene or of 
pyrolysis gasoline (q.v.); (b) transalkylation of tolu- 
ene by disproportionation reaction; (c) catalytic re- 
forming of petroleum; (d) fractional distillation of 
coal tar. 

Grades: Crude; straw color; motor; industrial pure 
(2°C); nitration (TC); thiophene-free; 99 mole %; 
99.94 mole %; nanograde. 

Containers: Drums; tank cars; barges. 

Hazard: Flammable, dangerous fire risk. Explosive 
limits in air, 1.5 to 8% by volume. Toxic by inges- 
tion, inhalation, and skin absorption. Tolerance, 25 
ppm in air. Safety data sheet available from Manu- 
facturing Chemists Assn., Washington, D.C. 

Uses: Ethylbenzene (for styrene monomer); dodecyl- 
benzene (for detergents); cyclohexane (for nylon); 
phenol; nitrobenzene (for aniline); maleic anhydride; 
dodecylbenzene; chlorobenzene; diphenyl; benzene 
hexachloride; benzene-sulfonic acid; solvent; anti- 
knock gasoline. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

See also aromatic. 

benzene azimide. See 1,2,3-benzotriazole. 
benzeneazoanilide. See diazoaminobenzene. 
benzeneazobenzene. See azobenzene. 

benzeneazo-para-benzeneazo-beta-naphthol (“Sudan 
III; tetraazobenzene-beta-naphthol) C 6 H 5 NNC 6 H 4 - 4 - 
NN-I-C 10 H 6 - 2 -OH. A red dye; C.I. 26100. 

Properties: Brown powder; m.p. 195° C; insoluble in 
water; soluble in alcohol and oils. 

Uses: Coloring oils red; biological stain. 

benzeneazonaphthylethylenediamine. See azodine. 
benzenecarboxylic acid. See benzoic acid. 

benzenediazonium chloride C 6 H 5 N(N)C 1 . 

Properties: Ionic salt. Very soluble in water; insoluble 
in most organic solvents. 

Hazard: Explodes on heating. 


Use: Dye intermediate. 

Shipping regulations: Not listed. Consult authorities. 

benzene dibromide. See dibromobenzene. 

benzene-ortho-dicarboxylic acid. See phthalic acid. 

benzene-para-dicarboxylic acid. See terephthalic acid. 

benzene hexachloride (BHC). A commercial mixture of 
isomers of 1,2,3, 4,5, 6 -hexachlorocyclohexane fq.v.). 
insecticide. TTie gamma isomer is toxic. Use may be 
restricted. See also lindane. 

benzenemonosulfonic acid. See benzenesulfonic acid. 

benzenephosphinic acid (phenylphosphinic acid) 
C6H5H2PO2. 

Properties: Colorless crystals; m.p. 82-84°C; sp. gr. 

l. 376 (29°C). Decomposes at 200°C. Stable in air. 
Soluble in water, alcohol, acetone. Slightly soluble in 
ether; insoluble in benzene, hexane, carbon tetra- 
chloride. Combustible, 

Containers: 100-lb fiber drums. 

Uses: Antioxidant; intermediate for metallic salt for- 
mation; accelerator for organic peroxide catalysts. 

benzenephosphonic acid (phenylphosphonic acid) 
C6H5H2PO3. 

Properties: Colorless crystals. M.p. 158°C; sp. gr. 1.475 
(4°C); decomposes at 275°C; soluble in water, alco- 
hol, carbon tetrachloride. Combustible. 

Containers: 100-lb fiber drums. 

Uses: Intermediate in antifouling paint agents; catalyst 
in organic reactions. 

benzenephosphorus dichloride CaHsPCh. 

Properties: Highly reactive colorless liquid. M.p. 
-51°C; b.p. 224.6°C; sp. gr. 1.315 (25°C); refractive 
index 1.5958 (n 25/ D). Soluble in common inert or- 
ganic solvents; fumes in air; hydrolyzes in water. 
Containers: 55-gal stainless steel drums. 

Hazard: Flammable; corrosive to skin and tissue. 

Uses: Organic synthesis, for derivation of plasticizers, 
polymers, antioxidants; oil additives. 

Shipping regulations: (Rail) Red label. (Air) Corrosive 
label. Not acceptable on passenger planes. 

benzenephosphorus oxydichloride C 6 H 5 POCI 2 . 
Properties: Reactive colorless liquid. M.p. 3.0°C; b.p. 
258° C; sp. gr. 1.197 (25° C); refractive index 1.5585 
(n 25/ D). Soluble in common inert organic solvents; 
hydrolyzes in water. Combustible. 

Containers: 55-gal nickel drums. 

Hazard: Strong irritant to skin. 

Uses: Organic synthesis, for derivation of plasticizers, 
polymers, antioxidants, oil additives. 

benzenesulfonic acid (benzenemonosulfonic acid; phe- 
nylsulfonic acid) C 6 H 5 SO 3 H. 

Properties: Fine, deliquescent needles or large plates; 

m. p. 65-66°C when anhydrous; with 1.5 molecules 
water, m.p. is 43-44°C; soluble in water and alcohol; 
slightly soluble in benzene; insoluble in ether and 
carbon disulfide. 

Derivation; By reacting benzene with fuming sulfuric 
acid. 

Uses: Manufacture of phenol, resorcinol and other 
organic syntheses, and as a catalyst. 

benzene-1, 3-5-tricarbo.\ylic acid chloride. See trimesoyl 
trichloride. 

benzenoid. Any organic compound containing or de- 
rived from the benzene ring structure, e.g., phenol. 
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unsaturated^ compou^ds^’ deri " d n 

troleum and cod lar pe- 

synthesis of polymers ^dves'^'^and 

also aromatic!^ ^ ^ 'ntermediates. See 

ben/en.vl trichloride. See benzotrichloride. 

monium compolTnd'! Q^/^CINO^' am- 

tarrp.r.S^^^^^^ Very h.tter 

acetone. Aqueous sojulron ' ieKo ’ 

Gradef n'f ^“lationl 

Ha^rd: Highly toxic by ingestion; 1 g,am may be 

Use; Antiseptic; cationic detergent. 

carbino”) (QH 5 )!cHOH.‘’*P’’®">'''a^‘banol; diphenyl- 

b.p^ 298^“CJ76°C 03 mml^sv P^^^als; m.p. 69°C; 
easily soluble in alcohol ethp *°^able in water 
bon disulfide. Combustible and ca^^ 

slum or°rin^dusL benzophenone with magne- 

cludingMrta!nnfiLs°t!.mine°sSct"^^^^^ in- 

(liim)' C ‘"h ” liquid; 

(Jmrn). Combustible. b.p. mqoc 

Uses; Organic synthesis. 

•t ./■! 


on^benzidine with subsequent recovery by precipita- 

carc[nogIn.^“^ >ngestion and skin absorption. A 
Use; Organic synthesis. 


fSl£ p°.av‘r;° " '«»- sray 

benzidine sulfate r u x. . 

Bropcnics- ’ UrSOj. 

ncid or sodium sulfate 


w — - 

benzii (dibenzoyl) CsHsCO • COC.H 
^48 C; sp. gr. 1.52] '-P- G, b.p. 346- 

™„„„: F„„ 

Use; Organic synthesis; insecticide. 

od^m'p.'^Sl'is'ji^" sXble'’ -'^'^ ^ characteristic 
cohol. Combustible ’ water and al- 

Use"s Th?^ ®°.‘^^^^i drums, 
benz ® 'ntermediate. 

ing an/^hodd nof'be 'u^d'' ™'«'"3d- 

^^*PP'"f .regulation (Rafn with benzene. 

Liquid label. ^ ^ l^i’cl. (Air) Fiam- 
^ee also ligroin. 

benzocaine. See ethvi 

benzodihvdro P^^^'^nnnobenzoate. 

^Srfe: Zr <»-y 

ubfe 1. odor; 000^3^ ac23°c*i°'^ 1°'*^ with a 

Use? "hloro orm^nd”e??‘’'%'" '^"‘^r; sol- 

^ uses. Perfumery. ™ ^"d ether. Combustible. 

“Benzonex.”3i6 

nfytf sf "estejfof d"""* f plasticizers 

U/es; Primal-' ffificiz^'""? glycpir^^^""" 

_?™a,.,..; v,„,, «in.^^adWv= 

benzoPuanam- /■, ^ "^andelic acid. 

dnm?h?J^/o in n’e^thyp-^^^^ '"•P- 227- 

fonnan-£an '°"‘'®^'d; partd^ alcohol, and 
reform ethv?^ acetone; practicallv dimethyl- 

and ether CoirfK^'^-*®’ insoluble '"®°]“ble in chlo- 
Derivation; p^^^ustible. ” water, benzene, 

ComiVen‘'’D?um^""®^°°^^ ‘^'oyandi- 

Uses; ThermosetH ’ cars. ^ '^“'d ammonia. 

"ySS'"' 

'""■•Mrol a, F .„d 

benroic acid’fc K 

mSKsin'i/^H’COOH^ 

Properties; Whh/'l-^-l' naturallj! 

°2].?5"c-"bp' 2l9^"''°nde"‘^? with odor 

disulfide. carL^^^^''’ oblo^fom k 250°F; sol- 
pjbghtly solubl?^" 'oVachlorid™’ ^^"0, carbon 
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BENZOTRICHLORIDE 


of toluene to yield benzotrichloride, which is hydro- 
lyzed to benzoic acid; (c) oxidation of toluene; (d) 
from benzoin resin (q.v.). 

Method of purification; Sublimation. 

Grades; Technical; C.P.; U.S.P.; F.C.C. 

Containers; Barrels; multiwall paper sacks; drums; 
tanks. 

Hazard; May cause nausea and gastroenteric distur- 
bance. Possible allergic reactions. Use restricted to 
0.1% in foods. 

Uses; Sodium and butyl benzoates; plasticizers; ben- 
zoyl chloride; alkyd resins; food preservative; sea- 
soning tobacco; flavors; perfumes; dentifrices; medi- 
cine (germicide). 

benzoic aldehyde. See benzaldehyde. 
benzoic trichloride. See benzotrichloride. 

benzoin (bitter almond-oil camphor; benzoylphenyl 
carbinol; 2-hydroxy-2-phenylacetophenone; phenyl- 
benzoyl carbinol) CeHsCHOHCOCeHj. 

Properties; White or yellowish crystals; slight cam- 
phor odor; m.p. 137°C; slightly soluble in water and 
ether; soluble in acetone and hot alcohol. Optically 
active. Combustible. 

Derivation; Condensation of benzaldehyde in an 
alkaline cyanide solution. 

Uses; Organic synthesis; intermediate; photopolymer- 
ization catalyst. 

Note; Do not confuse with benzoin resin, (q.v.). 

alpha-benzoin oxime (benzoin antioxime) 
C6 HsCHOHC;NOHGH 5. Solid; m.p. 150-152°C. 
Uses; Organic intermediates and photographic chem- 
icals. 

benzoin resin (gum benzoin; Benjamin gum). 

Properties; Reddish-brown globules; balsamic, vanilla- 
like odor; brittle at room temperature, but softened 
by heat. Soluble in warm alcohol and carbon disul- 
fide; insoluble in water. 

Source; Obtained from the Styrax tree in Southeast 
Asia and Sumatra. The Sumatran grade is higher- 
melting and only 75% soluble in alcohol. 

Grades; Technical; tincture U.S.P. 

Constituents: Benzoic acid, cinnamic acid, vanillin. 
Uses; Source of benzoic acid; perfumery; cosmetics; 
medicine (antiseptic and expectorant). 

Note: Do not confuse with benzoin (q.v.). 

benzol. Obsolete name for benzene, no longer in ap- 
proved use. 

benzonitrile (phenyl cyanide) CsHsCN. 

Properties; Colorless oil; almond-like odor; sharp 
taste; viscosity (100°F) 1.054 centistokes; refractive 
index 1.5289; soluble in boiling water, alcohol, and 
ether; slightly soluble in cold water. Sp. gr. 1.0051; 
b.p. 190.7°C; m.p. -13.1°C. 

Derivation; From benzoic acid by heating with lead 
thiocyanate. 

Hazard: Toxic and flammable. 

Uses; Manufacture of benzoguanamine; intermediate 
for rubber chemicals; solvent for nitrile rubber, spe- 
cialty lacquers, and many resins and polymers, and 
for many anhydrous metallic salts. 

Shipping regulations; (Rail, Air) Not listed. Consult 
authorities. 

benzophenol. See phenol. 

benzophenone (diphenylketone) (CeHsjiCO. 

Properties; White prisms, with sweet, rose-like odor. 


Soluble in alcohol and ether; insoluble in water; m.p. 
47.5° C; b.p. 305°C. Combustible. 

Purification; Crystallization from alcohol. 

Grades: Free from chlorine (FFC); also F.C.C. 
Containers: Tin cans; fiberboard containers; drums. 
Uses: Organic synthesis; odor fixative; derivatives 
are used as ultraviolet absorbers; flavoring; soap 
fragrance; pharmaceuticals; polymerization inhibitor 
for styrene. 

benzophenone oxide. See xanthone. 

3,3',4,4'-benzophenone tetracarboxylic dianhydride 
(BTDA) CnH 60 ,. 

Properties: Free-flowing powder; m.p. 228°C. 

Uses; Epoxy curing agent; heat-resistant polymers, 
specialty alkyd resins, polyesters and plasticizers. 

benzopyrene (benzypyrene) C20H12. A polynuclear (five- 
ring) aromatic hydrocarbon. Found in coal tar, ciga- 
rette smoke, and in the atmosphere as a product of 
incomplete combustion. Occurs as benzo[a]pyrene 
and benzo[e] pyrene. 

Properties (benzo[a]pyrene); Yellowish crystals; m.p. 
179°C; b.p. 310-3I2°C (10 mm). Insoluble in water; 
slightly soluble in alcohol; soluble in benzene, toluene, 
xylene. 

Hazard: An active carcinogen. Toxic by inhalation, 
benzopyrene. See coumarin. 
benzoquinone. See quinone. 
benzosulfimide. See saccharin. 

benzothiazole QHjSCHN (bicyclic). 

Properties: Yellow liquid with unpleasant odor; b.p. 
227°C; slightly soluble in water; soluble in alcohol. 
Combustible. 

Hazard: May be toxic by ingestion. 

Use; Rubber accelerators. 

benzotbiazolyl disulfide. See 2,2'-dithiobisbenzothia- 
zole. 

benzothiazyl 2-cyclohexylsuIfenamide. See N-cyclohex- 
yl-2-benzothiazolesulfenamide. 

2-benzothiazyl-N,N-diethylthiocarbamyl sulfide 
(diethyldithiocarbamic acid, 2-benzothiazoyl ester) 
(C6H4SCN)SSCN(C2H5)2. 

Properties: Free-flowing, light yellow to tan powder; 
sp. gr. 1.27; m.p. 69°C (min). 

Uses: Rubber accelerator. 

benzothiazyl disulfide. See 2,2-dithiobisbenzothiazole. 

1,2,3-benzotriazoIe (aziminobenzene; benzene azimide) 
C6H4NHN2. 

Properties: White to light tan, odorless, crystalline 
powder; boiling range 20I-204°C (15 min); very 
stable toward acids and alkalies, and toward oxida- 
tion and reduction. Its basic characteristics are very' 
weak but it forms stable metallic salts. Can exist in 2 
tautomeric forms. Soluble in alcohol and benzene; 
slightly soluble in water. 

Containers: Bottles; fiber drums. 

Hazard: Moderately toxic by ingestion. 

Uses; Photographic restrainer; chemical intermedi- 
ate; derivatives used as ultraviolet absorbers. 

benzotrichloride (toluene trichloride; benzenyl trichlo- 
ride; benzoic trichloride; phenylchloroform) 

C6H5CCI3. 

Properties; Colorless to yellowish liquid; fumes in 
air; hydrolyzes in presence of water; penetrating odor. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page numbers see Contents. 
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Soluble in alcohol and ether; insoluble in water. Sp. 
gr. 1.38; b.p. 213-214°C; m.p. -5°C; refractive index 
1.5584. 

Derivation; Chlorination of boiling toluene. 

Method of purification; Rectification. 

Hazard; Moderately toxic; fumes highly irritant. 

Use; Synthetic dyes; organic synthesis. 

benzotrifluoride (toluene trifluoride; trifluoromethyl- 
bcnzenc) C6H5CF5. 

Properties; Water-white liquid with aromatic odor. 
B.p. 102.1°C; m.p. -29.1“C; sp. gr. 1.1812 (25/4'>C); 
refractive index 1.4146. Flash point (closed cup) 54° F. 
Miscible with alcohol, acetone, benzene, carbon tetra- 
chloride, ether, and u-heplane; insoluble in water. 
Containers; 55-gal drums. 

Hazard: Toxic by inhalation. Flammable, dangerous 
fire risk. Tolerance (as F), 2.5 mg per cubic meter 
of air. 

Uses: Intermediate for dyes, and pharmaceuticals; as 
a solvent and dielectric fluid; vulcanizing agent; in- 
secticides. 

Shipping regulations; (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable liquid, n.o.s.. Flammable 
Liquid label. 

trans-beta-benzoylacrylic acid QH5COCH;CHCOOH. 
Properties; Straw yellow needles or plates; m.p. 99°C; 
soluble in most solvents but only slightly soluble in 
cold water and ligroin. Combustible. 

Containers; Polyethylene-lined fiber drums. 

Uses; Reagent for characterizing phenols; intermedi- 
ate in the manufacture of bactericides, insecticides, 
surface-active agents and the upgrading of drying oils. 

N-bcnzojI-ij(+)-alanine. See alanine, 
benzoylamide. See benzamide. 
bcnzoylaminoacctic acid. See hippuric acid, 
bcnzoylanilinc. See benzanilide. 

benzoyl chloride CsHsCOCl. 

Properties; Transparent, colorless liquid; pungent 
odor; vapor causes tears. Sp. gr. 1.2188; m.p. -0.5°C; 
b.p. 197.2°C; refractive index (n 20/D) 1.5536; flash 
point 162°F. Soluble in ether and carbon disulfide; 
decomposes in water. Combustible. 

Derivation: (a) Interaction of benzoic acid and sulfuryd 
chloride; (b) benzotrichloride and water in the pres- 
ence of zinc chloride; (c) phosphorus tri- or penta- 
chloride and benzoic acid. 

Containers: Drums; tank trucks. 

Grades: Technical; C.P. 

Hazard: Strong irritant to skin and tissue. Toxic by 
ingestion and inhalation. 

Uses; Medicine; intermediate for introduction by ben- 
zoyl groups; intermediate for other organics. 

Shipping regulations; (Rail) White label. (Air) Cor- 
rosive label. 

bcnzojl-2,5-dicthoxyaniIine C^H^CONHCsHjIOC-Hs)^. 
Propenics: Gray pellets; m.p. 83-84°C. Used as an 
intermediate for pharmaceuticals, dyestuffs and 
other organic chemicals. 

Hazard: May be toxic. 

bcnzoylfciTocenc (phenvl ferroccns’l ketone) 
C.H,FcC.,HiCOC.H,’. 

Properties; Dark red crvstallinc solid; m.p. 107- 
108°C. 

Hazard: May be toxic. 

Uses: Intermediate. 

bcnzosl fluoride. C.iH.COF. 

Containers: .Available in quantities up to 5 lb in alu- 
minum bottles. 


Hazard; Toxic. Tolerance (as F), 2.5 mg per cubic 
meter of air. 

Uses: Manufacture of acyl and other fluorides. 


benzoyiglycin. See hippuric acid, 
benzoylglycocoll. See hippuric acid. 

benzoyl peroxide (dibenzoyl peroxide) (C6H5CO)202. 
Properties: White, granular, crystalline plid; taste- 
less; faint odor of benzaldehyde. Active oxygen, 
about 6.5%. Soluble in nearly all organic solvents; 
slightly soluble in alcohols and vegetable oils; slightly 
soluble in water. M.p. 103-105°C; decomposes ex- 
plosively above 105°C. Autoignition temp. 176°F; 
sp. gr. 1.3340 (25°C). 

Grades: Technical, wet or dry; F.C.C. 

Containers; 1-lb net fiber containers or polyethylene- 
lined bags; standard cases contain 5, 25, and 50 con- 
tainers. 

Hazard; Flammable and explosive. May explode 
spontaneously when dry (1% of water). Never mix 
unless at least 33% water is present. Caution!! Safety 
data sheet available from Manufacturing Chemists 
Assn., Washington, D.C. 

Uses; Bleaching agent for flour, fats, oils, and waxes; 
polymerization catalyst; drying agent for unsatu- 
rated oils; pharmaceutical and cosmetic purposes; 
rubber vulcanization without sulfur; burn out agent 
for acetate yarns; production of cheese; embossing 
vinyl flooring (proprietary). 

Shipping regulations; (Rail) Yellow label. (Air) Or- 
ganic peroxide label. Not acceptable on passenger 
planes. 


benzoylphenyl carbinol. See benzoin. 

2-benzoylpyridine C6HSCOC5H4N. 

Properties: Colorless liquid. Freezing point 42.7° C; 
insoluble in water. 

Grade: 98% (minimum). 

Use: Organic synthesis. 

4-bcnzoyIpyridine C6HSCOC5H4N. 

Properties: Colorless liquid. Freezing point 71.4°C; 
insoluble m water. 

Grade: 98% (minimum). 

Use; Organic synthesis. 


benzoylsulfonic imide. See saccharin. 

benzozone. See acetyl benzoyl peroxide-. 

l,2-b6nzphenanthrene. See chrysene. 

benzyl abietate C19H29COOCH2C6H5. 

'‘quid which resem- 
Soluble in most anhydrous sol- 
vents. See also balsam. 


benzyl acetate (phenylraethyl acetatel 
C6H5CH2OOCCH3. ^ 

Properties; Water-white liquid; floral odor. Soluble 

ble'^ n°arrohn? Soluble in water; solu- 

ble in alcohol. Flash point 216°F (closed cunt s;n 

fsOllTsmI" ‘’■■Si 212“c[StfvfinJe^^ 

k2°F~ Autoignition temp. 

^dlum chloride with so- 

dium acetate in various so vents; (b) by esterification 

^"'’ydride or acetic acid. 
Method of punfication; Distillation. 

Grades: Free-from-chlorine grade which should have 
an ester content of 97% but for which lower grade 

which substituted; technical irade 
which IS not free from chlorine and for which ester 
content vanes considerably; F.C.C. 

Containers: 55-gaI drums; carboys; crans; bottles. 
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BENZYL CHLORIDE 


Hazard: Moderately toxic; irritant to skin. 

Uses: Artificial jasmine and other perfumes; soap 
perfume; flavoring; solvent and high boiler for cellu- 
lose acetate and nitrate, natural and synthetic resins; 
oils; lacquers; polishes; printing inks; varnish re- 
movers. 

benzyl alcohol (alpha-hydroxytoluene; phenylmethanol; 
phenylcarbinol) C6H5CH2OH. 



Properties: Water-white liquid; slight odor; sharp, 
burning taste. B.p. 206°C; flash point 213°F; sp. gr. 
1.040-1.050 (25/25°C); refractive index (20°C) 
1.5385-1.5405. Somewhat soluble in water; miscible 
with alcohol, ether and chloroform. Combustible, 
low toxicity. Autoignition temp. 817°F. 

Derivation: (a) By hydrolysis of benzyl chloride; (b) 
from benzaldehyde by catalytic reduction or Canniz- 
zaro reaction. 

Method of purification: Distillation and chemical 
treatment. 

Grades: Free from chlorine (F.F.C.); technical; N.F.; 
textile; photographic reagent; F.C.C. 

Uses: Perfumes and flavors; photographic developer 
for color movie films; dyeing nylon filament, textiles 
and sheet plastics; solvent for dyestuffs, cellulose 
esters, casein, waxes, etc.; heat-sealing polyethylene 
films; intermediate for benzyl esters and ethers; 
local anesthetic; cosmetics, ointments, emulsions; 
ball point pen inks; stencil inks. 

benzylamine (aminotoluene) C6H5CH2NH2. 

Properties; Light amber liquid; strongly alkaline reac- 
tion. Soluble in alcohol, ether, and water. Sp. gr. 
0.9813; b.p. 184.5°C; refractive index (n 20/D) 1.540. 
Combustible. 

Derivation; From benzyl chloride and ammonia. 

Use: Chemical intermediate for dyes, pharmaceuti- 
cals, and polymers. 

N-benzyl-para-aminophenoI (BAP) 
C6H5CH2NHC6H4OH. 

Properties: Light brown powder, melts between 84- 
90°C; 96 - 99 % pure; solubility 50% in anhydrous 
methanol, 50% in 95% ethyl alcohol, 0.06% in water; 
0. 1-0.5% in gasoline, varying with chemical nature 
of gasoline. 

Hazard; Carcinogenic agent. Tolerance, 0.2 mg per 
cubic meter in air. 

Use; In cracked gasoline, in concentration of 0.001- 
0.004% by weight to prevent gum formation. 

2-benzylamino-l-propanol 

C6H5CH2NHCH(CH20H)CH3. 

Properties; White to yellow solid. Both / and «//-forms 
are available. M.p. ((//-form) 70-73°C. Specific ro- 
tation (/-form) +38° to +44° (1.0% solution in alcohol) 
at 25°C. Combustible. 

benzylaniline C6H5NHCH2C6H5. 

Properties: Colorless prisms. Soluble in alcohol and 
ether; insoluble in water. M.p. 33°C; b.p. 310°C. 

Use: Organic synthesis. 

benzjibenzene. See diphenylmethane. 


benzyl benzoate C6H5CH2OOCQH5. 

Properties; Water-white liquid; readily freezes. Sharp, 
burning taste and faint aromatic odor. Supercools 
easily. Insoluble in water and glycerin; soluble in 
alcohol, chloroform and ether. Sp. gr. 1.116-1.120 
(25/25°C); b.p. 325°C; m.p. 18.8°C; refractive in- 
dex 1.568-1.569 (20°C). Flash point, 298°F. Com- 
bustible; low toxicity. 

Derivation: (a) By a Cannizzaro reaction from benz- 
aldehyde; (b) by esterifying benzyl alcohol with ben- 
zoic acid; (c) by treating sodium benzoate with benzyl 
chloride. 

Method of purification: Distillation and crystalliza- 
tion. 

Grades; Technical; U.S.P.; F.C.C. 

Containers: 55-gal drums (tinned); 100-lb aluminum 
drums; cans; bottles. 

Uses: Fixative and solvent for musk in perfumes and 
flavors; medicine (external); plasticizer; miticide. 

benzyl bromide (alpha-bromotoluene) CeHjCHiBr. 

“Properfies: Clear, refractive Liquid. Pleasant odor. 
Not easily hydrolyzed. Soluble in alcohol, benzene, 
ether, insoluble in water. A lachrymator. Sp. gr. 1.438 
at 16°C; b.p. 198-199°C; m.p. -39°C; vapor den- 
sity 5.8. 

Derivation; (a) Bromination of toluene; (b) interac- 
tion of benzyl alcohol and hydrobromic acid. 

Hazard: Corrosive to skin and tissue. 

Uses; Making foaming and frothing agents; organic 
synthesis. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

benzyl butyrate C}H7COOCH2C6H5. 

Properties: Liquid; fruity odor; b.p. 240° C; density 
1.016 (17.5°C); soluble in alcohol. Combustible. 

Grades: Technical; F.C.C. 

Uses: Plasticizer; odorants and flavoring. 

benzyl carbinol. See phenethyl alcohol. 

benzyl “Cellosolve.” See ethylene glycol monobenzyl 
ether. 

benzyl chloride (alpha-chlorotoluene) C6H5CH2CI. 

Properties: Colorless liquid; pungent odor. A lach- 
rymator. Sp. gr. 1.090-1.111 (25/25°C); m.p. 
-43°C; b.p. 179°C; n 25/D 1.5365; flash point 153°F 
(O.C.). Combustible. Autoignition temp. 1085°F. 
Soluble in alcohol and ether; insoluble in water. 

Derivation: By passing chlorine over boiling toluene 
until it has increased 38% in weight. The product is 
washed with water and separated by fractional dis- 
tillation. 

Grades: Technical; C.P.; 95%; redistilled. 

Forms; Anhydrous; stabilized (with aqueous sodium 
carbonate solution). 

Containers: Anhydrous (unstabilized); 475-lb nickel 
drums; 100-lb carboys. Stabilized: 475-lb steel drums; 
tank trucks; tank cars. 

Hazard; Intensely irritating to eyes and skin. Safety 
data sheet available from Manufacturing Chemists 
Assn., Washington, D.C. 

Uses: Dyes; intermediates; benzyl compounds; syn- 
thetic tannins; perfumery; pharmaceuticals; manu- 
facture of photographic developer; gasoline gum 
inhibitors; penicillin precursors; quaternary am- 
monium compounds. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page numbers see Contents. 
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BENZYLTRIMETHYLAMMONIUM 


Derivation; Interaction of benzyl chloride and hydri- 
odic acid. 

Hazard: Moderately toxic and irritant. 

benzyl isoamyl ether. See isoamyl benzyl ether. 

benzyl isobutyl ketone. See 4-methyl-l-phenyl-2-pen- 
tanone. 

benzyl isoeugenol (l-alpha-phenyl-4-propenylveratrole) 

CH3CHCHC6H3(0CH3)0CH2C6H5. 

Properties; White crystalline solid; floral odor of the 
carnation type. Soluble in alcohol and ether. Com- 
bustible. 

Use: Perfumery; fixative. 

N-benzylisopropylamine CeHsCHjNHfCHsCHCHs). 
Properties: Colorless to yellow liquid; sp. gr. 0.895 
(25°C); refractive index 1.4995-1.5015 (25°C). Com- 
bustible. 

Uses: Rust inhibitor; intermediate. 

benzyl isothiocyanate C 6 H 5 CH 2 NCS. Colorless to 
shghtly yeWow liquid; a iachrymator. 

Hazard: Toxic; irritating to tissues. 

Use; Chemical intermediate. 

benzyl mercaptan. See benzyl thiol. 

benzylmethylamine C 6 H 3 CH 2 NHCH 3 . 

Properties: Colorless to light yellow liquid. Sp. gr. 
0.936 (25°C); refractive index 1.5185-1.5220 (25°C); 
distillation range 1 83-1 88° C. Combustible. 

Uses; Organic synthesis. 

N-benzyl-N,N-methylethanolamine 

C6H5CH2NCH3(C2H40H). 

Properties: Colorless to light yellow liquid; sp. gr. 

l. 006 (27° C); refractive index 1.5250-1.5270 (25°C); 
distillation range 95-105°C (2 mm). Combustible. 

Uses: Corrosion inhibitor; intermediate. 

3-benzyl-4-methyl umbelliferone C 6 H 5 CH 2 CH 3 C 9 H 4 O 3 . 
Properties: Tan crystalline powder; m.p. 255° C min; 
slightly soluble in ethyl alcohol; insoluble in water. 
Use; Optical whitening agent; intermediate. 

para-benzyloxyphenol (benzylhydroquinone; “Agerite 
Alba”) C 6 H 5 CH 2 OC 6 H 4 OH. 

Properties: Light tan powder; sp. gr. 1.26; faint odor; 

m. p. I21-I22°C. Slightly soluble in water; practically 
insoluble in petroleum hydrocarbons; very soluble in 
benzene and alkalies. Low toxicity. Combustible. 

Use: Rubber antioxidant; stabilizer; polymerization 
inhibitor; chemical intermediate. 

benzyl pelargonate C 6 H 5 CH 2 OOCC 8 H 17 . Liquid; sp. 
gr. 0.962 (15.5/15.5°C); b.p. 315°C; mild odor. Used 
in flavors and perfumes; bactericides and fungicides; 
organic synthesis. 

para-benzylphenol (4-hydroxydiphenylmethane) 
C6H5CH2C6H4OH. 

Properties: White crystals from ethyl alcohol; m.p. 
84°C; b.p. 320-322°C. Soluble in ethyl alcohol, 
ether, chloroform, benzene, acetic acid, caustic al- 
kalies; moderately soluble in hot water. Combustible. 
Hazard; Toxic by ingestion. 

Uses; Antiseptic and germicide; organic synthesis. 

benzyl phenylacetate C 6 H 5 CH 2 COOCH 2 C 6 H 4 . 
Properties; Colorless liquid; honeylike odor. Soluble 
in alcohol; sp. gr. 1.097-1.099; refractive index 
1.554-1.556. Combustible. 

Uses: Perfumery and flavors. 

benzyl phenyl ketone. See deoxybenzoin. 


benzyl propionate C 2 H 5 COOCH 2 C 6 HS. Similar to 
benzyl acetate but has sweeter odor. 

Properties: Liquid. B.p. 220°C; sp. gr. 1.036 (17.5°C); 
insoluble in water. Combustible. 

Grades; Technical; F.C.C. 

Uses: Perfumes; flavoring. 

benzylpyridine C 6 H 5 CH 2 C 5 H 4 N. 

Properties: Liquid. Boiling point 276.8°C; m.p. 
13.6°C; sp. gr. (20°C) 1.061; refractive index 
1.5797. Insoluble in water. Combustible. 

benzyl salicylate C 6 H 4 (OH)COOCH 2 C 6 H 5 . 

Properties: Colorless liquid; faint sweet odor. Soluble 
in 9 vols. of 90% alcohol. Sp. gr. 1.176-1.179; re- 
fractive index 1.580-1.581; m.p. min 24°C; b.p. (26 
mm) 208°C. Combustible. Low toxicity. 

Grades; Technical; F.C.C. 

Uses: Perfume fixative; solvent for synthetic musk; 
sun-screening lotions; soap odorant. 

benzyl succinate (dibenzyl succinate) 

C6H5CH2OOCCH2CH2COOCH2C6H5. 

Properties: White crystalline powder, almost taste- 
less. Soluble in alcohol, ether, chloroform, also in 
fixed and volatile oils; insoluble in water. M.p. 
45°C. Combustible. 

benzyl sulfide (CH 2 C 6 H 5 ) 2 S. 

Properties; Colorless plates. Soluble in alcohol and 
ether; insoluble in water. Sp. gr. 1.0712; m.p. 49° C. 

Derivation: Action of potassium sulfide on benzyl 
chloride and subsequent distillation. 

Use: Organic synthesis. 

benzyl thiocyanate C 6 H 5 CH 2 CNS. 

Properties: Colorless crystals; m.p. 41 °C; b.p. 230°C; 
insoluble in water; soluble in alcohol and ether. Low 
toxicity. 

Containers: 5-25 lb drums. 

Hazard: Moderate fire hazard. 

Use: Insecticide. 

benzyl thiol, (benzyl mercaptan; alpha-toluenethiol). 

C6H5CH2SH. 

Properties; Colorless liquid; b.p. 195°C; insoluble in 
water; soluble in alcohol and carbon disulfide; flash 
point (closed cup) 158°F; sp. gr. 1.05; strong odor; 
combustible. 

Hazard: Toxic by inhalation; irritant to tissue. 

Uses: Odorant; flavors. 

2-benzyl-6-thiouracil. C 6 H 5 CH 2 C 4 H 3 N 2 OS. A drug 
intermediate. 

benzyltrimethylammonium chloride 
C 6 H 5 CH 2 N{CH 3)3 ■ Cl. A quaternary ammonium 
salt. 

Properties: Colorless crystals; stable up to 135°C, 
above which benzyl chloride and trimethylamine are 
formed. Readily soluble in water, ethyl alcohol, and 
butanol; slightly soluble in butyl phthalate and tri- 
butyl phosphate. Properties of 60% solution: Sp. gr. 
(20/20°C) 1.07; wt/gal 8.90 lb; f.p. less than -50° C. 

Grades: 60-62% aqueous solution. 

Containers: Bottles; carboys; 50-gal coated drums. 

Uses; Solvent for cellulose; gelling inhibitor in poly- 
ester resins; intermediate. 

benzvitrimethylammonium hexafluorophosphatc 
C 6 H 5 CH 2 N(CH 3 ) 3 PF 6 . Crystals; m.p. 160°C. 

Hazard; Probably toxic by ingestion, and irritant to 
skin. 
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BERYLLIUM OXIDE 


beryllium acetylacetonate Be(C5H702)2. Crystalline 
powder; slightly soluble in water; resistant to hy- 
drolysis. A chelating nonionizing compound. M.p. 
t08°C; b.p. 270°C; freely soluble in alcohol and 
ether; slightly soluble in water. 

Hazard; Highly toxic by inhalation and ingestion. 
Shipping regulations; (Rail, Air) Beryllium com- 
pounds, n.o.s., Poison label. 

beryllium carbide BezC, 

Properties; Fine hexagonal, hard, refracto^ crystals; 
attacked vigorously by strong, hot alkali solutions 
forming methane gas and alkali beryllate. Sp. gr. 
1.91; decomposes above 2100°C. 

Derivation; By direct interaction of elemental Be and 
carbon; by reduction of beryllium oxide with carbon 
above i500°C. 

Hazard; Highly toxic by inhalation. 

Use; Atomic energy applications; experimental rocket 
fuels. 

Shipping regulations; See beryllium acetate. 

beryllium carbonate (basic beryllium carbonate) 

BeCOj + Be(OH) 2 . 

Properties; White powder. Variable composition. 
Soluble in acids; insoluble in water. 

Hazard; Highly toxic by inhalation and ingestion. 
Shipping regulations; See beryllium acetate. 

beryllium chloride BeC^. 

Properties; White or slightly yellow, deliquescent 
crystals; sweetish taste. M.p. 440°C; b.p. 520°C; sp. 
gr. 1.90. Very soluble in water; soluble in alcohol, 
benzene, ether, carbon disulfide. Readily hydrolyzed. 
Derivation; By passing chlorine over a mixture of 
beryllium oxide and carbon. 

Hazard; Highly toxic by inhalation and ingestion. 
Shipping regulations; (Rail, Air) Poison label. 

beryllium copper. A precipitation-hardenable alloy; 
often also contains nickel or cobalt, and has rela- 
tively high electrical conductivity, high strength, and 
high hardness. 

Properties; Specific gravity 8.22. Tensile strength of 
heat-treated sheet 175,000 psi, elongation 5% in 2 
inches; Brinell hardness; 350; good electrical conduc- 
tivity. Typical analysis; copper 97.4; beryllium 2.25; 
nickel 0.35. 

Hazard; Moderately toxic as powder. Avoid inhala- 
tion. 

Uses; In electrical switch parts; watch springs; optical 
alloys; electronic equipment; valves and parts; spot- 
welding electrodes; nonsparking tools; springs and 
diaphragms; shims; cams; and bushings. 

Note: A comparatively recent development is an 
85 copper, 9 nickel, 6 tin alloy reported to be 15% 
stronger than Be-Cu. 

beryllium fluoride BeF 2 . 

Properties; Hygroscopic solid; m.p. 800°C; sp. gr. 
1.986. Readily soluble in water; sparingly soluble in 
alcohol. 

Derivation; By the thermal decomposition (at 900- 
950°C) of ammonium beryllium fluoride. 

Hazard; Highly toxic by inhalation and ingestion. Tol- 
erance (as F), 2.5 mg per cubic meter of air. 

Use; Production of beryllium metal by reduction with 
magnesium metal. 

Shipping regulations; See beryllium acetate, 
beryllium hydrate. See beryllium hydro.xide. 


beryllium hydride BeH 2 . White solid. 

Properties; Reacts with water, dilute acids, methyl 
alcohol, liberating hydrogen. When heated to 220°C 
it liberates hydrogen rapidly. 

Hazard; Fire risk when exposed to water, organic 
materials, and heat. Highly toxic. 

Uses; Experimentally in rocket fuels. 

Shipping regulations; See beryllium acetate. 

beryllium hydroxide (beryllium hydrate) Be(OH) 2 . 

Properties; White powder; decomposed to the oxide 
at 138°C; soluble in acids, alkalies; insoluble in 
water. 

Derivation; By precipitation with alkali from pure 
beryllium acetate, basic. 

Grades; Technieal. 

Hazard; Highly toxic by inhalation and ingestion. 

Shipping regulations; (Rail, Air) Poison label. 

beryllium metaphosphate Be(P 03 ) 2 . 

Properties; White porous powder or granular mate- 
rial; has a high melting point; insoluble in water. 

Hazard; Highly toxic by inhalation and ingestion. 

Uses; Raw material for special ceramic compositions; 
catalyst carrier. 

Shipping regulations; See beryllium acetate 

beryllium nitrate Be(N 03)2 • 3 H 2 O. 

Properties; White to faintly yellowish, deliquescent 
mass; m.p. 60°C; decomposes 100-200°C; soluble in 
water, alcohol. 

Derivation; Action of nitric acid on beryllium oxide, 
with subsequent evaporation and crystallization; re- 
action of beryllium sulfate with barium nitrate. 

Grades; Technical; C.P. 

Uses; Chemical reagent; gas mantle hardener. 

Hazard; Highly toxic by inhalation. Oxidizing mate- 
rial; dangerous fire risk. 

Shipping regulations; (Rail) Nitrates, n.o.s., Yellow 
label. (Air) Oxidizer label. 

beryllium nitride Be 3 N 2 . 

Properties; Hard, refractory white crystals; m.p. 
2200 ± 40°C; reacts with mineral acids to form the 
corresponding salts of beryllium and ammonia. 
Readily attacked by strong alkali solutions, liberat- 
ing ammonia. 

Derivation; By heating beryllium metal powder in a 
dry, oxygen-free nitrogen atmosphere at tempera- 
tures of 700-1400°C. 

Hazard; Highly toxic by inhalation. 

Uses; Atomic energy; production of the radioactive 
carbon isotope C" for tracer uses; experimental 
rocket fuels. 

Shipping regulations; (Rail, Air) Berj'llium com- 
pounds, n.o.s.. Poison label. 

beryllium oxide (beryllia) BeO. 

Properties; White powder. A unique ceramic material. 
Sp. gr. 3.016; m.p. 2570°C. Hardness (Mohs) 9. Sol- 
uble in acids and alkalies; insoluble in water. High 
electrical resistivity and thermal conductivity; trans- 
parent to microwave radiation; undamaged by nu- 
clear radiation. High heat-stress resistance. Can be 
fabricated into finished shapes. 

Derivation; By heating beryllium nitrate or hydrox- 
ide. 

Grades; Technical; C.P.; pure; single crystals. 

Hazard; Highly toxic by inhalation. Keep container 
tightly closed and flush out after use (MCA). 

Uses; Electron tubes; resistor cores; windows in kly- 
stron tubes; transistor mountings; high-temperature 
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reactor systems; additive to glass, ceramics and 
plastics; preparation of Be compounds. 

Shipping regulations; (Rail, Air) Poison label. 

beryllium potassium fluoride (potassium beryllium fluo- 
ride) BeF: • 2KF. 

Properties: White, crystalline masses. Soluble in wa- 
ter; insoluble in alcohol. 

Hazard; Highly toxic by inhalation and ingestion. 
Tolerance (as F), 2.5 mg per cubic meter of air. 
Shipping regulations: See beryllium acetate. 

beryllium silicate BejSiOj. Single crystals available, 
spherical and prismatic. 

Shipping regulations: See beryllium acetate. 

beryllium sodium fluoride (sodium beryllium fluoride) 
BeF: ■ 2NaF. 

Properties: White, crystalline mass. Soluble in water. 
M.p. about 350°C. 

Ha7.ard: Highly toxic by inhalation and ingestion. Tol- 
erance (as F), 2.5 mg per cubic meter of air. 

Use: Making pure beryllium metal. 

Shipping regulations: See beryllium acetate. 

beryllium sulfate BeS04 • 4H’0. 

Properties: Colorless crystals. Soluble in water; insol- 
uble in alcohol. Sp. gr. 1.713; decomposes at 540°C. 
Hazard: Highly toxic by inhalation and ingestion. 
Shipping regulations; (Rail, Air) Poison label. 

Berzelius, J, J. (1779-1848). A native of Sweden, Ber- 
zelius was one of the foremost chemists of the 19th 
century. He made many contributions to both fun- 
damental and applied chemistry': he coined the words 
isomer and catalysr, classified minerals by chemical 
composition; recognized organic radicals which main- 
tain their identity in a series of reactions; discovered 
selenium and thorium and isolated silicon, titanium 
and zirconium; did pioneer work with solutions of 
proteinaceous materials which he recognized as be- 
ing differnt from “true” solutions. 

“Besk."-'” Trademark for a high-foaming heavy duty 
manual cleaner for dairies and food-processine 
plants. 

“Be Square.” '2* Trademark for grades of petroleum 
microcrvsialline wax. Melting range 170-175°, 180- 
185°. 190-195°F. ■ 

BET. Abbreviation for Brunaucr, Emmett, and Teller, 
applied to an equation and method for determining 
the surface area of an adsorbent such as carbon. 

beta- (B). A prefix having meanings analogous to 
those of alpha (q.v.). 

(1) It indicates (a) the position of a substituent 
atom or radical in a compound; (b) the second posi- 
tion in a naphthalene ring; or (c) the attachment of a 
chemical unit to the side-chain of an aromatic 
compound. 

(2) It refers to a secondary allotropic modifica- 
tion of a metal or compound. 

(3) It designates a type of radioactive decay. Sec 
beta particle. 

"Bctacote" Trademark for a scries of urethane pre- 
polymers specifically designed for flame-proofing 
coatings on wood. Coatings 6 mils thick on Douglas 
fir ha%'c a flame-spread rating of 55. 

“Bciaflux."'^' Trademark for pctaliie (q.v.). 

betaine hydrochloride (lycinc hydrochloride) 

CHLiO.-N - HCl. 

Properties: Colorless crystals; m.p. 227-228°C (dec.); 
soluble in water and alcohol; insoluble in chloro- 


form and ether. Aqueous solutions are strongly acid. 
Liberates hydrogen chloride at the melting point. 
Low toxicity. 

Grades: Technical. 

Containers; Drums. 

Uses; Source of hydrogen chloride in solders and 
fluxes; organic synthesis; medicine (muscular degen- 
eration). 

betaine phosphate CsHnOaN- H3PO4. 

Properties: White, odorless granules; acid taste; m.p. 

198-200° C; very soluble in water. 

Grades: Technical. 

Uses: Source of phosphoric acid. 

“Betalight.”5« Trademark for a self-luminous light 
source consisting of a phosphor-lined glass capsule 
into which tritium gas has been introduced under 
pressure. Available in numerous configurations, 
colors, and luminosities. Used for illumination of 
panels, meters, dials, instruments, etc. 

“Betalin” S.'“ Trademark for thiamine hydrochloride 
U.S.P. (q.v.). 

betamethasone (9-fluoro- 11 jS, I7,21-trihydroxy-16j3- 
methylpregna-!,4-diene-3,20-dione) A corticosteroid 
hormone. 

Properties: White, odorless, crystalline powder; m.p. 
240°C with some decomposition. Sparingly soluble 
in acetone and alcohol; insoluble in water. 

Grade: N.D.; N.F. 

Uses; Medicine. 


“Betanol.””'* Trademark for a group of dispersing 
^ents consisting of high molecular weight esters. 
They form dispersions which are stable over a wide 
pH range in the presence of acids and mineral salts. 
They can be used to prepare both water-in-oil and 
oil-m-water emulsions. 

Uses: Cosmetics, pharmaceuticals, textiles, paints, 

“Betanox” Special.^*'* Trademark for low-temperature 
reaction product of phenyl-beta-naphthylamine and 
acetone. 

sp. gr. 1.16; m.p. above 
-i acetone, benzol, and ethylene di- 

cnloride; insoluble in water and gasoline. 

Uses. Antioxidant for wire insulation, tire treads, 
carcass, inner tubes, dark-colored footwear, proof- 
ing, and mechanical goods. 


rt cnargeu particle emitted from a radio- 
^lye atomic nucleus, either natural or manmade. 
1 heir energies range from 0 to 4 MeV. They carrv a 
rJi *? negative, the particle is identi- 

electron; if positive; it is a positron. Beta 
hi?Lc particles) may cause skin 

harmful if they enter the body. Pro- 

by a thin sheet of metal. See 
also electron, decay, radioactive. 


oeiasan 


HazLrd: Ma^be-toxt 


drochloride) C5H9N3 • 2HC1. 

f ^T.^tnlline, nearly odorless pow- 
®.°'ntion 1.5; m.p. not higher than 
ui r bumble in water; practically insoluble in 
chloroform. Low toxicitv 
Grades: U.kP. 

Use: Medicine (substitute for histamine), 
betel. See arecoline. 
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bethanechol chloride (carbamylmethylcholine chloride) 

H2NC00CH(CH3)CH2N(CH3)3C1. 

Properties; Colorless hygroscopic crystals %vith amine- 
like odor. Exhibits polymorphism. Of two crystalline 
forms, one melts about 211° and the other 219°C. 
Very soluble in water; freely soluble in alcohol; prac- 
tically insoluble in chloroform, benzene, and ether. 
Stable in air; pH (1% solution) 5.5-6.5. 

Derivation: Propylene chlorohydrin is treated with 
phosgene and then with ammonia in ether. The 
product is heated with trimethylamine. 

Grade; U.S.P. 

Hazard: Toxic in overdose. 

Use: Medicine (intestinal disorders). 

Bettendorfs reagent. A reagent used for the detection 
of arsenic in presence of bismuth and antimony com- 
pounds. It consists of a concentrated solution of 
stannous chloride in fuming hydrochloric acid. 
Hazard: Highly toxic; strong irritant to tissue. 

Betterton-Kroll process. A process for obtaining bis- 
muth and purifying desilverized lead that contains 
bismuth. Metallic calcium or magnesium is added to 
the molten lead to cause formation of high melting 
intermetallic compounds with bismuth. These sepa- 
rate as a surface scum and are skimmed off. The ex- 
cess calcium and magnesium are removed from the 
lead by use of chlorine gas as mixed molten chlorides 
of lead or zinc. Bismuth of 99.995% purity is produced 
in this way. 

Betts process. An electrolytic process for removing 
impurities from lead, in which pure lead is deposited 
on a thin cathode of pure lead, from an anode con- 
taining as much as 10% of silver, gold, bismuth, cop- 
per, antimony, arsenic, selenium, and other im- 
purities. The electrolyte is lead fluosilicate and fluo- 
silicic acid. The scrap anodes and the residues of im- 
purities associated with them are either recast into 
anodes or treated to recover antimonial lead, silver, 
gold, bismuth, etc. 

betula oil. See methyl salicylate. 

“Beutene.”^^* Trademark for a butyraldehyde-aniline 
reaction product. 

Properties: Reddish-brown, free-flowing liquid; sp. gr. 
0.95; soluble in acetone, benzol, and ethylene dichlo- 
ride; slightly soluble in gasoline; insoluble in water. 
Uses: Rubber accelerator. 

BFE. Abbreviation for bromotrifluoroethylene (q.v.). 

BF3-ether complex. See boron trifluoride etherate. 

BF 3 -MEA. See boron trifluoride monoethylamine. 

BFs-MeOH. See boron trifluoride-methanol. 

BFPO. Abbreviation for bis(dimethylamino)fluoro- 
phosphine oxide. See dimefox. 

BHA. Abbreviation for butylated hydroxyanisole(q.v.). 

BHC. Abbreviation for benzene hexachloride (q.v.). 

BHT. Abbreviation for butylated hydroxytoluene. See 
2,6-di-tert-butyl-para-c resol. 

Bi Symbol for bismuth. 

bi- Prefix meaning two; di- is preferred in chernica! 
nomenclature; exceptions are bicarbonate, bisulfate, 
bitartrate, in which it indicates the presence of hydro- 
gen in the molecule, i.e., NaHCOs (sodium bicar- 
bonate). See also bis-. 


bialamicol hydrochloride (USAN) (6,6'-diallyl-alpha,- 
a!pha'-bis(diethylamino-4,4'-bi-ortho-cresol dihydro- 
chioride) C28H440N2O2 • 2HC1. Crystals; m.p. 209- 
210°C; soluble in water. 

Use: Medicine. 

bibenzyl. See diphenylethane, symmetrical. 

bicalcium phosphate. See calcium phosphate, dibasic. 

bicarburetted hydrogen. See ethylene. 

“Biciltin.”^'' Trademark for benzathine penicillin G. 

bicyclic. An organic compound in which two (only) 
ring structures occur. They may or may not be the 
same type of ring. See naphthalene. 

bicyclohexyl (dicyclohexyl) Ct2H22. 

Properties: Colorless, mobile liquid with pleasant 
odor. B.p. 238.5°C; f.p. 1 to 3°C; sp. gr. 0.883 
(25/16°C); wt/gal 7.37 lb; refractive index (n 20/ D) 
1.480; flash point 165°F. Combustible. Autoignition 
temp. 471°F. 

Derivation: Hydrogenation of diphenyl (q.v.). 

Hazard; May be toxic. 

Uses: High-boiling solvent and penetrant. 

“Bidrin.”'^^ Trademark for dimethyl phosphate of 3- 
hydroxy-N,N-dimethyl-cis-crotonamide. 
(CH30)2P(0)0C(CH3):CHC(0)N(CH3)2. 

Properties; Brown liquid with a mild ester odor; b.p. 
400°C; miscible in water and xylene; slightly soluble 
in kerosine and diesel fuel. Commercially available 
water-miscible solution. 

Uses: Insecticide. 

biformin. An antibiotic produced by the fungus Poly- 
porus biformis, reported to be active against various 
bacteria and fungi. 

“B-I-K.”^'’* Trademark for a surface-coated urea. 
Properties: White powder; sp. gr. 1.32; melting range 
129-134°C; soluble in water. Surface coating not 
soluble in water, but is soluble in rubber. Slightly 
soluble in acetone; insoluble in benzene, gasoline and 
ethylene dichloride. 

Uses: Promoter for azodicarbonamide, a nitrogen blow- 
ing agent; activator for thiazoles, sulfenamides, and 
thiurams; odor reducer when used with nitroso- 
amine-type blowing agents. 

“Bikalith.”*® Trademark for a series of lithium silicate 
ores including lepidolite, petalite, spodumene, and 
eucryptite. Used in glass-making and ceramics. 

bile acid. An acid found in bile (the secretion of the 
liver). Bile acids are steroids, having a hydroxyl 
group, and a five-carbon-atom side chain terminat- 
ing in a carboxyl group. Cholic acid is the most abun- 
dant bile acid in human bile. Others are deoxycholic 
and lithocholic acids. The bile acids do not occur free 
in bile but are linked to the amino acids, glycine and 
taurine. These conjugated acids are water-soluble; 
their salts are powerful detergents and as such, aid in 
the absorption of fats from the intestine. 

bilirubin (bilifulvin) C32H36O6N4. Red coloring matter 
of bile. Chemical structure related to hemoglobin. 
Properties: Orange-red powder; m.p. I92°C; soluble 
in acids, alkalies, chloroform and benzene; insoluble 
in water; very slightly soluble in alcohol and ether. 
Derivation: From bile pigment. 

Use: Analytical chemistry. 
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bimetal. A combination of two metals in whmh one 
metal is clad on another. Bimetallic couples of metals 
with different expansion coefficients are used as tem- 
perature indicators and control instruments. 

binapacryl. Generic name for 2-sec-butyl-4,6-dinitro- 
phenvl' 3-methyl-2-butenoate, 

CHjCH:CH(CHj)C«H2(N02)200CCHC(CH3)CH3. 

Hazard; Probably toxic by ingestion and inhalation. 
Use; Acaricide and fungicide. 


binary. Descriptive of a system containing two and only 
two components. Such a system may be a chemical 
compound composed of two elements, an element and 
a group (hydroxyl, methyl, etc.), or two groups e.g., 
oxalic acid; it may also be a two-component solution 
or alloy. 


bind. To exert a strong physiochemical attraction, as 
often occurs between various proteins and water in 
hydrophilic gels, between organic dyes and fabrics, 
or between acids or bases and various chemical 
complexes. 


binder. The film-forming ingredient in paint, usually 
either a drying oil or a polymeric substance; a resin 
used in foundry’ casting. 

See also paint. 


binding energy. The binding energy of a nucleus is the 
minimum energy required to dissociate it into its 
component neutrons and protons. Neutron or pro- 
ton binding energies are those required to remove a 
neutron or a proton, respectively, from a nucleus. 
Electron binding energy is that required to remove 
an electron from an atom or a molecule. (Atomic 
Energy Commission). See also mass defect; fission; 
ionization. 


control the mechanism of genetics; colloid chem- 
istry, which deals in part with the nature of cell walls, 
muscles, collagen, etc.; acid-base relations, involved 
in the pH of body fluids; and such nutritional com- 
ponents as amino acids, fats, carbohydrates, miner- 
als, lipids, and vitamins, all of which are essential to 
life. The chemical organization and reproductive 
behavior of microorganisms (bacteria and viruses) 
and a large part of agricultural chemistry are also 
included in biochemistry. See also nutrition, cell, nu- 
cleic acid. 

biocide. General name for any substance that kills or 
inhibits the growth of microorganisms such as bac- 
teria, molds, slimes, fungi, etc. Many of them are 
also toxic to humans. Biocidal chemicals include 
chlorinated hydrocarbons, organometallics, halogen- 
releasing compounds, metallic salts, organic sulfur 
compounds, quaternary ammonium compounds, and 
phenolics. See also antiseptic, disinfectant, fungi- 
cide. 

bicolloid. An aqueous colloidal suspension or dis- 
persion produced by or within a living organism. 
Blood, milk, and egg yolk are examples. 

bioconversion. Utilization of animal manui^es, garbage 
and similar organic wastes for production of fuel 
gases by digestion or destructive distillation. See also 
biogas. 

biocytin CitHjgN^O^S (epsilon-N-biotinyl-L-lysine). A 
naturally occurring complex of biotin isolated from 
yeast. Water-soluble crystals; m.p. 228.5° C. It is be- 
lieved to be an intermediate in the utilization of biotin 
by animal organisms. 


bioassay. See assay. 

“Biob.atc.”’” Tradernark for an enzymatic prepara- 
tion for use in bating in the leather industry. 

“Biochcck.”"” Trademark for a family of biocides, 
fungicides, and slimicides. 

Containers: 55 gal. drum. 

Uses; Controlling and eliminating microbiological 
growth in pulp and paper mill water systems. Also 
for antibacterial papers. 

biochemical oxygen demand (B.O.D.). A standardized 
means for estimating the degree of contamination of 
water supplies, especially those which receive con- 
tamination from sewage and industrial wastes. (See 
also sewage sludge, biodegradability). It is expressed 
as the quantity of dissolved oxygen (in mg/liter) re- 
quired during stabilization of the decomposable or- 
ganic matter by aerobic biochemical action. Deter- 
mination of this quantity is accomplished by diluting 
suitable portions of the sample with water saturated 
with oxygen and measuring the dissolved oxygen in 
the mixture both immediately and after a period of 
incubation, usually five days. See also dissolved oxy- 
gen (D.O.) and oxygen consumed (C.O.D.) as related 
terms. 


biodegradability. The susceptibility of a substance to 
decomposition by microorganisms; specifically, the 
rate at which detergents 'nd pesticides and other 
compounds may be chem. .dy broken down by bac- 
teria and/or natural environmental factors. Branched 
chain alkylbenzene sulfonates (ABS) are much more 
resistant to such decomposition than are linear 
alkylbenzene sulfonates (LAS), in which the long 
straight alkyl chain is readily attacked by bacteria 
(q.y.). If the branching is at the end of a long alkyl 
chain (isoalkyls), the molecules are about as biode- 
gradable as the normal alkyls. The alcohol sulfate 
anionic detergents and most of the nonionic deter- 
gents are biodegradable. Among pesticides, the 
organophosphorus types, while highly toxic are more 
biodegradable than DDT and its derivatives. Tests on 
a number of compounds gave results as follows; Easily 
biodegraded; n-propanol, ethanol, benzoic acid, benz- 
aldehyde; elhyl acetate. Less easily biodegraded: 
ethylene glycol, isopropanol, orthoeresol, diethylene 
glycol, pyndine, triethanolamine. Resistant to biodeg- 
radation: aniline, methanol, monoethanolaminl 
methyl ethyl ketone, acetone Additives that acceler- 
ate biodegradation of polyethylene, polystyrene and 
other plastics are available. ^ ‘y=>‘yrene, ana 


biochemistry. Originally a subdivision of chemistry, 
but now an independent science, biochemistry' in- 
cludes all aspects of chemistry that apply to living 
organisms. Thus photochemistry is directly involved 
With photosynthesis (q.v.) and physical chemistry 
'\i (q;V.) — two phenomena that underlie 

all plant and animal life. Other important chemical 
mechanisms that apply directly to living organisms 
arc catalysis, vshich takes place in biochemical sys- 
tems by the agency of enzymes (q.v.); nucleic acid and 
protein constitution and behavior, svhich is known to 


bioethics. An interdisciplinary science for which re 
search facilities were established in 1971- it 
passes the ethical and social issues resulting fro^ 
advances in medicine and the bioscicnces; its sc 
includes a number of areas of importance to chem^ 
istry', e.g., reproductive and genetic phenomena nr' 
gan transplants, gerontology and antiaginc terh 
niques, biological warfare, contraception, etc Th' 
Kennedy Institute at Georgetown University \Va* h 
ington, D.C.. is the chief center for information aboot 
this developing aspect of biomedical science. 
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bioflavonoid. A group of naturally occurring sub- 
stances thought to maintain normal conditions in the 
walls of the small blood vessels. The bioflavonoids 
are widely distributed among plants, especially cit- 
rus fruits, black currants and rose hips (hesperidin, 
rutin, quercitin). They have little or no medicinal 
value. 

biogas. Methane produced by digestion of manure 
in small-scale units on farms. Pilot-scale production 
is planned (from cow dung) in Texas and Oklahoma 
for use in home heating. 

biogeochemistry. A branch of geochemistry dealing 
with the interactions between living organisms and 
their mineral environment. It includes among other 
studies that of the effect of plants on the weathering 
of rocks; of the chemical transformations that pro- 
duced petroleum and coal; of the concentration of 
specific elements in vegetation at some time in the 
geochemical cycle (iodine in sea plants, uranium in 
some forms of decaying organic matter); and of the 
organic constituents of fossils. 

bioluminescence. See chemiluminescence. 

biomas. (I) As used by fuel and energy technologists, 
this term refers to the total uncontrolled plant growth 
in a given area; it is considered as a possible source 
of energy by chemical, bacterial, and enzymic con- 
version, after present supplies of fossil fuels have 
been ejiausted. It is estimated that 5% of world bio- 
mass (which totals about 145 billion tons) could be 
converted to enough synthetic fuel to satisfy world 
requirements, and that those of the U.S. could be 
met by conversion of the biomass obtained by in- 
tensive cultivation of about 6% of its continental 
land area. The term also includes water-growing 
plants such as the various forms of algae. 

(2) A more specific definition, used by marine tech- 
nologists, is the amount of living matter, both plant 
and animal, that is present in a given segment of 
ocean floor, expressed in grams per square meter. 
This is called the standing crop. By far the highest 
values occur in shallow water, e.g., in a Pacific 
coastal area (littoral) biomass has been determined 
to be from 1000 to 5000 g/sq m, compared with 200 
g/sq m at a depth of 200 m and 5 g/sq m at 4000 m. 

biomaterial. Any material used as a surgical implant 
within the body to replace or support tissue; these 
include metals, ceramics, plastics, elastomers, carbon 
in various forms, bone derivatives, and the like. They 
must be entirely compatible with the interior envi- 
ronment, be nondegradable, and completely non- 
toxic; they must also duplicate as closely as possible 
the properties of the tissues they replace. Numerous 
materials used in dental surgery are included. 

“bioMeT 12.”288 Trademark for a rodent-repellent 
coating for cables in which the active ingredient is a 
mixture of tributyl tin salts. It has proved 95% effec- 
tive in preventing destruction of telephone cables by 
rats and other rodents. Flexible, transparent, and 
effective for six months or more, it is applied me- 
chanically over the plastic cable sheathing. Can also 
be used to protect other types of wiring, shipping 
containers, and similar products. 

“Bionol.”307 Trademark for a series of cationic bacte- 
ricidal agents composed of 50% alkyldimethyl benzyl 
ammonium chloride. 

Uses; Disinfectant; germicide; deodorant. 


“Biopal” VRO-20.3or Trademark for an iodophor, con- 
sisting of a solution of 20% available iodine in alkyl- 
phenoxypoly(ethyleneoxy)ethanol. 

Properties: Brownish-black liquid; readily soluble in 
water. Slowly decreases in activity in the presence of 
light, and should be packed in dark amber bottles or 
in suitably lined metal containers. Has both deter- 
gent and germicidal properties. 

Hazard; Toxic by ingestion. 

Uses: Bactericide, sporocide, fungicide, and proto- 
zoacide in hard or soft water and at high or low 
temperatures. 

biopolymer. A water-soluble polymer resulting from 
the action of bacteria (genus Xanthomonas) on car- 
bohydrates. The viscosity is almost as low as that of 
water; chromium ion can be added to increase vis- 
cosity, if desired. Such polymers are being used as 
viscosity builders in oil-well drilling muds, and as 
thickeners and gel strength additives in aqueous 
media. See also fermentation. 

biophyl. A highly refined form of verxite (q.v.), in ex- 
cess of 99% pure hydrobiotite (magnesium-iron- 
aluminum silicate). Used in foods and pharmaceuti- 
cals. 

biosynthesis. Synthesis of edible single-cell proteins 
by a fermentation process; the basic ingredients of 
one process are a specially developed yeast strain, 
oxygen or air, ethyl alcohol or other carbonaceous 
substance such as acetic acid or paraffin hydrocar- 
bons, nitrogen source, and an inorganic salt solution. 
These are fermented at 40°C, centrifuged, and dried. 
Other methods are also under development. See also 
amino acid; protein. 

biotin (vitamin H) CioHieNzOsS. 2-Keto-3,4-imidazo- 
lido-2-tetrahydrothiophene-n-valeric acid. Biotin, 
frequently referred to as a member of the vitamin B 
complex, is necessary for the maintenance of health 
in animals and for growth of many microorganisms. 
It influences fat metabolism, decarboxylation and 
carbon dioxide fixation and deamination of some 
amino acids. It is closely related metabolically to 
pantothenic acid and folic acid. A biotin deficiency 
may be induced by ingestion of avidin (q.v.), a raw- 
egg protein, because of the formation of a nonab- 
sorbable biotin-avidin complex. Biotin is synthesized 
in the intestinal tract of humans; therefore, normally 
not required. 

Properties: White crystals; m.p. 230-232° C; soluble 
in water and alcohol; insoluble in naphtha and 
chloroform; stable to heat; stable in neutral or acid 
solutions; destroyed by strong alkali or oxidizing 
agents. 

Sources: Egg yolk, kidney, liver, yeast, milk, molasses. 

Units: Amounts are expressed in milligrams or micro- 
grams of biotin. 

Grades: Practical; F.C.C. 

Containers: Bottles. 

Uses: Medicine; nutrition. 

N-biotinyl-L-Iysine. See biocytin. 

biotite. A component of igneous rocks and of soil, sim- 
ilar to mica. It is a silicate of magnesium, iron, potas- 
sium and aluminum. 

biphenyl. See diphenyl. 

ortho-biphenylamine. See ortho-aminobiphenyl. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page numbers see Contents. 
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ortho-biphenyl biguanide 

NH2(CNHNH)2C6HjC6H5 • H 2 O. 

Properties: White to faintly pink powder; m.p. above 
I50°C on dried material; ash not over 0.5%. Soluble 
in alcohol, “Carbitol” and “Cellosolve"; very slightly 
soluble in water. 

Containers: 50-lb paper bags; 150-lb fiber drums. 

Use: Soap antioxidant. 

birefringcnt. Descriptive of a type of crystal which sepa- 
rates an impinging light ray into two components that 
are at right angles to each other; as a result, two im- 
ages appear, each of which is caused by a light ray 
vibrating in only one direction (plane-polarized 
light). Such anisotropic crystals (Iceland spar) are 
used in nicol prisms. See also nicol; anisotropic. 

bis-. Prefix meaning “twice” or “again.” Used in chem- 
ical nomenclature to indicate that a chemical group- 
ing or radical occurs twice in a molecule, e.g., bis- 
phcnol A, where two phenolic groups appear 
(CH3)2C(C6H50H)2. See also following entries. 

2,2-bis(acetoxymethyl)propyI acetate 

CH3C(CH200CCH3)2CH200CCH3. Colorless liq- 
uid; n(20/D) 1.4359. Used as a plasticizer. 

bisacodyl (4,4'-(2-pyridylmethyIene)diphenoI diacetate; 
bis-(para-acetoxyphenyl)-2-pyridylmethane) 
(CH3C00C6H4)2CHC5H4N. 

Properties: Tasteless crystals; m.p. 38°C. Practically 
insoluble in water and alkaline solutions. Soluble in 
acids, alcohol, acetone, propylene glycol and other 
organic solvents. 

Grade: N.D. 

Use: Medicine. 

bisamides. General formula RCONHR'NHCOR. When 
R and R' have high molecular weights they are hard, 
light-colored waxes. 

bis(2-aminoethyl)sulfide(H2NCH2CH2)2S. An ethylene- 
imine derivative. 

Properties: Colorless liquid; f.p. 2.6° C; b.p. 238°C; 
density 8.7 Ib/gal; refractive index 1.5277; flash 
point 246° F; very soluble in water, benzene and 
ethanol. Combustible, 

Uses: Sec elhylencimine. 

N,N-bis(3-aminopropyl)methylaminc 

CH3N(C3H6NH2)2. 

Properties: Liquid; sp. gr. 0.9307 (20/20°C); b.p. 
240°C; f.p. -29.6° C; flash point 220° F. Completely 
soluble in water. Combustible. 

Hazard: Moderately toxic and irritant. 

Uses; Chemical intermediate. 

L3-bis(2-bcnzothiazoIyImcrcaptomethyl)urca (l,3-bis[2- 
bcnz.othiazolylthio)methyllurea) 

(C4,H4NCS • SCH:NH)2C0. 

Properties: Buff to light tan powder; m.p. 220°C; sp. 
gr. 1.38 (2S°C. 

U.sc; Rubber accelerator. 

para-bis(2-(5-para-biphcny)vIoxazoyl)]bcnzenc 
(BOPOB) C«H:,02N2. ■ 

Properties; Shiny yellow flakes; m.p. 327-328°C; Buo- 
rescence peak 4400A; sparingly soluble in toluene. 
Grade: Purified. 

Use: Scintillation counter; wave length shifter in liq- 
uid scintillators. 

^’V.'’'ji5’S'^l*”°JS"P'’'">'H.Ll-lncblorocfhanc. 
m" bromine analog of DDT. 

Ha^iTo: I robnbly toxic by skin absorption. 

U<zC: Inscctiadc. 


bis(tert-butylperoxy)-2,5-dimethyIhexane 
CH3C(CH3)(00C4H9)CH2CH2C(CH3) ■ 
(00C4H9)CH3 . a cross-linking agent for polymers. 
See “Varox”. 


bis(2-chloroethoxy)methane. See dichloroethyl formal. 

4-[para-[bis(2-chIoroefhyl)amino]phenyl]butyric acid. 
See chlorambucil. 


5-Ibis(2-cbloroetbyl)amino]uracil (uracil mustard) 

C0NHC0NHCHCN(C2H4C1)2. a cream-white, 
odorless, crystalline compound; moderately soluble 
in methanol and acetone. Used in medicine. 


bis(2-chloroethyl) ether. See dichloroethyl ether. 
bis(chloromethyl)ether. 

Properties: Reported to form spontaneously from 
formaldehyde and chloride ions in moist air. 

Hazard; Carcinogenic to animals in low concentra- 
tions; a known occupational carcinogen. 

Uses: Intermediate for ion-exchange resins; labora- 
tory reagent. 

l,l'-bischloromercurjferrocene [l,l-di(chIoromercuri)- 
ferrocene]). (ClHgC5H4)2Fe. 

Hazard: Highly toxic by ingestion. 

Uses; Inorganic polymers. 

Shipping regulations: (Rail, Air) Mercury compounds, 
solid (n.o.s.). Poison label. 

3,3-bis(chloromethyl)oxetane. See “Penton.” 

bls(para-chlorophenoxy)methane (C1C6H40)2CH2. 
Properties; Solid; m.p. 65°C; insoluble in water and 
oils; soluble in ether and acetone. 

Hazard; Moderately toxic by ingestion. 

Use: Acaricide. 


2,2-bis(para-chlorophenyl)-l,l-dichloroethane. See 
TDE. 

l,l-bis(para-chlorophenyl)ethanoI. See di(para-chIoro- 
phenyl)ethanol. 

I,r-bis(para-chlorophenyl)-2,2,2-trichloroethanoI 

(4,4'-dichloro-alpha-trichloromethylbenzhydrol) 

(Kelthane) CCl3C(C6H4Cl)20H. An alcohol analog 
of DDT. 

Hazard: Toxic by inhalation and ingestion. 

Use; Miticide, 


bis-cyclopentadienyliron. See dicyclopentadienyliron. 
bis(2,6-die1hylphenyI)carbodiimide 

(CH2H5)2C6H3NCNC9H3(C2H5)2. 

Properties: Light yellow to red-brown liquid with 
faintly acrid odor; sp. gr. 1.007 (20/20°C)- b v 192- 
I94°C (0.4 mm); n(23/D) 1.591. Soluble in insert or- 
ganic solvents. Combustible. 

Hazard; Toxic by inhalation. Damaging to eyes. 

Uses; Stabilizers in polyester and urethane systems- 
intermediate for textile chemicals and pharmaceuti- 
cals. 


2.6- bis(dimelhylaminomcthyI)cycIohexanone 
[(CH3)2NCH2]2C6H80. Sp. gr. 0.95 (68°F). 

Uses: Preservative for aqueous paint systems, casein, 
pigment dispersions and adhesives. 

2.6- bis(dimcth3iaminomcthyI)cyclohexanone dihydro- 
chloridc Ci2H24N20 ■ 2HC1. Free-flowing, white to 
off-while crystalline salt. 

Uses; Preservative for aqueous systems, latex paints, 
adhesives, coatings, wax emulsions, casein and starch 
solutions. 
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bis(l,3-dimethylbutyl)amine 

[(CH3)2CH2CH2CH(CH3]2NH. 

Properties: Liquid; sp. gr. 0.772-0.778 (20/20°C); dis- 
tillation range 179.0-205°C; 6.5 Ib/gal; flash point 
160°F. Combustible. 

N,N'-bis(l,4-dimethylpentyl)-para-phenylenediamine 
(diheptyl-para-phenylenediamine) C 6 H 4 (NHC 7 Hi 5 ) 2 . 
Properties; Amber to red liquid; sp. gr. 0.90; solidi- 
fication temperature 45° F. Combustible. 

Uses: Gasoline antioxidant and sweetener. 

1,3-bisethylaminobufane 

C2H5NHCH2CH2CHNH(C2H5)CH3. Water-white 
amine, boiling range I79-185°C. Combustible. 

N,N'-bis(l-ethyl-3-niethyIpentylFpara- 
phenylenediamine C6H4(NHC8Hi7)2. 

Properties: Dark reddish brown liquid; sp. gr. 0.90 ap- 
prox; wt/gal 7.5 lb; combustible. 

Use: Antioxidant for polyunsaturated elastomers. 

2.2- bis(para-efhyIphenyl)-I,l-dichloroefhane. See 1,1- 
dichloro-2,2-bis(para-ethylphenyl)ethane. 

bisethylxanthogen (C 2 H 50 CSS) 2 . 

Properties; Yellow needles; onion-like odor; m.p. 28- 
32° C. Insoluble in water; freely soluble in benzene, 
ether, petroleum fractions. 

Grades: 58% solution in oil. 

Containers; 5-gal cans; 30-gal drums. 

Uses; Weed control; rubber accelerator; fungicide. 

1.3- bis(3-glycidoxypropyl)fetramethyldisiloxane 

[6cH2CHCH20(CH2)3Si(CH2)2]20. 

Properties; Liquid; sp. gr. 0.99 (25°C); n(25°C) 
1.4500; b.p. about 185°C (2 mm). Soluble in acetone 
and benzene; insoluble in water. Flash point 300° F. 
Combustible. 

Containers: Up to 55-gal drums. 

Use; Chemical intermediate. 

bishydroxycoumarin [3,3'-methylenebis(4-hydroxy- 
coumarin)dicoumarol] C 19 H 12 O 6 . 

Properties: White or creamy-white, crystalline pow- 
der; faint pleasant odor and slightly bitter taste; m.p. 
287-293° C. Readily soluble in solutions of fixed alkali 
hydroxides; slightly soluble in chloroform; practically 
insoluble in water, alcohol and ether. 

Derivation: (a) Originally, extracted from spoiled 
sweet clover; (b) synthetically from methyl acetylsal- 
icylate, sodium, and formaldehyde. 

Grade; U.S.P. 

Hazard; High dosage may cause hemorrhage. 

Use; Anticoagulant for blood. 

bis(l-hydroxycyclohexyl) peroxide C 6 HioOH) 202 . 
Properties; Fine white powder; m.p. 66-68° C. Active 
oxygen 6.6% min. 

Hazard; Dangerous fire risk in contact with organic 
materials. Strong oxidizing agent. 

Use: Catalyst for polymerization of polyester resins. 
Shipping regulations: (Rail) Oxidizing material, n.o.s.. 
Yellow label. (Air) Peroxide, organic, solid, n.o.s.. 
Organic Peroxide label. 

N,N-bis(2-hydroxyethyI)alkylamine. Clear liquid used 
as an antistatic for blow molding applications for 
polyolefins. Approved for use in food packaging 
films. 


bis(hydroxyethyl) butynediol ether 
H0(CH2)20CH2C ■ CCH20(CH2)20H. 

Properties: Dark brown liquid; sp.gr. L136(25/15°C); 
solidifies at < -15°C; distillation range 116-235°C 
(10 mm). 

Hazard: May decompose with explosive violence un- 
der alkaline conditions at high temperature. 

Uses: Intermediate for polyesters, plasticizers, and 
plastics; nickel brightener in electroplating; corro- 
sion inhibitor; pickling inhibitor prior to copper 
plating. 

bis(hydroxyethyl) cocoamine oxide. A derivative of co- 
conut oil (q.v.) claimed to be useful as a gasoline ad- 
ditive to inhibit rust formation and iceing of car- 
buretors; also used as foaming agent in shampoos, 
detergents, tooth pastes and the like. 

N,N-bis(hydroxyethyl)oleamide 

CH3(CH2)7HC:CH(CH2)7C0N(CH2CH20H)2. 

A technical grade containing 25% excess amine. 
Light-amber liquid with faint odor. Used as a surface- 
active agent. 

beta-bishydroxyethyl sulfide. See thiodiglycol. 

1.3- bishydroxymethylurea. See dimethylolurea. 

4.4- bis(4-hydroxyphcnyl)pentanoic acid (diphenolic 
acid; DPA) CH 3 C(C 6 H 40 H) 2 CH 2 CH 2 C 00 H. 

Properties; Light tan granules; m.p. 170-173°C; sp. 
gr. 1.30-1.32. Soluble in acetic acid, acetone, and 
ethanol; insoluble in benzene, carbon tetrachloride, 
and xylene. Slightly soluble in water. 

Uses: Paint formulations; coatings and finishes. 

bishydroxyphenyl sulfone. See dihydroxydiphenyl sul- 
fone. 

1.4- bis(2-hydroxypropyl)-2-methylpiperazine 
C„H2402N2. 

Properties: Liquid; b.p. 145°C at 3 mm Hg; sp. gr. 
1.0013 (25/25°C); n(20/D) 1.4803; flash point 300° F; 
miscible in water. Combustible; odor-free. 

Uses: Catalyst; chemical intermediate. 

2.4- bis(isopropylamino)-6-methoxy-s-triazine 
[(CH3)2CHNH]2C3(0CH3). White extruded pellets. 

Hazard: Toxic by ingestion. 

Use: Industrial herbicide. 

bis-keto-lriazine (“Permafresh” 110). Water-white liq- 
uid; 40% active. Can be cured with magnesium chlo- 
ride to provide chlorine resistance; compatible with 
optical brighteners. Used as a wash/wear finish for 
cellulosics and blends of cellulosics. 

“Bismanol” (MnBi). An alloy or compound of bis- 
muth and manganese which has an exceptionally high 
coercive force (3400 oersteds) and a high energy prod- 
uct. Produced by U.S. Naval Ordnance Laboratory 
by powder metallurgy methods, and used as a per- 
manent magnet. 

Bismarck Brown R 

CH3C6H3[NNC6H2(CH3)(NH2)2]2 ' 2HCI. 
Toluene-2,4-diazo-bis-meta'toluylenediamine hydro- 
chloride. 

Properties; Dark brown powder; soluble in water and 
alcohol. 

Derivation; Action of nitrous acid on toluylene di- 
amine. 

Use; Dye for wool and leather; biological stain. 
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Bismarck Brown Y (4,4'-[nieta-phcnyIenebis(azo)]bis- 
(mcta-phcnvlenediaminc) dihydrochlonde) 

QH<-I,3-[NN'QH,-2,4-(NHi); • HCl]:. 

Used as a dye; biological stain. 

“Bismalc.”'’ Trademark for bismuth dimcthyldithio- 
carbamate. (q.v.). 

bis(2-mcthoxycthoxy)ethyl ether. See dimethoxytetra- 
glycol. 

N,N'-bis(l-methjlheptvI)-para-phenylenediamine 

C<.H4NHCH(CH,)CsHu]:. • 

Properties: Dark reddish brown liquid: sp. gr. approx. 
0.90 (80=’ F); wt/gal, 7.5 lb. Combustible. 

Use: Antiozonant in polyunsaturated elastomers. 

l,4-bisr2-(4-methyl-5-phcn\loxazolyl)]bcnzcnc 

(dimethvl-POPOP) C6H4[C3NO(CH3)C6H5]2. Yellow 
needles 'with a bluish fluorescence; m.p. 231-234°C. 
Used as a scintillation phosphor. 

bismitc. Sec bismuth trioxidc. 

bismuth Bi Metallic element of atomic number 83, 
Group VA of the periodic system. Atomic weight 
208.9804. Valences 2, 3, 4. No stable isotopes; 5 nat- 
urally radioactive isotopes. 

Properties: Crystalline, brittle metal, with reddish 
tinge. Soluble in nitric and hydrochloric acids. Highly 
diamagnetic (mass susceptibility -1.35 x 10 ). Ex- 
pands 3.390 on solidification. Electrical resistivity 
higher in solid than in liquid state. Extrudable at 
437’F; not fabricable at room temperature. Sp. gr. 
9.8 at 20°C; m.p. 271°C; b.p. 1560'=C; Brinell hard- 
ness 7. Thermal conductivity (0.018 cal/sec/cc at 
250°C) is lowest of all metals except mercury. On 
heating it burns to form the oxide. 

Source: (1) Metallurical by-products (often lead bul- 
lion) obtained chiefly from smelting ores of lead, sil- 
ver. copper and gold; (2) ores used chiefly for their 
bismuth and one or two other metals, as tin and tung- 
sten. See also bismuthinite, and cosalite. 

Derivation; Debismuthizing of lead bullion by (a) frac- 
tional crystallization, (b) electrolytic (Betts) refining, 
or (c) addition of calcium or magnesium (Betterton- 
Kroll process) which removes bismuth. 

Purification: By addition of molten caustic, zinc, and 
finally chlorine (to make removable chlorides of the 
impurities). 

Impurities. Lead, iron, copper, arsenic, antimony, se- 
lenium 

Forms; Rods, wire, lump, powder. 

Grades: 99.5 ♦ 91 pure; high purity (less than 10 ppm 
impurities) (single crystals). 

Hazard: Flammable m powder form. 

Uses; Pharmaceuticals and medicine; cosmetics (eye 
polish, lipstick, clc.);componcnt of losv-mclting (fus- 
ible) alloys; catalyst in making acrylonitrile; additive 
to itnprose machinability of steels and other metals; 
coating selenium; thermoelectric materials; permanent 
magnets; semiconductors. 

bismuth ammonium citrate 

Properties; Pearly, shining, transparent scales or white 
ponder; slightly acid, metallic taste: composition 
varies. Soluble in water; slightly soluble in alcohol. 
Dcrisation: Interaction of bismuth subnitratc, citric 
acid and ammonium hydroxide. 

U'.e: Medicine. 

bismuth anlimonidc BiSb. Single crvstals used as semi- 
conductors. 

bismuth bromide (bismuth Iribromide) BiBn. 

Properties. Yclloss, crystalline powder. Hygroscopic. 
iLcomposed by water with formation oi' bismuth 


oxybromide. Soluble in ether, hydrochloric acid (di- 
lute), solutions of potassium iodide, potassium bro- 
mide and potassium chloride; insoluble in alcohol. 
Sp. gr. 5.7; b.p. 453°C; m.p. 2I8°C. 

bismuth carbonate, basic. See bismuth subcarbonate. 

bismuth chloride (bismuth trichloride) BiCL. 

Properties; White, very deliquescent crystals; volatil- 
ized by heat. Soluble in acids; insoluble in alcohol; 
decomposes in water to the oxychloride. Sp. gr. 4.56; 
m.p. 227&°C; b.p. decomposes at 300° C. 

Derivation: Action of hydrochloric acid on bismuth. 
Containers: Bottles; drums. 

Use; Bismuth salts. 

bismuth chloride, basic. See bismuth oxychloride. 

bismuth chromate (basic dichromate) Bi203 • aCrOi. 
Properties: Orange-red amorphous powder; soluble in 
alkalies and acids; insoluble in water. 

Derivation; Interaction of bismuth nitrate and potas- 
sium chromate. 

Hazard; Toxic by ingestion and inhalation. Tolerance 
(as Cr03), O.I mg per cubic meter of air. 

Use; Pigment. 

bismuth citrate BiC6H50; 

Properties: White powder; sp. gr. 3.458; soluble in 
ammonia or alkali citrates; insoluble in water; slightly 
soluble in alcohol; m.p. decomposes. 

Derivation: Boiling bismuth subnitrate with citric acid. 
Use; Medicine. 

bismuth dimethyldithicarbamate Bi[(CH3)2NC(S)S]3. 
Properties: Lemon yellow powder; sp. gr. 2.04; melts 
above 230° C with decomposition; soluble in chloro- 
form; slightly soluble in benzene, carbon disulfide; 
insoluble in water. 

Use: Accelerator for natural rubber and SBR, espe- 
cially in cable covers and mechanical items. 

bismuth ditannate. See bismuth tannate. 

bismuth ethyl camphoratc CieHszBiOii. 

Properties: Solid; faint aromatic odor; m.p. 61-67°C. 
Insoluble in water; soluble in ether, chloroform and 
oils. 

Use: Medicine. 

bismuth ethyl chloride BiHC2H5Cl. White powder. 
Hazard: Ignites spontaneously in air; dangerous fire 
risk. 

Shipping regulations: (Rail, Air) Not listed. Consult 
authorities. 

bismuth gallatc, basic. See bismuth subgallate. 
bismuth glance. Sec bismuthinite. 
bismuth hydrate. See bismuth hydroxide. 

bismuth hydroxide (bismuth hydrate; bismuth oxyhy- 
drate; bismuth trihydroxide; bismuth trihydrate; hy- 
drated bismuth oxide) Bi(OH)3. 

Properties: White amorphous powder. Soluble in 
acids; insoluble in water. Sp. gr. 4.36. 

Derivation; Action of sodium hydroxide on a solution 
of bismuth nitrate. 

Containers: Glass bottles; tins; drums. 

Use: Bismuth salts. 

bismuthinite (bismuth glance) Bi2S3, may contain cop- 
per or iron. 

Properties; Lead-gray mineral, often with yellow tar- 
nish, metallic luster. Contains 81.2% bismuth, 18.8% 
sulfur. Soluble in nitric acid. Sp. gr. 6.4-6.5- Mohs 
hardness 2. 

Occurrence: Utah; Bolivia; Mexico. 

Use; Ore of bismuth. 
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pismuth iodide (bismuth triiodide) Bils. 

Properties; Grayish-black, metallic, glistening crys- 

I tals. Soluble in alcohol, hydriodic acid and potas- 
sium iodide; insoluble in water; decomposes in hot 
water; sp. gr. 5.778 (15°C); m.p. 408°C. 

Derivation; By the interaction of bismuth and iodine. 

Hazard; Moderately toxic by ingestion. 

Uses; Analytical chemistry; bismuth oxyiodide. 

bismuth beta-naphthol Bi 202 (OH) • C 10 H 7 O. 

Properties; Brown to gray powder, almost insoluble 
in water or other solvents. 

Derivation; By treating a solution of sodium beta- 
naphtholate with acetic acid solution of bismuth 
nitrate, and adding caustic soda solution to neutral- 
ize excess acid. 

Use; Medicine. 

bismuth nitrate (bismuth temitrate; bismuth trinitrate) 
Bi(N 03)3 • 5 H 2 O. 

Properties; Lustrous, clear, colorless, hygroscopic 
crystals; acid taste. Soluble in dilute nitric acid, alco- 
hol and acetone; slowly decomposed by water to the 
subnitrate. Sp. gr. 2.83; b.p., decomposes 75-80°C. 

Derivation; Action of nitric acid on bismuth with sub- 
sequent recovery by evaporation and crystallization. 

Containers; Bottles; tins; drums; multiwall paper sacks. 

Hazard; Oxidizing material; fire risk near organic 
materials. 

Uses; Preparation of other bismuth salts; bismuth 
luster on tin; luminous paints and enamels; medi- 
cine. 

Shipping regulations; (Rail) Nitrates, n.o.s.. Yellow 
label. (Air) Nitrates, n.o.s.. Oxidizer label. 

bismuth nitrate, basic. See bismuth subnitrate. 

bismuth oleate. 

Properties; Yellowish-brown, soft, granular mass. 
Soluble in ether; insoluble in water. 

Derivation; A mixture of bismuth trioxide and oleic 
acid. 

Use; Medicine. 

bismuth oxide. See bismuth trioxide; bismuth tetraox- 
ide. 

bismuth oxide, hydrated. See bismuth hydroxide. 

bismuth oxycarbonate. See bismuth subcarbonate. 

bismuth oxychloride (bismuth chloride, basic; bismuth 
subchloride) BiOCl. 

Properties; White, lustrous crystalline powder. Sp. 
gr. 7.717. Soluble in acid; insoluble in water. 

Derivation; By action of water on bismuth chloride; 
interaction of dilute nitric acid solution of bismuth 
nitrate with sodium chloride. 

Containers; Drums. 

Uses; Medicine; cosmetics; pigment. 

bismuth oxyhydrate. See bismuth hydroxide. 

bismuth oxynitrate. See bismuth subnitrate. 

bismuth pentafluoride BiFj. 

Properties; Crystals; sublimes at 55D°C. 

Hazard; Reacts violently with water and petrolatum 
above 50°C. Toxic; strong irritant to eyes and skin. 
Tolerance, 2.5 mg per cubic meter of air. 

Uses; Fluorinating agent. 

bismuth pcntoxide Bi’Oj. An acid anhydride; its salts 
have not been prepared in pure state. Made by o.xi- 
dation of bismuth trioxide, giving a scarlet precipi- 
tate. 


bismuth phenate (bismuth phenolate; bismuth phenyl- 
ate) CtHsO • Bi(OH) 2 . 

Properties; Grayish-white powder; odorless and taste- 
less. Insoluble in water, alcohol and ether. 
Derivation; Interaction of bismuth nitrate and so- 
dium phenolate. 

Grades; Technical, 80% Bi 203 . 

Use; Medicine. 

bismuth phenosulfonate (bismuth sulfocarbolate). 
Properties; Pale, reddish powder. Slightly soluble in 
water. 

Derivation; By the interaction of bismuth hydroxide 
and phenolsulfonic acid. 

Uses; Medicine; antiseptic. 

bismuth phenylate. See bismuth phenate. 

bismuth potassium iodide BiL ■ 4KI. 

Properties; Red crystals. Decomposed by water. Sol- 
uble in potassium iodide solution. 

Use; Medicine. 

bismuth-potassium tartrate. See potassium-bismuth 
tartrate. 

bismuth pyroeallate (basic bismuth pyrogallate) 
C6H3(OH)20BiOH. 

Properties; Yellowish-green amorphous powder; odor- 
less; tasteless. Soluble in dilute acid and alka- 
line solutions; insoluble in water and alcohol. De- 
composed by acids. 

Derivation; Action of pyrogallic acid on bismuth car- 
bonate. 

Grades; Technical, 60% B^Os. 

Use; Medicine. 

bismuth salicylate, basic. See bismuth subsalicylate. 

bismuth stannate Bi 2 (Sn 03)3 • 5 H 2 O. 

Properties; Light colored crystalline powder. Insolu- 
ble in water. Approximate temperature of dehydra- 
tion is 140°C. 

Hazard; Tolerance (as Sn) 2 mg/cu m of air. 

Uses; Component of ceramic capacitors, especially 
useful with barium titanate. 

bismuth subcarbonate (bismuth oxycarbonate; bismuth 
carbonate, basic) (Bi 0 ) 2 C 03 or Bi 203 ■ CO 2 , with 
one-half H 2 O. 

Properties; White, odorless powder; tasteless; insolu- 
ble in water and alcohol; soluble in nitric or hydro- 
chloric acid with effervescence. Sp. gr. 6.86. Stable 
in air, but slowly affected by light. 

Derivation; By adding ammonium carbonate to a so- 
lution of a bismuth salt. 

Grades; Technical; C.P.; U.S.P. (90% Bi^Os min). 

Uses; Bismuth compounds; cosmetics; treatment of 
gastric ulcer; opacifier in x-ray diagnosis; enamel 
fluxes and ceramic glazes. 

bismuth subchloride. See bismuth oxychloride. 

bismuth subgallate (basic bismuth gallate) 
C6H2(OH)3COOBi(OH):. 

Properties; Saffron-yellow powder; odorless and taste- 
less. Soluble in dilute alkalies; insoluble in water, 
alcohol and ether. Stable in air, but affected by light. 
Derivation; Interaction of bismuth nitrate, glacial 
acetic acid, and gallic acid in aqueous solution. 

Use; Medicine (treatment of alimentary canal). 

bismuth subnitrate (basic bismuth nitrate; bismuth o.xy- 
nitrate) 4BiNO,(OH): • BiO(OH). 

Properties; White, heavy, slightly hygroscopic pow- 
der. which shows acid to moistened litmus paper. 
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Soluble in acids; insoluble in water and alcohol. Sp. 
or. 4.928; m.p. decomposes at 260“C. 
ll-rivation; Hydrolysis of bismuth nitrate. Filtering and 
drving. 

Grades: Technical; C.P.; N.F. 

Containers; Multiwall paper bags; 5- to 250-lb drums. 
Hazard; See bismuth nitrate. 

Uses: Sec bismuth subcarbonatc. 

bismuth subsalicylate (basic bismuth salicylate) 
Bi(C,lLO,)iBi:0.. 

Properties: White, bulky crystalline powder; tasteless; 
odorless; soluble in acids and alkalies; insoluble in 
water, alcohol and ether. Stable in air but affected 
bv light. 

Derivation; By treating freshly prepared bismuth hy- 
droxide with salicylic acid. 

Use: Medicine. 

bismuth sulfate Bi2(S04)3. 

Properties; White needles or powder. Contains 68.5% 
(approx.) bismuth. Sp. gr. 5.08; decomposes at 
405°C. Soluble in hydrochloric acid (dilute), nitric 
aevd (dHatc); insoluble in skobol, n'atcr. 

Use: Medicine. 

bismuth sulfide (bismuth trisulfide) Bi^Si. 

Properties: Blackish-brown powder. Soluble in nitric 
acid; insoluble in water. Sp. gr. 7.6-7. 8; m.p., de- 
composes. 

Derivation; (a) By melting bismuth and sulfur together, 
(b) By passing hydrogen sulfide into a solution of a 
bismuth salt, (c) Occurs as the mineral bismuthinite. 
Use- Bismuth compounds. 

bismuth siilfocarbolatc. See bismuth phcnolsulfonate. 

bismuth tannatc (bismuth ditannatc). 

Properties: Light brownish-yellow powder containing 
about 36% bismuth. Insoluble in water and alcohol; 
soluble in mineral acids. 

Derivation; From freshly prepared bismuth hydrox- 
ide and tannin. 

Use: Medicine. 

bismuth tartrate BidCiLLOi,)) ■ bHjO. 

Properties: White powder. Decomposes with loss of 
water at 105°C. Sp, gr. 2.59 at 20°C. Soluble in 
water. 

Use Medicine (treatment of syphilis), often with po- 
tassium or sodium as part of compound. 

bismuth telliiridc (bismuth tritclluride) Bi’Tci. 
Properties: Gray hexagonal platelets, M.p. 573°C; sp. 
gr. 7.642. 

Derivation: Stoichiometric combination of the ele- 
ments. 

Grades: Ingots, single crystals. 

Hazard: Toxic; tolerance, 10 mg per cubic meter of air; 
(if .'elcnium-rloped, 5 mg per cubic meter of air). 

Use: Semiconductors for thermoelectric cooling and 
power generation applications. 

bismuth tetraoxide Bi:04. 

Pfopenies; Heavy, yellowish-brown powder. Soluble 
in acids; insoluble in water. Sp. gr. 5.6; m.p. 305°C. 
Derivation: By further oxidation of bismuth trioxidc. 
Use: Bismuth salts. 

bismuth Irihromide. Sec bismuth bromide, 
bismuth trichloride. See bismuth chloiide. 
bismuth trihjdratc. See bismuth hydroxide, 
bismuth trihydroxidc. See bismuth hydroxide, 
bismuth triirHlidc. Sec bismuth iodide, 
bismuth trinitrate. Sec bismuth nitrate. 


bismuth trioxide (bismuth oxide; bismuth yellow; bis- 
mite). BbOs. , „ , . , • -j 

Properties; Heavy, yellow powder. Soluble in acids; 
insoluble in water. Sp. gr. 8.8; m.p. 820°C3. 
Derivation; Heating bismuth nitrate in air; ignition 
of bismuth hydroxide. 

Uses; Enameling cast iron; ceramic and porcelain 
colors. 

bismuth trisulfide. See bismuth sulfide, 
bismuth trilelluride. See bismuth telluride. 
bismuth yellow. See bismuth trioxide. 
bismuth zirconate BizZrOr. Used in electronics. 
parabis[2-S(S-alpha-naphthyIoxazolyl)]bcnzene 

(NOPON) C32H20O2N2. 

Properties: Crystals; m.p. 2I5-2I7°C. 

Grade: Purified. 

Use; Scintillation counter. 

bis(3-nitrophenyl) disulfide. See nitrophenide. 

bisphcnol A (4,4 -isopropylidenediphenol; 2,2-bis(4- 
hydroxyphenol)propane). (CH3)2C(C6H40H)2. 
Properties: White flakes with a mild phenolic odor. 
B.p. 220°C (4 mm); freezing point I53°C; sp. gr. 
1.195 (25/25°C): flash point 175°F; insoluble in wa- 
ter; soluble in alcohol and dilute alkalies; slightly sol- 
uble in carbon tetrachloride. Combustible. 

Derivation: Condensation reaction of phenol and ace- 
tone catalyzed by HCI at 150°F. 

Containers: 50-lb bags; 400-lb metal drums. 

Hazard: May be toxic by ingestion. 

Uses: Intermediate in manufacture of epoxy, poly- 
carbonate, phenoxy, polysulfone and certain poly- 
ester resins; flame retardants; rubber chemicals. 

I,4-bis-2-(5-phenyloxazoyl)benzene (POPOP). 

(C6H5C3HN0)2C6H4. 

Properties; Light yellow, cottony needles; m.p. 245- 
246°C; fluorescence max. 4200 A; solubilities g/100 g 
at 25°C: water 0.00; 95% ethanol 0.00; toluene 0.12; 
hexane 0,02. Combustible. 

Grade; Purified. 

Containers; Glass bottles. 

Use: Band-shifter in scintillation counting. 

bis(tctrachlorocthyl) disulfide C4H2CI8S2. 

Properties: Liquid; sp. gr. (23.3°C) 1.785; b.p. 185°C 
(3 mm). Soluble in benzene, hexane, ethanol. Com- 
bustible. 

Hazard; May be toxic by ingestion and inhalation. 
Uses: Agricultural chemicals; additives. 

bis(tri-n-butyltin) oxidc(C4H9)3SnOSn(C4H9)3. 
Properties; Slightly yellow liquid; b.p. I80°C (2 mm); 
f.p. less than -45°C; sp. gr. 1.17 (25°C); flash point, 
above 2I2°F (TCC); viscosity 4.8 centistokes at 
25°C; practically insoluble in water; miscible with 
organic solvents. Forms compounds with cellulosic 
and lignin-containing materials not easily decom- 
posed or dissolved in water. Combustible. 

Derivation: Hydrolysis of tributyl tin chloride. 

Hazard: Toxic by ingestion and inhalation. Tolerance 
(as Sn), 0. 1 mg per cubic meter of air. 

Uses: Fungicide and bactericide, especially in under- 
water and antifouling paints (q.v.); pesticide. 

bis(irichlorosiI_vl)clhanc( I, I, Ld.d.d-hexachloro-I.d-disi- 
labutane). CLSiCHjCHjSiCl,. 

Properties: Colorless liquid. B.p. 202.9°C); flash 
point (COC) 190° F. Readily hydrolyzed with libera- 
tion of hydrochloric acid. Combustible. 

Derivation: Reaction of acetylene and trichlorosilane 
m presence of a peroxide catalyst. 
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Grades: Technical. 

Hazard: Corrosive when exposed to moisture. 

Use: Intermediate for silicones. 

bistridecyl phthalate C6H4(COOCi3H27)2. 

Properties: Liquid; sp. gr. 0.9497 (25° C); boiling 
range 280-290°C (4 mm); f.p. -35°C; flash point 
485° F; refractive index 1.483 (25°C). Combustible. 
Use: Primary plasticizer for most PVC resins. 

bithionol [bis(2-hydroxy-3,5-dichlorophenyl) sulfide; 
2,2'-thiobis(4,6-dichlorophenoI)] 
HOCbCsHjSCeHjCbOH. 

Properties: White or grayish-white crystalline pow- 
der, m.p. 187°C. Odorless or with slight aromatic 
or phenolic odor. Insoluble in water; freely soluble 
in acetone, alcohol and in ether; soluble in chloro- 
form and dilute solutions of fixed alkali hydroxides. 
Grade: N.F. 

Containers: 50-, 200-lb drums. 

Hazard: Skin irritant; may not be used in cosmetics 
(FDA). 

iVsSf.' vAfovAji’S’iivV gewmlnisU,’ 

pharmaceuticals. 

4,4'-bi-ortho-tolylene diisocyanate. See 3,3'-dimethyl- 
4,4'-biphenylene diisocyanate. 

bitter almond oil. See oil of bitter almond. 

bittern. The solution of bromides, magnesium, and 
calcium salts that remains after sodium chloride has 
been crystallized by concentration of sea water or 
brines. 

“Bitumastic.”" Trademark for refined coal tar-based 
water-resistant protective coatings including hot- 
applied impermeable enamels and industrial coatings. 

bitumen. A mixture of hydrocarbons occurring both 
in - the native state and as residue from California 
petroleum distillation. Soluble in carbon disulfide. 
Solid to viscous, semisolid liquids. Used in hot-melt 
adhesives, coatings, paints, sealants, roofing and 
road-coating. Bitumens are found in asphalt, min- 
eral waxes and in lower grades of coal. Combustible. 
See also asphalt, gilsonite, glance pitch. 

bituminous coal. See coal. 

biuret (allophanamide; carbamylurea) 
NHjCONHCONHj- HzO. 

Properties: White needles; odorless; m.p. 190°C with 
decomposition; soluble in water and alcohol; very 
slightly soluble in ether. Loses water of crystalliza- 
tion at about 1 10°C. 

Derivation: From urea by heat. 

Methods of purification: Crystallization. 

Use: Analytical chemistry. 

bixin. See annatto. 

Bk Symbol for berkelium. 

“B-K Chlorine-Bearing Powder.”^®-* Trademark. Cal- 
cium hypochlorite powder containing 50% available 
chlorine. 

Use: Dairy bactericide in plants and on farms, res- 
taurants; disinfectant and deodorant. 

“B-Klccr.”-®-* Trademark for a heavj'-duty caustic al- 
kali; contains polyphosphate and wetting agent in 
fused flake form. 

Uses: Machine bottle washing: H.T.S.T. Pasteurizer; 
vacuum pan cleaning. 


“BL-60.”' Trademark for a modified form of sodium 
aluminum phosphate specifically designed for use in 
cakes made with lactylated type shortening. 

Grade: Technical; F.C.C. 

Uses: Leavening agent in prepared cake mixes. 

black. Any of several forms of finely divided carbon, 
either pure or admixed with oils, fats, or waxes. See 
acetylene black, animal black, bone black, carbon 
black, etc. 

black, aniline. See aniline black. 

black antimony. See antimony trisulfide. 

black ash. (I) (papermaking) The product obtained by 
heating black liquor in furnaces. The organic mate- 
rial is reduced to carbon. The alkaline components 
are leached out and used again in papermaking. The 
carbon may be treated to obtain activated carbon, 
(2) Sec barium sulfide. 

blackbody. In radiation physics, an ideal blackbody is 
a theoretical object that absorbs all the radiant en- 
ergy falling upon it and emits it in the form of thermal 
radiation. The power radiated by a unit area of a 
blackbody is given by Planck’s radiation law, and 
the total power radiated is expressed by the Stefan- 
Boltzmann law. 

black, bone. See bone black. 

black cyanide. A mixture containing 45% calcium cy- 
anide, made from calcium cyanamid by heating it 
with salt and carbon. 

Hazard: Highly toxic. 

Shipping regulations: See calcium cyanide. 

black lead. See graphite. 

black liquor. (1) The liquor resulting from cooking 
pulpwood in an alkaline solution in the soda or sul- 
fate (kraft) papermaking process. It is a source of 
lignin and tall oil, and is said to be effective in re- 
moval of mercury from industrial effluents (USDA). 
(2) Iron acetate liquor (black mordant). 

black oil. See residual oil. 

black phosphorus. See phosphorus. 

black plate. Thin sheet steel obtained by rolling and 
usually used for containers. It is not coated with any 
metal but a special lacquer or baked enamel finish is 
usually applied by the manufacturer. 

black, platinum. See platinum black. 

black powder (blasting powder). A low explosive com- 
posed of potassium nitrate, charcoal and sulfur. In 
some cases sodium nitrate is substituted for potas- 
sium nitrate. Typical proportions are 75, 15 and 10%. 
Gunpowder is probably the oldest variety. 

Hazard: Sensitive to heat, and deflagrates rapidly. 
Does not detonate, but is a dangerous fire and ex- 
plosion hazard. 

Uses: Time fuses for blasting and shell; in igniter and 
primer assemblies for propellants; pyrotechnics; 
mining and blasting. 

Shipping regulations: (Rail) Not accepted by rail ex- 
press. Consult regulations. (Air) Not accepted. 

black rouge. See iron oxide, black. 

black sand. A deposit of dark minerals with a high 
specific gravity found in stream beds and on beaches. 
Magnetite and ilmenite are usually present, as also 
monazite and other minerals. 
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blackstrap. See molasses. 

blanc fixe. Precipitated barium sulfate (q.v.). 

“BlancoL’’^®' Trademark for an anionic dispersing 
agent, composed of the sodium salt of a sulfonated 
naphthalene condensate; 90% active. 

Uses; Dispersing agent for pigments, earths, and sol- 
ids in water; peptizing agent in insecticide formula- 
tions; in the paper industry for slime control, pre- 
venting coagulation of pitch, reducing uvo-sidedness, 
to improve sizing, etc.; in the leather industry as a 
bleaching, dispersing, leveling, and neutralizing 
agent. 

“Blancophor.’'5''t Trademark for optical whitening 
agents. 

FFG. A coumarin derivative. Used as whitening agent 
for wool, nylon, acetate rayon and mixed fibers. 

HS Brands. Stilbene derivatives; used on cellulosic 
fibers, cotton and rayon fabrics, paper, and in house- 
hold and industrial detergents. 

“Blandol."-” Trademark for white mineral oil, N.F. 
Uses; Pharmaceutical and cosmetic formulations; 
plasticizers; paper penetrants; foam depressants. 

“Blankit L’’^'*' Trademark for a bleaching and reduc- 
ing agent composed of a stabilized, buffered hydro- 
sulfite product; 67% active. 

Containers: Must be stored in air-tight, dry contain- 
ers protected from heat and moisture. 

Uses; Bleaching agent for wool, jute, linen and hemp; 
textile stripping agent. 

blast-fumacc dust. Dust deposited by or recovered 
from blast-furnace gases. It contains a variable 
amount of potash which renders it valuable. 

blast-fumacc gas. By-product gas from smelting iron 
ore, obtained by the passage of hot air over the 
coke in the blast furnaces. A typical gas will analyze 
12.9% carbon dioxide, 26.3% carbon monoxide, 3.7% 
hydrogen, 57.1% nitrogen. 

Haziird: Dangerous by inhalation. See carbon mon- 
oxide. 

Uses; Heating blast-furnace stoves; boiler- or gas- 
engine fuel. 

blasting agent. See black powder; ammonium nitrate; 
explosive, high, permissible, and low. 

blasting gelatin. (SNG) A type of dynamite containing 
about 7% of nitrocellulose. 

Ha7.ard: High explosive. 

Shipping regulations: (Air) Not accepted. (Rail) Con- 
sult regulations. 

blasting powder. Sec black powder. 

“B-L-E.”--'^ Trademark for high-temperature reac- 
tion product of diphenylamine and acetone. 
Properties; Dark-brown viscous liquid; sp, gr. 1.087; 
soluble in acetone, benzene, and ethylene dichloride; 
insoluble in gasoline and water. Combustible. 

Uses; General-purpose rubber antioxidant. 

blcaeli. To whiten a textile or paper by chemical ac- 
tion; also the agent itself. Bleaching agents include 
hydrogen peroxide (the most common), sodium hy- 
pochlorite, sodium pcro.xide, sodium chlorite, cal- 
ciuin hypochloride, hypochlorous acid, and many or- 
ganic chlorine derivatives. Chlorinated lime is a 
bleaching powder used on an industrial scale; house- 
hold bleaching powders are sodium perborate and 
dichlorodimethylhydantoin. 

Haz.trd; Some bleaching agents are toxic and strong 
oxidinng agents. Sec calcium hypochlorite; lime 
chlorinated. ’ 


bleaching assistant. A material added to bleaching 
baths to secure more rapid and complete penetration 
of the bleach or improved regulation of the bleaching 
action, e.g., compounds of sulfonated oils and sol- 
vents, soluble pine oils, fatty alcohol salts, sodium 
silicate, sodium phosphate, magnesium sulfate, and 
borax. 

bleach liquor. Calcium hypochlorite solution. 

bleed. (1) Of a dye, to run. (2) To release pressure 
gradually, as from a valve. 

“Blendene.”’^ Trademark for a terpene-soap com- 
position. 

Properties; Oily liquid having a pine odor; dispersible 
in water, in toluene, mineral spirits, and mineral oil. 
Soluble (hot) in methyl alcohol, ethyl alcohol, and 
naphtha; partly soluble in cottonseed oil. Sp. gr. 
(25°C) 0.947; titer below 6°C; pH (10% dispersion) 
9.2. Combustible. 

Uses; Manufacture of fluid emulsions, oils, solvents, 
etc., for water paint base, emulsion sprays, furniture 
and automobile polishes. 

“Blendex.”5^5 Trademark for synthetic resinous prod- 
ucts prepared from a variety of copolj’mer combina- 
tions. They are used to modify other polymers to at- 
tain a wide range of properties. 

“Blendtex.”^^* Trademark for a flame-retardant, water- 
resistant nonwoven fabric composed of nylon, rayon, 
and cellulose fibers mechanically compacted into a 
single sheet or layer. Used chiefly for disposable 
hospital sheeting, clothing items, etc. See also non- 
woven fabric. 

blister copper. Copper (96-99% purity) produced by 
the reduction and smelting of copper ores. It has a 
blistered appearance probably caused by gas pockets. 
It is usually further refined electrolytically. 

blister packaging. A type of packaging used widely 
in the food and pharmaceutical industries consisting 
of a hollow cavity of various shapes and capacities 
in which the material is enclosed. Polyester and poly- 
ethylene resins are often used. 

“BLO.”'®'’ Trademark for a solvent, gamma-butyro- 
lactone. 

block polymer. A high polymer whose molecule is 
made up of alternating sections of one chemical 
composition separated by sections of a different 
chemical nature, or by a coupling group of low mo- 
lecular weight. An example might be blocks of poly- 
vinyl chloride interspersed with blocks of polyx'inyl 
acetate. Such polymer combinations are made syn- 
thetically; they depend on the presence of an active 
site on the polymer chain which initiates the neces- 
sary reactions. See also graft polymer; stereoblock 
polymer. 



blot^. A complex, liquid tissue of sp. gr. 1.056 and 
^11 ,'-35-7.45. It is comprised of erythrocytes (red 

cells), leucocytes (white cells), platelets, plasma pro- 
terns and serum. The plasma fraction (55-70%) is 
whole blood from which the red and white cells and 
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the platelets have been removed by centrifuging. 
Hemoglobin (q.v.) is a protein found in the erythro- 
cytes; it contains the essential iron atom, and func- 
tions as the transport agent for oxygen to the heart 
(artery) and of carbon dioxide from the heart (vein). 
Experimental work has been reported on the effec- 
tiveness of fluorocarbon compounds in carrying out 
the essential transport functions of blood, especially 
of the red cells. 

Uses: Plasma is used to restore liquid volume and thus 
osmotic pressure in the body where blood loss has 
been extensive. Animal blood is used as a component 
of adhesive mixtures; in dried or powder form it is a 
component of fertilizers, poultry feeds, and deer 
repellents. 

See also hemoglobin; plasma; platelet. 

bloom. (1) A thin coating of an ingredient of a rubber 
or plastic mixture that migrates to the surface, usu- 
ally within a few hours after curing or setting. Sul- 
fur bloom in vulcanized rubber products is most 
common; it is harmless, but impairs the eye appeal 
of the product. Paraffin wax is often included pur- 
posely; when it migrates to the surface it provides 
an efficient barrier to sunchecking and oxidation. 

(2) A piece of steel made from an ingot. 

(3) An arbitrary scale for rating the strength of 
gelatin gels. When so used the word is capitalized. 

blowing agent. A substance incorporated in a mixture 
for the purpose of producing a foam. One type de- 
composes when heated to processing temperature to 
evolve a gas, usually carbon dioxide, which is sus- 
pended in small globules in the mixture. Typical blow- 
ing agents of this kind are baking powder (bread and 
cake); sodium bicarbonate or ammonium carbonate 
(cellular or sponge rubber); halocarbons and methy- 
lene chloride in urethane, pentane in expanded poly- 
styrene, and hydrazine in various types of foamed 
plastics. Another type is air used at roorn tempera- 
ture as a blowing agent for rubber latex; it is intro- 
duced mechanically by whipping, after which the 
latex is coagulated with acid. Air is also used for this 
purpose in ice cream, whipped cream, and other food 
products, as well as in blown asphalt, and blown 
vegetable oils. See also foam. 

blow molding. A technique originally developed in the 
1950’s for production of hollow thermoplastic prod- 
ucts. It involves placing an extruded tube of the 
thermoplastic in a mold and applying sufficient air 
pressure to the inside of the tube to cause it to take 
on the conformation of the mold. Polyethylene is 
usually used, but a number of other materials are 
adaptable to this method, e.g., cellulosics, nylons, 
polypropylene and polycarbonates. It is an econom- 
ically efficient process and is especially suitable for 
production of toys, bottles and other containers, as 
well as air-conditioning ducts and various industrial 
items. The method is not limited to hollow products; 
for example, housings can be made by blowing a unit 
and sawing it along the parting line to make two 
housings. 

blown asphalt. See asphalt, blown. 

blown oil (oxidized oil; base oil; thickened oil; poly- 
merized oil). Vegetable and animal oils which have 
been heated and agitated by a current of air or oxy- 
gen. They arc partially oxidized, deodorized and 
polymerized by the treatment, and are increased in 


density, viscosity and drying power. Common blown 
oils are castor, linseed, rape, whale, and fish oils. 
Uses: Paints, varnishes, lubricants, and plasticizers. 

blue copperas. See copper sulfate. 

blue gas. See water gas. 

blue lead. See lead sulfate, blue basic. 

blueprint. See Turnbull’s Blue. 

blue verdigris. See copper acetate, basic. 

blue vitriol. See copper sulfate. 

blush. Precipitation of water vapor in the form of 
colloidal droplets on the surface of a varnish or lac- 
quer film, caused by lowering of the temperature 
immediately above the coated surface due to solvent 
evaporation. This results in unsightly graying of the 
dried film and can be avoided by use of a less volatile 
solvent. 

“B-Nine.”2‘’® Trademark for succinic acid, 2,2-di- 
methylhydrazide; used as a growth retardant. 

B.O.D. See biochemical oxygen demand. 

boghead coal. A variety of bituminous or subbitumi- 
nous coal resembling cannel coal in appearance and 
behavior during combustion. It is characterized by a 
high percentage of algal remains and volatile mat- 
ter. Upon distillation it gives exceptionally high 
yields of tar and oil (ASTM). 

“Bogol.”*'* Trademark for a crude tall oil (q.v.). 

boiled oil. See linseed oil, boiled. 

boiler scale. A rocklike deposit occurring on boiler 
walls and tubes in which hard water has been heated 
or evaporated. Consists largely of calcium carbonate, 
calcium sulfate or similar materials, depending on 
the mineral content of the water. Boiler scale de- 
creases the rate of heat transfer through the boiler 
and tube walls resulting in increased heating costs 
and shortening of boiler life. Most boiler feed water 
is softened (treated to remove calcium and magne- 
sium ions) before being used. See also water, hard; 
zeolite. 

boiling point. The temperature of a liquid at which its 
vapor pressure is equal to or very slightly greater 
than the atmospheric pressure of the environment. 
For water at sea level it is 212°F (100°C). 

bois de rose oil. See oil bois de rose. 

Boltzmann, Ludwig (1844-1906). Bom in Vienna, 
Boltzmann was interested primarily in physical 
chemistry and thermodynamics. His work has im- 
portance for chemistry because of his development 
of the kinetic theory of gases and the rules governing 
their viscosity and diffusion. His mathematical ex- 
pression of his most important generalizations is 
known as Boltzmann’s Law, still regarded as one of 
the cornerstones of physical science. 

bombardment. Impingement upon an atomic nucleus 
of accelerated particles such as neutrons or deuter- 
ons for the purpose of inducing fission or of creating 
unstable nuclei which will thus become radioactive. 
This operation was first accomplished with positively 
charged particles in the cyclotron in the early I940's, 
and subsequently in nuclear reactors. Neutrons are 
commonly used in reactors because their lack of 
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electrical charge permits easier penetration of the 
target nucleus. See also radioisotopej fission. 

“Bomyl.”^® Trademark for dimethyl 3-hydroxygluta- 
conate dimethyl phosphate (C9H15O1P); used as an 
insecticide in control of flies. 

Properties: Insoluble in water and kerosine. Corro- 
sive to iron, steel, and brass. Stable when stored in 
glass. Nonflammable. 

Grades; Granular, technical, and concentrated. 

BON. Abbreviation for beta-oxynaphthoic acid. See 
3 -hydroxy-2-naphthoic acid. 

“Bonaril.””^ Trademark for a hydrolyxed polyacryl- 
amide for use in foundry sands. 

bond, chemical. An attractive force between atoms 
strong enough to permit the combined aggregate to 
function as a unit. A more exact definition is not 
possible because attractive forces ranging upward 
from zero to those involving more than 250 kcal per 
mole of bonds are known. A practical lower limit 
may be taken as 2-3 kcal per mole of bonds, the 
work necessary to break about 1.5 X 10 bonds by 
separating their component atoms to infinite dis- 
tance. 

All bonds appear to originate with the electro- 
static charges on electrons and atomic nuclei. Bonds 
result when the net coulombic interactions are suffi- 
ciently attractive. Different principal types of bonds 
recognized include metallic, covalent, ionic, and 
bridge. 

Metallic bonding is the attraction of all the atomic 
nuclei in a crystal for the outer shell electrons which 
are shared in a delocalized manner among all avail- 
able orbitals. Metal atoms characteristically provide 
more orbital vacancies than electrons, for sharing 
with other atoms. 

Covalent bonding results most commonly when 
electrons are shared by two atomic nuclei. Here the 
bonding electrons are relatively localized in the re- 
gion of the two nuclei, although frequently a degree 
of delocalization occurs when the shared electrons 
have a choice of orbitals. The conventional single 
covalent bond involves the sharing of 2 electrons. 
There may also be double bonds with 4 shared elec- 
trons, triple bonds, with 6 shared electrons, and 
bonds of intermediate multiplicity. 

Covalent bonds may range from nonpolar, involv- 
ing electrons evenly shared by the two atoms, to ex- 
tremely polar, where the bonding electrons are very 
unevenly shared. The limit of uneven sharing occurs 
when the bonding electron(s) spends full time with 
one of the atoms. This makes this atom into a nega- 
tive ion and leaves the other atom in the form of a 
positive ion. Ionic bonding is the electrostatic at- 
traction among oppositely charged ions. 

Bridge bonds involve compounds of hydrogen in 
which the hydrogen bears either a positive or nega- 
tive charge. When hydrogen is attached by a polar 
covalent bond to one molecule, it may attract another 
molecule, bridging the two molecules together. If 
the hydrogen is positive, it may attract an electron 
pair of the other molecule. This is called a protonic 
bridge. If the hydrogen is negative, it may attract, 
through a vacant orbital, the nucleus of an atom of 
a second molecule. This called a hydridic bridge. 
Such bridges are at the lower range of bond strength, 
but may be veiy significant in their effect on the 
physical properties of condensed states of those sub- 
bondr possible. (See also hydrogen 

R. T. Sanderson 


“Bonderite.”^^ Trademark for chemical compositions 
for producing a corrosion-inhibiting finish on met- 
als, preparing metal surfaces for the subsequent ap- 
plication of finish coats, conditioning metal surfaces 
to facilitate metal deformation operations. 

“Bonderizing.”3« Trademark for a process for furnish- 
ing a corrosion-resisting base for paint finishes on 
steel, aluminum, zinc, and their alloys and diecast- 
ings. Also used as an aid in deep drawing steel and 
aluminum. 

“Bonderlube.”“ Trademark for soap-like chemical 
composition for treating metal surfaces which have 
been pretreated with phosphatizing coating chemi- 
cals, to form a lubricant layer adapted to cold form- 
ing and to retard the formation of rust. 

“Bondogen.”^’’^’* Trademark for oil soluble sulfonic 
acid of high, molecular weight with a high-boiling 
hydrophilic alcohol and a paraffin oil. 

Properties: Dark mahogany liquid; sp. gr. 0.93; acid 
number 40-42. Combustible. 

Uses: Plasticizer and processing aid for elastomers. 

bone ash. An ash composed principally of tribasic cal- 
cium phosphate, but containing minor amounts of 
magnesium phosphate, calcium carbonate and cal- 
cium fluoride. Noncombustible. 

Derivation; By calcining bones. A synthetic product 
is also available. 

Uses; Cleaning and polishing; ceramics; animal feeds. 
The better grades are used in coating molds for cop- 
per wire, bar, slabs, and other metals. 

bone black (bone char; bone charcoal). Black pigment 
made by carbonizing bones. Carbon content is usu- 
ally about 10%. Nonflammable in bulk; nontoxic. 
Containers: Multiwall paper sacks; fiber drums. 
Hazard: Flammable as suspended dust. 

Uses: Manufacturing activated carbon; decolorizing 
agent and filtering medium; cementation reagent; 
adsorptive medium in gas masks; paint and varnish 
pigment; clarifying shellac; water purification. 

bone china. Ceramic tableware of high quality in 
which a small percentage of bone ash is incorporated. 
Made chiefly in England. 

bone meal. A product made by grinding animal bones. 
Raw meal is made from bones that have not been 
previously steamed; if pressure-steaming has been 
used, the meal is called “steamed.” The fertilizer 
grade contains from 43-55% tricalcium phosphate, 
20-25% phosphoric acid, and 4-5% ammonia. The 
feed grade, according to Bureau of Animal Industry 
specifications, must contain from 65-75% tricalcium 
phosphate and only about 2% ammonia. Much of the 
latter grade is imported. 

Uses; Fertilizer (raw); animal feeds (steamed). 

bone oil (animal oil; Dippel’s oil; hartshorn oil). 
Properties; Dark brown, fixed oil; repulsive odor Sol- 
uble in water. Sp. gr. 0.900-0.980. Combustible. 
Chief constituents: Hydrocarbons, pyridine bases, and 
amines. 

Derivation; Destructive distillation of bones or other 
animal substance. Note distinction from bone tallow 
Grades: Technical. 

Containers; Drums; tank cars. 

ammonium cyanide when heated to 

loU 

Uses: Organic preparations; source of pyrrole; de- 
naturant for alcohol. 

bone phosphate (BPL) Phosphoric acid occurring in 
oones in the form of tribasic calcium phosphate 
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bone seeker. An element or radioisotope that tends to 

I lodge in the bones when introduced into the body. 
Examples are fluorine, calcium, and strontium 90. 

bone fallow (bone fat). Fat obtained from animal 
bones by boiling in water, by treating with steam un- 
der pressure, or by solvent extraction. It is a glyceryl 
ester. 

“Bonine.”^’’ Trademark for meclizine hydrochloride. 

BON maroon. A calcium or manganese precipitated 
compound of 3-hydroxy-2-naphthoic acid and 2- 
naphthylamine-l-sulfonic acid. See BON red. 

BON red. Class name for a group of organic azo pig- 
ments made by coupling 3-hydroxy-2-naphthoic acid 
to various amines and forming the barium, calcium, 
strontium or manganese salts. They have bright 
shades ranging from yellow red to deep maroon; 
good light and heat resistance, non-bleeding in vehi- 
cles and solvents, and good opacity. They are widely 
used in printing inks, paints, enamels, lacquers, rub- 
6er, pi’asfics, waiY paper, fextiihs, iTaor cuverirrgs, 
and crayons. 

I boort (bort). See diamond, industrial. 

BOPOB. See para-bis[2-(5-para-biphenylyloxazolyl)]- 
benzene. 

boracic acid. See boric acid. 

boral. A composite material consisting of boron car- 
bide crystals in aluminum, with a cladding of com- 
mercially pure aluminum. Concentrations of up to 
50% boron carbide can be obtained. 

Uses: Reactor shields; neutron curtains; shutters for 
thermal curtains; safety rods; containers for fission- 
able material. 

See also composite. 

“Boralloy.”^^' Trademark for boron nitride in the 
form of a polycrystalline material produced by a pro- 
prietory vapor deposition process. 

“Boran,”'*’ Trademark for diaminochrysazin used in 
the colorimetric determination of boron. 

borane. One of a series of boron hydrides (compounds 
of boron and hydrogen). The simplest of these, BHj, 
is unstable at atmospheric pressure and becomes di- 
borane (BaHe) (q.v.), a gas at normal pressures. This 
is converted to higher boranes (penta-, deca-, etc.) 
by condensation; this series progresses through a 
number of well-characterized crystalline compounds. 
Hydrides up to B 20 H 26 exist. Most are not very sta- 
ble and readily react with water to yield hydrogen; 
many react violently with air. As a rule, they are 
highly toxic. Their properties have suggested inves- 
tigation for rocket propulsion, but they have not 
proved satisfactory for this purpose. There are also 
a number of organoboranes used as reducing agents 
in electroless nickel-plating of metals and plastics. 
Some of the compounds used are di-and triethylamine 
borane and pyridine borane. See also carborane, di- 
borane, pentaborane, hydride. 

borax (tincal; borax decahydrate) Na 2 B 40 i • IOH 2 O. A 
natural hydrated sodium borate, found in salt lakes 
and alkali soils; also the commercial name for sodium 
borate (q.v.). 

borax, anhydrous (borax, dehydrated; sodium borate, 
anhydrous) Nu^BjOt. 

Properties: White, free-flowing cry'stals; hygroscopic; 


forms partial hydrate in damp air; m.p. 741 °C; sp. 

2.367; slightly soluble in cold water; noncombus- 
tible; low toxicity. 

Grades: Technical (99% Na2B407); standard; fine 
granular form; glass, or fused. 

Containers: 100-lb paper bags; boxcars. 

Uses: Manufacture of glass, enamels, and other ce- 
ramic products; herbicide. 

borax penfahydrate Na 2 B 407 ■ 5 H 2 O. 

Properties: Free-flowing powder; begins to lose water 
of hydration at 122°C; sp. gr. 1.815. Noncombusti- 
ble; low toxicity. 

Grades: Crude; technical (99.5% Na2B407- 5 H 2 O). 
Containers: 100-lb bags; bulk. 

Uses: Weed killer and soil sterilant; fungus control on 
citrus fruits (FDA tolerance 8 ppm of boron residue). 

borazole (borazine) B 3 N 3 H 6 . Inorganic analog of ben- 
zene. 

Properties: Colorless liquid; m.p. -58°C; b.p. 53°C; 
sp. gr. 0.824 at 0°C. Hydrolyzes to evolve boron hy- 
drides. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant to tissue. Dangerous fire risk. 

borazon. A boron nitride (q.v.) formed at very high 
pressures (85,000 atm) and temperatures (1800°C) 
from mixtures of boron and nitrogen, or from ordi- 
nary hexagonal boron nitride in the presence of cat- 
alysts such as lithium, calcium, magnesium, or their 
nitrides. Mohs hardness 10; density 3.48 g/cc. Re- 
acts extremely slowly with water; dissolves in fused 
sodium carbonate. For uses, see under boron nitride. 

Borcher’s metal. A group of alloys of chromium with 
nickel and cobalt, or of chromium and iron with a 
small proportion of molybdenum and/or silver or 
gold. Heat- and corrosion-resistant. 

Uses: Chemical apparatus; crucibles; pyrometer 
tubes; heat treating or annealing pots. 

Bordeaux mixture. A fungicide and insecticide mixture 
made by adding slaked lime to a copper sulfate solu- 
tion. It is either made by the user or bought as a pow- 
der ready for dissolving. Stabilizing agents are some- 
times added to delay settling. Used especially for 
potato bugs and similar garden pests. 

Hazard: Irritant and corrosive by ingestion. 

Borden’s “38.”^5 Trademark for ureaform, a plant 
nutrient containing 38% nitrogen. 

“Borcster.”-'^' Trademark for a series of boric acid 
esters. 

“Bor-guard.”' Trademark for a borax-propylene gly- 
col-butynediol condensate. A corrosion inhibitor 
particularly suited for brake fluids of high boiling 
point; also for antifreeze and hydraulic fluids. 

boric acid (boracic acid; orthoboric acid) H3BO3. 
Properties: Colorless, odorless scales or white pow- 
der; stable in air. Sp. gr. 1.4347 (I5°C); m.p., inde- 
terminate, since it loses water in stages, through 
metaboric acid, HBO2, pyroboric acid, H2B4O7, and 
to the oxide, B2O3. Soluble in boiling water, alcohol 
and glycerin. Noncombustible. 

Derivation: (a) By adding hydrochloric acid or sulfuric 
acid to a solution of borax and c^'stallizing; (b) From 
weak borax brines, by e.xtraction with a kcrosine 
solution of a chelating agent such as 2-cth\i-l,3- 
he,xanediol, or other polyols. Borates are stripped 
from the chelate by sulfuric acid. 
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Method of purification: Recrystallization. 

Hazard: Toxic by ingestion. Use only in weak solu- 
tion. Irrirant to skin in dry form. 

Grades: Technical, 99.9%; C.P.; U.S.P. 

Uses: Heat-resistant glass (borosilicate glass); glass 
fibers; porcelain enamels; boron chemicals; metal- 
lurgy (welding flux, brazing copper); fireproofing 
compositions for textile products such as cotton bat- 
ting in mattresses; fungus control on citrus fruits 
(FDA tolerance 8 ppm boron residue); ointment and 
eye wash (water solution only); nickel electroplating 
baths. 


shipping regulations: (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Flammable Solid label. 

boniyl acetate C10H17OOCCH3. 
properties: Colorless liquid, solidifying to crystals at 
about 50° F; piny-camphoraceous odor. Soluble in 
3 volumes of 70% alcohol; miscible with 95% alcohol 
and with ether. Sp. gr. 0.980-0.984; refractive index 
1.463-1.465; m.p. 29° C. Combustible. 

Derivation: Interaction of bomeol and acetic anhy- 
dride in the presence of formic acid. 

(irades: Technical; F.C.C. 

Uses: Perfumery; flavoring; nitrocellulose solvent. 


boric acid ester (borate ester). Trimethyl, tn-n-butyl, 
tricyclohexyl, tridodecyl, tri-p-cresyl borates; trihex- 
ylene glycol biborate; compounds which are readily 
hydrolyzed to boric acid and the respective alcohols. 
Properties: Colorless to yellow liquids; b.p. 230- 
350°C. Low toxicity. Combustible. 

Uses: Dehydrating agents; catalysts; sources of boric 
oxide; special solvents; stabilizers; plasticizers or ad- 
hesion additives to latex paints; ingredients of sol- 
dering and brazing fluxes. 

bom wrtW-. bssric. a.d.4. 

boric anhydride. See boric oxide. 

boric oxide (boric anhydride; boron oxide) B2O3. 
Properties: Colorless powder or vitreous crystals; 
slightly bitter to taste. Soluble in alcohol and hot 
water; slightly soluble in cold water. Sp. gr. 1.85; 
m.p. approx, 450°C; b.p. 1500°C. Noncombustible. 
Derivation: By heating boric acid. 

Grades: Glass or fused form; powder, technical or 
high purity 99.99+%. 

Hazard: Toxic. Tolerance, 10 mg per cubic meter of air. 
Uses: Production of boron; heat-resistant glassware; 
fire-resistant additive for paints; electronics; liquid 
encapsulation techniques; herbicide. 

boride. An interstitial compound of boron and another 
metal (transition, alkaline-earth, or rare-earth); such 
compounds are not stoichiometric, the boron atoms 
being linked together in zigzag chains, two-dimen- 
sional nets, or three-dimensional structures through- 
out the crystal. 

Properties; Highly refractory, with m.p. from 2000 to 
3000°C; Mohs hardness from 8 to 10; thermally and 
electrically conductive; high chemical stability; do 
not react with HCl or HF but are attacked by hot 
alkali hydroxides; color varies from gray (transition- 
metal) to black (alkaline-earth) to blue (rare-earth). 
Derivation: (1) Sintering mixtures of metal powder 
and boron at 2000°C; (2) reduction of mixture of 
the metal oxide and boric oxide with aluminum, sili- 
con, or carbon; (3) fused salt electrolysis; (4) vapor- 
phase deposition. 

Uses: High-temperature service as rocket nozzles, tur- 
bines, etc. 

borneol (bomyl alcohol; 2-camphanol; 2'hydroxycam- 
phane). CioHuOH. 

Properties; White, translucent lumps; sharp, camphor- 
jike odor; burning taste; soluble in alcohol and ether; 
insoluble in water. Optically active in natural form; 
racemic form made synthetically. Sp. er. 1.011; m.p. 
208'’C; b.p. 212°C. Low toxicity. 

Derivation: Natural form from a species of tree in 
Borneo, Sumatra, etc. Synthesized from camphor by 
hydrogen reduction, or from alpha-pinene. 

Trades: Technical. 

Containers; Cans; boxes. 

Hazard: Fire risk in presence of open flame. 

■ Uses: Perfumery; esters. 


bomyl alcohol. See borneol. 

bomyl formate CioHnOOCH, 
properties; Colorless liquid, having a piny odor, Sp. 
gr. 1,007-1.009. Combustible. 

Crrades; Technical. 

Uses; Perfuming of soaps, disinfectants, and sanitary 
products; flavoring. 

bomyl isovalerale C10H17OOC5H9, A constituent of 
valerian oil. 

properties; Limpid fluid, aromatic, valerian-like odor. 
Soluble in alcohol and ether; insoluble in water. Sp. 
gr. 0.951 at 20°C; b.p. 255-260°C. Combustible. 

Use: Medicine; essential oil intermediate; flavoring. 


boroethane. See diborane. 


boron. B Nonmetallic element of atomic number 5; 
Group IHA of the Periodic Table. Atomic weight 
10.81. Valence 3; 2 stable isotopes, 11 (about 81%) 
and 10 (about 19%). See also boron 10. 

Properties: Black, hard solid; brown, amorphous pow- 
der; crystals. Highly reactive. Soluble in concentrated 
nitric acid and sulfuric acid; insoluble in water, alco- 
hol, and ether. High neutron absorption capacity. 
Low toxicity. Amphoteric. A plant micronutrient. 
Sp. gr. 2.45; m.p. 2300°C; Mohs hardness 9.3. 

Sources; Borax; kemite; colemanite; ulexite. 

Derivation; (a) by heating boric oxide with powdered 
magnesium or aluminum; (b) by vapor-phase reduc- 
tion of boron trichloride with hydrogen over hot fila- 
ments (800-2000°C); (c) electrolysis of fused salts. 

Forms: Filament, powder, whiskers, single crystals. 

Grades: Technical (90-92%); 99% pure; high-purity 
crystals. 

Hazard: Dust ignites spontaneously in air; severe fire 
and explosion hazard. Reacts exothermally with met- 
als over 900° C; explodes with hydrogen iodide. 

Uses: Special-purpose alloys; cementation of iron; 
neutron absorber in reactor controls; oxygen scav- 
enger for copper and other metals; fibers and fila- 
ments in composites with metals or ceramics; semi- 
conductors; boron-coated tungsten wires; rocket pro- 
pellant mixtures; high-temperature brazing alloys. 
See also boron alloy; boron fiber. 


boron 10. Nonradioactive isotope of boron of mass 
number 10. 

Properties. Has marked capacity for absorbing slow 
neutrons, emitting a high-energy alpha particle in 
the process. 

Derivation; Constitutes about 19% of natural boron. 

Forms available: Crystalline powder; dry amorphous 
powder; colloidal suspension of dry amorphous pow- 
der in oil; in boron trifluoride-calcium fluoride; in 
potassium borqfluoride; in boron trifluoride ethyl 
etherate; m bone acid. ^ 




— icuiauuil siuciuing (in 

lorm of boral, q.v.); medicine. 


boron alloy A uniformly dispersed mixture of boron 
with another metal or metals. Ferroboron (q.v.) usu- 
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ally contains 15-25% boron; manganese boron usu- 
aUy 60-65% manganese. 

Uses; Degasifying and deoxidizing agents; to harden 
steel (in trace quantities); to increase conductivity of 
copper; turbojet engines. 

loron bromide. See boron tribromide. 

)oron carbide B^C. 

Properties; Hard black crystals; sp. gr. 2.6; Mohs hard- 
ness 9.3; m.p. 2350°C; b.p. 3500°C. Soluble in fused 
alkali; insoluble in water and acids. High capture 
cross-section for thermal neutrons. 

Derivation; Heating boron oxide with carbon in an 
electric furnace. 

Forms; Powder, crystals, rods, fibers, whiskers. 
Hazard; Avoid inhalation of dust or particles. 

Uses; Abrasive powder; abrasion resister and refrac- 
tory; control rods in nuclear reactors; reinforcing 
agent in composites for military aircraft and other 
special applications. See also boral. 

boron chloride. See boron trichloride. 

boron fiber. A vapor-deposited filament made by de 
position of boron on a heated tungsten wire. Fila- 
ment is 0.004 inch in diameter, while the wire is only 
0.0005 inch. Tensile strength 350,000 to 450,000 psi; 
elastic modules 55 million psi; upper temperature 
limit in oxidizing atmosphere 250°C. Used in com- 
posites with epoxy resins for aircraft and space ap- 
plications. They can be woven into fabrics. 

boron fluoride. See boron trifluoride. 

boron fuel. See rocket fuel. 

boron hydride. See borane, diborane, pentaborane. 
boron nitride BN. 

Properties; White powder, particle size about 1 mi- 
cron. M.p. 3000°C (sublimes). Graphite-like hexag- 
onal plate structure. High electrical resistance. Com- 
pressed at a million psi, it becomes hard as diamond. 
Excellent heat-shock resistance; low mechanical 
strength; hygroscopic. Noncombustible. Low toxicity. 
Derivation; Heating a mixture of boric acid and tri- 
calcium phosphate in ammonia atmosphere in an 
electric furnace. See also borazon. 

Forms; Powder; compressed solid; fibers; whiskers. 
Uses; Refractory; furnace insulation; crucibles; rec- 
tifying tubes; dielectric; chemical equipment; self- 
lubricating bushings; molten metal pump parts; tran- 
sistor and rectifier mounting wafers; heatshield for 
plasma; nose-cone windows; heat-resistant fibers sta- 
ble to 1600°F in oxidizing atmosphere for military 
composites; metalworking abrasive; high-temperature 
insulator; high-strength fibers. 

boron nitride, pyrolytic. See “Boralloy.” 
boron oxide. See boric oxide. 

boron phosphate (sometimes called borophosphoric 
acid) BPO4. 

Properties; White, non-hygroscopic crystals; sp. gr. 

1.873. Soluble in water; pH (1% solution) 2.0. 
Containers; 400-lb barrels. 

Use; Special glasses; ceramics; acid cleaner, dehydra- 
tion catalyst. 

boron phosphide BP. A refractory maroon powder; 
noncorrosive; Mohs hardness 9.5. Inert to corrosion. 
Derivation; Direct union of boron and phosphorus at 
about 1000°C in a reducing atmosphere. 


Hazard: Ignites spontaneously at 390°F. Evolves toxic 
fumes in contact with water and acids. 

boron steel.. See ferroboron. 

boron tribromide (boron bromide) BBrs. 

Properties: Colorless, fuming liquid. Decomposed by 
alcohol and by water. Sp. gr. 2.69 at 15°C; b.p. 
90°C; m.p. -46°C. 

Derivation: (high purity). Direct bromination of 
boron, followed by rectification in quartz columns. 
Grades: Technical; high purity. 

Hazard: May explode when heated. Corrosive to tis- 
sue. Fumes are highly toxic. Tolerance, I ppm in air. 
Use: Catalyst in organic syntheses. 

Shipping regulations: (Rail) Corrosive liquid, n.o.s.. 
White label. (Air) Corrosive label. Not acceptable 
on passenger planes. 

boron trichloride (boron chloride) BCI3. 

Properties: Colorless, fuming liquid. Decomposed by 
alcohol and by water. Sp. gr. 1.35 (15°C); b.p. 
12.5°C; m.p. — 107°C. Reacts with hydrogen at 
I200°C. 

Derivation: (a) Heating boric oxide and carbon with 
chlorine; (b) combining boric oxide with phosphorus 
pentachloride. 

Grades: Technical (99%); C.P. (99.5%). 

Containers: Up to 50-lb pressure cylinders; tank cars. 
Hazard; Strong irritant to tissue. Fumes are corro- 
sive and highly toxic. 

Uses: Catalyst in organic syntheses; source of many 
boron compounds; refining of alloys; soldering flux; 
making electrical resistors; extinguishing magne- 
sium fires in heat-treating furnaces. 

Shipping regulations; (Rail) White label. (Air) Corro- 
sive label. Not acceptable on passenger planes. 

boron trifluoride (boron fluoride) BF3. 

Properties; Colorless gas; 2.3 times as dense as air; 
m.p. -126.8°C; b.p. -101 °C; does not support com- 
bustion; soluble in cold water; hydrolyzes in hot wa- 
ter; soluble in concentrated sulfuric acid; decomposes 
in alcohol. Easily forms double compounds such as 
that with ether, known as boron trifluoride etherate, 
or BF3 - ether complex. 

Derivation: From borax and hydrofluoric acid or from 
boric acid and ammonium bifluoride. The complex 
formed is then treated with cold fuming sulfuric acid. 
Grades: Pure (99% min.). 

Containers: Steel cylinders. 

Hazard: Toxic by inhalation; corrosive to skin and 
tissue. Tolerance, 1 ppm in air. 

Uses; Catalyst in organic synthesis; instruments for 
measuring neutron intensity; silver soldering fluxes; 
gas brazing. 

Shipping regulations; (Rail) Green label. (Air) Non- 
flammable gas label. Not acceptable on passenger 
planes. 

boron trifluoridc etherate (BFs-ether complex). 
CH3 CHjO(BF 3)CH2CH3. A relatively stable coor- 
dination complex formed by the combination of di- 
ethyl ether with boron trifluoride, in which the boron 
atom is bonded to the oxygen of the ether. Color- 
less liquid. B.p. 259° F; flash point 147°F (open cup). 
Combustible. 

Hazard: Toxic by inhalation; corrosive to skin and 
tissue. 

Shipping regulations: (Rail, Air) Not listed. Consult 
authorities. 
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boron trifluoride-methanol (BFj-MeOH). A solution of 
boron trifluoridc in methanol; sp. gr. 0.90 (20 y, 
concentration M grams/ 100 cc. Used as an estenfi- 
cation reagent for fats and oils. Combustible. 

Harnrd; Highly toxic; moderate fire risk. 

Shipping regulations; (Rail, Air) Poisonous liquid, 
n.o.s.. Poison label. 


boron trifluoridc monoethylamine (boron fluoride 
monocihylamine; BFj-MEA) BF3-C:H.^NH2. 
Properties”; White to pale tan flakes. Sp. gr. 1.38; 
m.p. 88-90°C. Soluble in furfuryl alcohol, polygly- 
col, acetone. Releases boron trifluoride above 1 10°C. 


Combustible. 

Harard; Highly toxic; moderate fire risk. 

Use; Elevated temperature cure of epoxy resins. 
Shipping regulations; (Rail, Air) Not listed. Consult 
authorities. 


borophosphoric acid. See boron phosphate, 
borosilicate glass. See glass, heat-resistant. 

“Boro-Spray.”"*' Trademark for a crystalline product 
consisting chiefly of sodium pentaborate. Used for 
spray applications to tree fruit and truck crops where 
boron deficiency is indicated. 

borotungstic acid (borowolframic acid) Various for- 
mulas and properties given. 

Grades; Technical. 

Containers; Glass bottles. 

Use; Mincralogic assay. 

"Botran.”*'’ Trademark for an agricultural fungicide, 
2.6-dichloro-4-nitroaniline. 

Hazard; Probably toxic. 


bound natcr. Water molecules that are tightly held by 
various chemical groups in a larger molecule. Car- 
boxyl, hydroxyl and amino groups are usually in- 
volved; hydrogen-bonding is often a factor. Proteins 
tend to bind water in this way, and in meats it will 
remain unfrozen as low as -40°F. 


Boyle's La«. The volume of a sample of gas varies in- 
versely with the pressure, if the temperature remains 
constant. The relation is strictly true only for an 
imaginary perfect or ideal gas, but the law is satis- 
factory for practical calculations c.xcept when pres- 
sures are high, or temperatures are approaching the 
liquefaction point. Van der Waal’s equation is a re- 
finement to take care of the inherent inaccuracy of 
Boyle’s Law. 


“BPIC."'” Trademark for technical grade of tertbu- 
tyl peroxy isopropyl carbonate, a polymerization 
initiator for acrylic, ethylene, styrene and other 
monomers, and a cross-linking agent for silicone and 
ethylene propylene elastomers. 

BPL. (1) Abbreviation for bone phosphate of lime. 
Sec bone pho.sphate 

(2) Abbreviation for bela-propiolactonc. 

ifP.V. Trademark for phenvl-beta-naphthylaminc 
(q.'.). 


'P Pjro No. 5."‘ Trademark for a grade of sodium 
acid pyrophosphate possessing a controlled slow rate 
of reaction. 

l>;riyaiion; Dehydration of sodium phosphate, mono- 
basic. 

Grade; F.C.C. 

IHes. leavening agent in prepared biscuit doughs' 
baemg powder. 


BPR. Imdemark for insecticidal mixture ^ 
taming varying proportions of pvrethrin, piper 
- , hutoMde and rotenone; in liquid or dust base. 


Br Symbol for bromine. 

BRA. Abbreviation for beta-resorcylic acid. 

“Bradosol” Bromide.^^ Trademark for domiphen 
bromide. 

brake fluid. See hydraulic fluid, 
branched chain. See chain, 
bran oil. See furfural. 

brasilin (brazilin; Brazilvyood extract) C16H14O5. The 
crystalline colorizing principle of Brazilwood. 
Properties; White or pale yellow rhombic needles from 
alcohol; turns orange in air or light. Soluble in water, 
alcohol, ether and in alkali hydroxide solution with 
a carmine-red color. Decomposes above 130°C. 

Uses; Dyeing red and purple shades of wood, ink, 
textiles, etc.; acid-base indicator, turning yellow in 
acid and carmine red in alkali; biological stain. 

brass. Copper-zinc alloys of varying composition. 
Low-zinc brasses (20% or less) are resistant to stress- 
corrosion cracking and are easily formed. Red Brass 
(15% zinc) is highly corrosion-resistant. Yellow 
brasses contain from 34 to 37% zinc and have good 
ductility and high strength, and can withstand se- 
vere cold-working. Cartridge brass contains 30-33% 
zinc. Muntz metal (40% zinc) is primarily a hot- 
working alloy, used where cold-forming operations 
are unnecessary. Some brasses also contain low per- 
centages of other elements, e.g., manganese, alumi- 
num, silieon, lead, and tin (admiralty metal, naval 
brass). 

Hazard; Flammable in powder or finely divided form. 
Uses; Condenser tube plates; piping; hose nozzles and 
couplings; marine equipment; jewelry; fine arts; 
stamping dies. 

See also admiralty metal, aluminum brass, naval 
brass, red brass, yellow brass, Muntz metal, cartridge 
brass. For additional information refer to Copper 
and Brass Fabricators Council, 225 Park Ave., New 
York. 

brassidic acid CH3(CH2)7CHCH(CH2),,COOH. {trans- 
13-Docosenoic acid). An isomer of erucic acid. 
Properties; White crystals. M.p. 6I-62°C; b.p. 282°C 
(30 mm); sp. gr. 0.859; refractive index (n 57/D) 
1.448. Insoluble in water; slightly soluble in alcohol; 
soluble in ether. Combustible. 

Derivation; By treating erucic acid with nitrous acid 
(catalyst). 

“Braze Bonding Agent.”*’ Trademark for halogenated 
rubber derivatives and selected modifiers in solvent. 
Properties; Deep red liquid; sp. gr. 1. 01 ± 0.02; total 
solids 20-22%; flash point 93°F. 

Hazard; Flammable; moderate fire risk. 

Uses; Cement to bond natural rubber, SBR or neo- 
prene to steel. 

Brazil wax. See carnauba wax. 

brazing. A method of joining metals that involves the 
use of a filler metal or alloy, at above 800° F. It is an 
irreversible process, as the filler cannot be remelted. 
The filler alloys may be silyer/copper/zinc (1200- 
I600°F) or nickel/boron/silicon/chromium, suit- 
able for superalloys in the range above 2000° F; 
silver-cadmium alloy is also used. The filler forms 
an inlermetallic solution with the metal being joined 
Sec also soldering. 

breeder. A particularly efficient type of nuclear reac- 
tor now undergoing development both in the U.S. 
and abroad, vyhich is able to utilize the tremendous 
energy latent in U-238. This cannot be exploited in 
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conventional nuclear reactors, which are fueled with 
enriched uranium or plutonium, for these eventually 
become depleted and must be replaced. The fuel used 
for the breeder reactor is a mixture of nonfissionable 
U-238 and plutonium-239 sealed in long, thin hex- 
agonal metal tubes, which are in turn contained in 
cans called subassemblies. These constitute the reac- 
tor core. Around it are placed several layers of U-238, 
also in subassemblies. When criticality is reached, the 
neutron flux from the core permeates the entire sys- 
tem, and thus “breeds” fissionable U-239 (plutonium) 
in the surrounding U-238. The amount of fissionable 
material thus made available is about 100 times as 
great as that obtainable with a conventional reactor, 
since all the energy potential of the U-238 can be re- 
leased. Twenty pounds of uranium has the potential 
of delivering about 52 million kilowatt hours of elec- 
tricity; only a small fraction of this would be extract- 
able without breeding. 

The breeder utilizes fast neutrons, which are much 
more efficient than the slow (thermal) neutrons used 
in conventional reactors. Liquid sodium is the coolant 
in breeder reactors, as it has no retarding effect on 
the neutrons; 2.9 neutrons per fission are produced 
in the breeder, compared with only 2.4 in water- 
moderated reactors. It is this excess of neutrons that 
makes it possible for the fast breeder to produce more 
fuel than it consumes. A large-scale demonstration 
breeder is under construction at Oak Ridge, but it will 
be some years before breeders will produce com- 
mercial power in the U.S., though France achieved 
this in 1973. 

breeze. Coke particles less than one-half inch in di- 
ameter. This occurs to the extent of about 100 pounds 
per ton of coal processed. 

“Brellin.”3'>2 Trademark for gibberellic acids as plant 
growth-stimulating compounds. 

“Bretol.”'’^® Trademark for cetyldimethylethyl ammo- 
nium bromide, a quaternary ammonium compound 
used in dental preparations and soldering fluxes. 

“Brevon.”'*^® Trademark for vinyl resin films; used for 
cocoon-type storage coatings. 

brewing. The production of beer, ale, and malt liq- 
uors by a process involving a complex series of en- 
zymatic reactions. The most important of these is 
the conversion of starch to a malt extract (wort), 
which in turn is fermented with yeast. Mashing is the 
preparation of wort from malt and cereals by en- 
zymatic hydrolysis, after which the product is boiled 
with hops, which impart the characteristic taste and 
aroma of beer. The malt extract must contain the 
nutrients required for yeast growth. Mashing in- 
volves a complex interplay of chemical and enzy- 
matic reactions that arc not fully understood. Few 
changes have been made in the basic brewing pro- 
cesses for over a century; increased automatic opera- 
tion and quality control techniques ensure a consis- 
tently good product. See also fermentation, yeast, 
wort. 

Brewster process. A method for the extraction of ace- 
tic acid from the acid distillate of the destructive 
distillation of wood. Isopropyl ether is used as the 
solvent for the acetic acid. See Coahran process. 

“BRH” 2 Rubber Softener.-'’ Trademark for an as- 
phaltic product. 

Properties: Viscous fluid; sp. gr. 1.0 (25/25°C); flash 


point, 400°F; max. evaporation loss of 1% in 5 
hours on heating 50 g at I63°C. Combustible. 

Uses: Friction, adhesive, and electrical tapes because 
of excellent aging and tack characteristics; reclaim- 
ing oil for rubber scrap, especially in pan process. 

brick, refractory. A highly heat-resistant and noncon- 
ductive material used for furnace linings, as in the 
• glass and steel industries, and other applications 
where temperatures above 1600°C are involved. 
Some types are made of quartzite or high-silica clays 
(see firebrick), others of metallic ores such as chro- 
mite, magnesite, and zirconia. See also refractory. 

bridged system. A cyclic organic compound in which 
more than two atoms are common to two rings. In 
the structure illustrated, the carbon atoms that con- 
nect the rings (1 and 4) are called bridgehead atoms. 
The groups of atoms that span the bridgeheads are 
called bridging groups, or bridges (2, 3, 5, 6, and 7). 



brightener. A compound which, when added to a 
nickel plating formulation of the Watts type (nickel 
sulfate and nickel chloride in a 6 to I ratio, plus boric 
acid) will yield a bright, reflective finish. There are 
two types: (1) naphthalene disulfonic acids, diphenyl 
sulfonates, aryl sulfonamides, etc., which give bright 
deposits on polished surfaces; and (2) metal ions hav- 
ing high hydrogen overv'oltage in acid solution (zinc, 
cadmium, selenium, etc., and unsaturated organic 
compounds such as thiourea, acetylene derivatives, 
azo dyes, etc.) which give mirror brightness as a re- 
sult of their “leveling” action. Usually both types are 
used for maximum effectiveness. See also leveling 
(2); optical brightener. 

bright stock. Lubricating oil of high viscosity, ob- 
tained from residues of petroleum distillation by de- 
waxing and treatment with fuller’s earth or similar 
material. Sometimes also applied to viscous petro- 
leum distillates. 

Use; For blending with neutral oils in preparing auto- 
motive engine lubricating oils. 

“Brij.”^'’* Trademark for a series of emulsifiers and 
wetting agents developed for use in emulsions of high 
alkalinity or acidity. They are polyo.xyethylene eth- 
ers of higher aliphatic alcohols. Soluble in water and 
lower alcohols. Insoluble in coal-tar hydrocarbons. 

Brilliant Crocein (Crocein Scarlet MOO) 

C:6H5N:QH4N:CioH40H(S05Na):. 

Properties: Light brown powder; cherry red solution 
in water. C.l. 27290. 

Use; To dye wool and silk red from acid solution, and 
cotton and paper with aid of a mordant; also used 
for red lakes; biological stain. 

“Brilliant Toning Red.”''” Trademark for Permanent 
Red 2B azo pigments derived from betahydroxy- 
naphthoic acid. 
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Uses; Printing inks; paints; enamels; lacquers; rub- 
ber; plastics; wallpaper; textiles; floor coverings; 
crayons; paper coatings. 

Brilliant Toning Red Amine. See 4-amino-2-chloroto- 
luene-5-sulfonic acid. 

brine. Any solution of sodium chloride and water, 
usually containing other salts also. The most indus- 
trially important brines are (1) in subterranean wells, 
as in Michigan; (2) in desert lakes, such as Great Salt, 
Searles, Salton Sea, and Dead Sea; and (3) the ocean. 
These are the sources of many inorganic chemicals 
such as soda ash, sodium sulfate, potassium chloride, 
bromine, chlorine, borax, etc. Concentration range 
from 3 % (ocean) to 20% or more. 

Large areas of sand and shale containing brines 
under high pressure exist along the Gulf Coast; these 
are reported to be an important undeveloped source 
of natural gas and other hydrocarbons suitable for 
fuel or petrochemical feedstocks. 

See also desalination; demineralization. 

Brinell hardness. See hardness. 

bTOawce. The shaUeriug, power of an explosive mea- 
sured by the ratio of the weight of graded sand shat- 
tered when a charge of the test explosive is detonated 
in a standard manner to the weight of sand shattered 
by TNT detonated in the same manner. 

britannia metal. See pewter and white metal 

“Britecarb.”i55 Trademark for carbonized nickel with 
the carbon completely removed from one side. 

“BriteSil.””' Trademark for a series of soluble, clar- 
ified sodium silicates, with controlled NajO and 
SiOr contents and densities. Available in nine grades. 

“BriteSorb."”! Trademark for a synthetic, precipi- 
tated magnesium silicate having the empirical for- 
mula MgO- 2.5Si02 • l.SHjO. A white, finely divided, 
free flowing powder with large surface area; insol- 
uble in water and most organic solvents; pH (10% 
slurry) 9.5. Available in various particle sizes. 

Uses; Purification; clarification; adsorption; catalyst 
base. 

British Anti-Lewisite. See 2,3-dimercaptopropanol. 
British thermal unit. See Btu. 

“Britone Reds.”'‘“ Trademark for resinated type 
lithol reds. See “Graphic Red." 

Brix degree. A measure of the density or concentra- 
tion of sugar solutions. The degrees Brix equals per- 
cent by weight of sucrose in the solution and is re- 
lated empirically to the specific gravity. 

Broenner’s acid. See 2-naphthylamine-6-sulfonic acid. 

“Brom 55.”225 Trademark for dibromodimelhylhy- 
dantoin (q.v.). 

bromacil. Generic name for 5-Bromo-3-sec-butyl-6- 
methyluracil, an herbicide. Substitute for some uses 
of 2,4,5-T, approved by EPA. 

bromal. See tribromoacetaldehyde. 

Bromatj’’*!® Trademark for cetyl trimethyl ammo- 
3 quaternary ammonium compound 
with high germicidal activity. 

green. Tetrabromo-meta-cresolsulfon- 
phthalein, an acid base indicator, showing color 
change from yellow to blue over the range pH 3.8- 
.. 5.4 Yellow ciystals; m.p. 218°C; slightly soluble in 
water, soluble in alcohol. See also indicator. 


byomcresol purple. Dibromo-ortho-cresolsulfon- 
phthalein, an acid base indicator, changes from yel- 
low to purple between pH 5.2-6.8. Yellow crystals; 
m.p. 241°C; insoluble in water, soluble in alcohol. 
See also indicator. 

bfomelin (bromelain). A milk-clotting, protein-digest- 
ing enzyme. It is precipitated from pineapple juice 
with alcohol or ammonium sulfate. 

Use: Biochemical research; meat-tenderizing formu- 
lations; texturizer in baking. 

bromeosin. See eosin. 
bromic acid HBrOr. 

Properties: Colorless or slightly yellow liquid; turns 
yellow on exposure; unstable except in very dilute 
solution; soluble in water. Sp. gr. 3.18; b.p. decom- 
poses at 100°C. 

Derivation; Sulfuric acid is added to a solution of 
barium bromate and the product recovered by sub- 
sequent distillation and absorption in water. 

Hazard: Toxic by ingestion and inh-lation. Strong 
irritant to tissue. 

Uses: Dyes; intermediates; pharmaceuticals, 
brominated camphor. See camphor bromate. 

bromine. Nonmetallic, halogen element of atomic 
number 35, group VlIA of the Periodic Table. Atomic 
weight 79.904. Valences 1, 3, 5 (valence of 7 also re- 
ported). There are two stable isotopes. 

Properties: Dark, reddish-brown liquid; irritating 
fumes. Soluble in common organic solvents; very 
slightly soluble in water. Attacks most metals, in- 
cluding platinum and palladium; aluminum reacts 
vigorously, and potassium explosively. Dry bromine 
does not attack lead, nickel, magnesium, tantalum, 
iron, zinc, and sodium (the latter below 300°C). B.p. 
58.8°C; m.p. -7.3°C; sp. gr. (20/4°) 3.1 1; vapor den- 
sity (air = 1) 3.5; wt. per gal 25.7 lb; specific heat 
0.107 cal/gram; refractive index 1.647; dielectric con- 
stant 3.2. 

Derivation: From sea water and natural brines by oxi- 
dation of bromine salts with chlorine; solar evapo- 
ration (Great Salt Lake); from salt beds at Stass- 
furt; Dead Sea. 

Method of purification: Distillation. 

Grades: Technical; C.P.; 99.8%; 99.95%. 

Containers: Bottles; drums; tank cars; tank trucks. 
Hazard: Highly toxic; severe skin irritant. Tolerance, 
0.1 ppm in air; 0.7 mg per cubic meter of air. Strong 
oxidizing agent; may ignite combustible materials 
on contact. Safety data sheet available from Manu- 
facturing Chemists Assn., Washington, D.C. 

Uses; Manufacture of ethylene dibromide (antiknock 
gasoline); organic synthesis; bleaching; water purifi- 
cation; solvent; intermediate for fumigants (methyl 
bromide); fire-extinguishing fluid; analytical reagent; 
fire-retardant for plastics; dyes; pharmaceuticals; 
photography; shrink-proofing wool. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

bromine azide (bromoazide). BrNj. 

Properties: Crystals or red liquid. M.p. approx, 45°C; 
b.p. explodes! A strong oxidizing agent. 

Hazard; Toxic; explosive when heated or shocked. 
Will Ignite combustible materials on contact. 

Uses; Detonators and other explosive devices 
Shipping regulations: (Rail, Air) Not listed.’ Consult 
authorities. 

bromine-chloride (chlorine-bromide) BrCl. 

mobile liquid. M p 
evolution of chlorine at 
10 C. Soluble in carbon disulfide, ether, water. 
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Hazard: Highly toxic; irritant. A powerful oxidizer; 
reacts vigorously with combustible materials. 

Use: Industrial disinfectant. 

bromine cyanide. See cyanogen bromide. 

bromine iodide. See iodine monobromide. 

bromine pentafluoride BrFs. 

Properties: Colorless liquid; sp. gr. 2.466 (25°C); 
m.p. -61°C; b.p. 40.5°C; vapor pressure (70°F) 7 
psia; oecomposes in water. Reacts with every known 
element except inert gases, nitrogen and oxygen. 
Derivation: By reacting bromine diluted with nitro- 
gen with fluorine in a copper vessel at 200° C. 

Grade: 98% min. 

Containers: Cylinders. 

Hazard: Highly toxic; corrosive to skin and tissue. 
Tolerance, 0. 1 ppm in air. Explodes on contact with 
water. 

Uses: Synthesis; oxidizer in liquid rocket propellants. 
Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

bromine trifluoride BrFj. 

Properties: Colorless liquid; sp. gr. (135°C) 2.49; m.p. 
9°C; b.p. 135°C; vapor pressure (70°F) 0.15 psia; 
decomposed violently by water. 

Derivation: See bromine pentafluoride. 

Grade: 98% min. 

Containers: Cylinders. 

Hazard: Highly toxic; corrosive to skin. Extremely 
reactive and dangerous. Tolerance (as F), 2.5 mg 
per cubic meter of air. 

Use: Fluorinating, agent; electrolytic solvent. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

“Brominex.”'^^ Trademark for a series of technical 
grade brominated oils. Bromine content ranges from 
20 to 45%. 

“Brominol”^ Trademark for a brominated olive oil 
used to adjust specific gravity of citrus oils to pro- 
vide cloud in beverages. 

bromisovalum. See bromoisovaleryl urea. 

N-bromoacetamide (NBA) CHjCONHBr. 

Properties: White powder with bromine odor. M.p. 
105-108°C. Contains about 51 % active bromine; de- 
composes appreciably above 80° F. 

Containers: Glass bottles; polyethylene-lined fiber 
drums. 

Hazard: Emits toxic fumes of bromine on heating. 
Uses: Brominating and oxidizing agent in organic 
synthesis. 

bromoacetic acid CH:BrCOOH. 

Properties: Colorless, deliquescent cr>’stals. Keep from 
air and moisture. Soluble in water, alcohol and ether. 
M.p. 51°C: b.p. 208°C; sp. gr. 1.93. 

Derivation: By heating acetic acid and bromine. 
Hazard: Strong irritant to skin and tissue. 

Uses: Organic synthesis; abscission of citrus fruit in 
harvesting. 

Shipping regulations: (Air) Corrosive label (solid and 
solution). 

bromoacctonc CH:BrCOCH 3 . 

Properties: Colorless liquid when pure; rapidly be- 
comes violet c\’cn in absence of air. Soluble in ace- 
tone. alcohol, benzene, and ether, slightly soluble in 
water. Sp. gr. 1.631 at 0°C; b.p. 136°C (partial de- 


composition); m.p. -54° C; vapor density 4.75; 
vapor tension 9 mm (20° C). 

Derivation: By treating aqueous acetone with bro- 
mine and sodium chlorate at 30-40°C. 

Grades: Technical. 

Containers: Lead-lined cylinders. 

Hazard: Highly toxic by inhalation and skin contact. 
A lachrymating gas; strong irritant. 

Uses: Organic synthesis; tear gas. 

Shipping regulations: (Rail) Poison gas label; not ac- 
cepted by rail express. (Air) Not acceptable. 

bromoacetone cyanohydrin CH 2 BrC(OH)(CN)CH 3 . 

Properties: Colorless liquid. Soluble in alcohol, ether, 
and water. Sp. gr. 1.584 at I3°C; b.p. 94.5°C (5 mm). 

Derivation: Interaction of bromoacetone and hydro- 
cyanic acid at (approximate) 0°C. 

Hazard: May be toxic. 

Use: Organic synthesis. 

5-(2-bromoalIyl)-5-sec-butyIbarbituric acid. See butal- 
lylonal. 

bromoallylene. See allyl bromide. 

bromoauric acid (gold tribromide, acid) 

HAuBrj • 5 H 2 O. 

Properties: Dark, red-brown needle crystals or granu- 
lar masses; odorless; metallic and acid taste. Stable 
in air if pure but deliquescent if chloride is present. 
Soluble in water and alcohol. M.p. 27°C. 

Derivation: By dissolving auric bromide in hydro- 
bromic acid, concentrating and crystallizing. 

para-bromobenzaldehyde BrC6HjCHO. Solid; m.p. 
58°C. Used as a chemical intermediate. 

bromobenzene (phenyl bromide) CeHsBr. 

Properties: Heavy, mobile, colorless liquid. Pungent 
odor. Sp. gr. 1.499 (15°C); wt/gal 12.51 lb; b.p. 
156.6°C; freezing point -30.5°C, flash point 124°F; 
refractive index 1.5625. Miscible with most organic 
solvents; insoluble in water. Autoignition temp. 
105 1°F. Combustible. 

Derivation: Bromination of benzene in presence of 
iron. 

Grades: Technical; pure. 

Hazard: Moderate fire risk. Skin irritant. 

Uses: Solvent; motor fuels; top-cylinder compounds; 
crystallizing solvent; organic synthesis. 

para-bromobenzenesulfonic acid BrC6H4SO}H. 

Properties: Crystallizes in needles. M.p. ■102-103°C; 
b.p. I55°C (25 mm); soluble in hot water and hot 
alcohol. 

para-bromobenzoic acid Q,H4BrCOOH. 

Properties: Colorless or reddish crystals. Soluble in 
alcohol and ether; very slightlv soluble in water. M.p. 
254°C. 

Derivation; From para-bromotoluene by oxidation. 

Use; Organic synthesis; detection of strontium. 

ortho-bromobcnzyl cyanide (ortho-bromophenylaceto- 
nitrilc; 2-bromo-alpha-cyanotoluenc) BrC<H4CH:CN. 

Properties; Colorless liquid; sp. gr. 1.519; m.p. 25.5°C; 
b.p. 242°C (decomposes). Nonflammable. 

Hazard: Strong lachrymator; irritant to tissue. 

Shipping regulations; (Rail) Tear gas label. (Air) 
Poison label. Not acceptable on passenger planes. 

1- bromobutanc. Sec n-butyl bromide. 

2- bromobutanc. Sec sec-butyl bromide. 

5-bromo-3-scc-butyl-6-mcthyIuracil. Sec bromacil. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Uses; Printing inks; paints; enamels; lacquers; rub- 
ber; plastics; wallpaper; textiles; floor coverings; 
crayons; paper coatings. 

Brilliant Toning Red Amine. See 4-amino-2-chloroto- 
luene-5-sulfonic acid. 

brine. Any solution of sodium chloride and water, 
usually containing other salts also. The most indus- 
trially important brines are (1) in subterranean wells, 
as in Michigan; (2) in desert lakes, such as Great Salt, 
Searles, Salton Sea, and Dead Sea; and (3) the ocean. 
These are the sources of many inorganic chemicals 
such as soda ash, sodium sulfate, potassium chloride, 
bromine, chlorine, borax, etc. Concentration range 
from 3% (ocean) to 20% or more. 

Large areas of sand and shale containing brines 
under high pressure exist along the Gulf Coast; these 
are reported to be an important undeveloped source 
of natural gas and other hydrocarbons suitable for 
fuel or petrochemical feedstocks. 

See also desalination; demineralization. 

Brinell hardness. See hardness. 


brisance. The shattering power of an explosive mea- 
sured by the ratio of the weight of graded sand shat- 
tered when a charge of the test explosive is detonated 
in a standard manner to the weight of sand shattered 
by TNT detonated in the same manner. 

britannia metal. See pewter and white metal 

“Brifecarb.”<s5 Trademark for carbonized nickel with 
the carbon completely removed from one side. 

“BriteSil.”55i Trademark for a series of soluble, clar- 
ified sodium silicates, with controlled Na 20 and 
SiOj contents and densities. Available in nine grades. 

“BriteSorb.”“‘ Trademark for a synthetic, precipi- 
tated magnesium silicate having the empirical for- 
mula MgO- 2.5Si02 • l.SHiO. A white, finely divided, 
free flowing powder with large surface area; insol- 
uble in water and most organic solvents; pH (10% 
slurry) 9.5, Available in various particle sizes. 

Uses; Purification; clarification; adsorption; catalyst 
base. •’ 


British Anti-Lewisite. See 2,3-dimercaptopropanol. 
British thermal unit. See Btu. 


“Britone Reds.”''*' Trademark for 
lithol reds. See “Graphic Red.” 


resinated 


Brix degree. A measure of the density or concenti 
tion of sugar solutions. The degrees Brix equals ni 

j "'.^‘.8*’.^, sucrose in the solution and is*^i 
iated empirically to the specific gravity. 

Broenners acid. See 2-naphthylaraine-6-sulfonic acic 

"‘^drtoif(q.w).^”'’^"’^'‘‘ dibromodimethyll 

bromacil Generic name for 5-Bromo-3-sec-butvl 
herbicide. Substitute for some ui 
01 2,4,5-T, approved by EPA. 

bromal. See tribromoacetaldehyde. 

fo"- cetyl trimethyl amn 
ammonium compou 

with high germicidal activity. ^ 

Jetrabromo-meta-cresolsulf< 

chnnt. r ’ indicator, showing co 

s a yellow to blue over the range pH 3 

?-P- 218°C; slightly soluble 
''■ater. soluble m alcohol. See also indicator. 


bromcresol purple. Dibromo-ortho-cresolsulfon- 
phthalein, an acid base indicator, changes from yel- 
low to purple between pH 5.2-6.8. Yellow crystals; 
m.p. 241“C; insoluble in water, soluble in alcohol. 
See also indicator. 

bromelin (bromelain). A milk-clotting, protein-digest- 
ing enzyme. It is precipitated from pineapple juice 
with alcohol or ammonium sulfate. 

Use; Biochemical research; meat-tenderizing formu- 
lations; texturizer in baking. 

bromeosin. See eosin. 
bromic acid HBrOj. 

Properties; Colorless or slightly yellow liquid; turns 
yellow on exposure; unstable except in very dilute 
solution; soluble in water. Sp. gr. 3.18; b.p. decom- 
poses at 100°C. 

Derivation; Sulfuric acid is added to a solution of 
barium bromate and the product recovered by sub- 
sequent distillation and absorption in water. 

Hazard; Toxic by ingestion and inh..Iation, Strong 
irritant to tissue. 

Uses; Dyes; intermediates; pharmaceuticals, 
brominated camphor. See camphor bromate. 

bromine. Nonmetallic, halogen element of atomic 
number 35, group VII A of the Periodic Table. Atomic 
weight 79.904. Valences 1, 3, 5 (valence of 7 also re- 
ported). There are two stable isotopes. 

Properties; Dark, reddish-brown liquid; irritating 
fumes. Soluble in common organic solvents; very 
slightly soluble in water. Attacks most metals, in- 
cluding platinum and palladium; aluminum reacts 
vigorously, and potassium explosively. Dry bromine 
does not attack lead, nickel, magnesium, tantalum, 
iron, zinc, and sodium (the latter below 300°C). B.p. 
58.8°C; m.p. -7.3'=C; sp. gr. (20/4®) 3.11; vapor den- 
sity (air = 1) 3.5; wt. per gal 25,7 lb; specific heat 
0.107 cal/gram; refractive index 1.647; dielectric con- 
stant 3.2. 

Derivation; From sea water and natural brines by oxi- 
dation of bromine salts with chlorine; solar evapo- 
ration (Great Salt Lake); from salt beds at Stass- 
furt; Dead Sea. 

Method of purification; Distillation. 

Grades; Technical; C.P.; 99.8%; 99.95%, 

Containers; Bottles; drums; tank cars; tank trucks. 
Hazard; Highly toxic; severe skin irritant. Tolerance, 
0. 1 ppm in air; 0.7 mg per cubic meter of air. Strong 
oxidizing agent; may ignite combustible materials 
on contact. Safety data sheet available from Manu- 
facturing Chemists Assn., Washington, D.C. 

Uses; Manufacture of ethylene dibromide (antiknock 
gasoline); organic synthesis; bleaching; water purifi- 
cation; solvent; intermediate for fumigants (methyl 
bromide); fire-extinguishing fluid; analytical reagent; 
fire-retardant for plastics; dyes; pharmaceuticals; 
photography; shrink-proofing wool. 

Shipping regulations; (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

bromine azide (bromoazide). BrNj. 

Properties; Crystals or red liquid. M.p. approx. 45°C; 
b.p. explodes! A strong oxidizing agent. 

Hazard; Toxic; explosive when heated or shocked. 

Will ignite combustible materials on contact. 

Uses; Detonators and other explosive devices. 
Shipping regulations; (Rail, Air) Not listed. Consult 
authorities. 

bromine-chloride (chlorine-bromide) BrCl. 

Properties; Reddish-yellow, mobile liquid. M.p. 
-66°C; decomposes with evolution of chlor-’"" 
10°C. Soluble in carbon disulfide, ether, water 
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Hazard: Highly toxic; irritant. A powerful oxidizer; 
reacts vigorously with combustible materials. 

Use: Industrial disinfectant. 

bromine cyanide. See cyanogen bromide. 

bromine iodide. See iodine monobromide. 

bromine pentafluoride BrFs. 

Properties: Colorless liquid; sp. gr. 2.466 (25°C); 
m.p. -61°C; b.p. 40.5°C; vapor pressure (70°F) 7 
psia; decomposes in water. Reacts with every known 
element except inert gases, nitrogen and oxygen. 
Derivation: By reacting bromine diluted with nitro- 
gen with fluorine in a copper vessel at 200° C. 

Grade: 98% min. 

Containers: Cylinders. 

Hazard: Highly toxic; corrosive to skin and tissue. 
Tolerance, 0.1 ppm in air. Explodes on contact with 
water. 

Uses: Synthesis; oxidizer in liquid rocket propellants. 
Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

bromine trifluoride BrFa. 

Properties: Colorless liquid; sp. gr. (135°C) 2.49; m.p. 
9°C; b.p. 135°C; vapor pressure (70°F) 0.15 psia; 
decomposed violently by water. 

Derivation: See bromine pentafluoride. 

Grade: 98% min. 

Containers: Cylinders. 

Hazard: Highly toxic; corrosive to skin. Extremely 
reactive and dangerous. Tolerance (as F), 2.5 mg 
per cubic meter of air. 

Use: Fluorinating, agent; electrolytic solvent. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

“Brominex.”'” Trademark for a series of technical 
grade brominated oils. Bromine content ranges from 
20 to 45%. 

“Brominor^ Trademark for a brominated olive oil 
used to adjust specific gravity of citrus oils to pro- 
vide cloud in beverages. 

bromisovalum. See bromoisovaleryl urea. 

N-bromoacctamide (NBA) CHjCONHBr. 

Properties: White powder with bromine odor. M.p. 
105-1 08° C. Contains about 57% active bromine; de- 
composes appreciably above 80° F. 

Containers: Glass bottles; polyethylene-lined fiber 
drums. 

Hazard: Emits toxic fumes of bromine on heating. 
Uses: Brominating and oxidizing agent in organic 
synthesis. 

bromoacctic acid CH:BrCOOH. 

Properties: Colorless, deliquescent crystals. Keep from 
air and moisture. Soluble in water, alcohol and ether. 
M.p. 51°C; b.p. 208°C; sp. gr. 1.93. 

Derivation: By heating acetic acid and bromine. 
Hazard: Strong irritant to skin and tissue. 

Uses: Organie synthesis; abseission of citrus fruit in 
hai^’csting. 

Shipping regulations: (Air) Corrosive label (solid and 
solution). 

bromoacefone CH.’BrCOCHj. 

Properties: Colorless liquid when pure; rapidly be- 
comes siolct e\-en in absence of air. Soluble in ace- 
tone, alcohol, benzene, and ether; slightly soluble in 
water. Sp. gr. 1.631 at 0°C; b.p. 136°C (partial de- 


composition); m.p. -54° C; vapor density 4.75; 
vapor tension 9 mm (20° C). 

Derivation: By treating aqueous acetone with bro- 
mine and sodium chlorate at 30-40° C. 

Grades: Technical. 

Containers: Lead-lined cylinders. 

Hazard: Highly toxic by inhalation and skin contact. 
A lachrymating gas; strong irritant. 

Uses; Organic synthesis; tear gas. 

Shipping regulations: (Rail) Poison gas label; not ac- 
cepted by rail express. (Air) Not acceptable. 

bromoacetone cyanohydrin CH 2 BrC(OH)(CN)CH 3 . 

Properties: Colorless liquid. Soluble in alcohol, ether, 
and water. Sp. gr. 1.584 at 13°C; b.p. 94.5°C (5 mm). 

Derivation: Interaction of bromoacetone and hydro- 
cyanic acid at (approximate) 0°C. 

Hazard: May be toxic. 

Use; Organic synthesis. 

5-(2-bromoallyI)-5-sec-butylbarbituric acid. See butal- 
lylonal. 

bromoallylene. See allyl bromide. 

bromoauric acid (gold tribromide, acid) 

HAuBr4 • 5 H 2 O. 

Properties; Dark, red-brown needle crystals or granu- 
lar masses; odorless; metallic and acid taste. Stable 
in air if pure but deliquescent if chloride is present. 
Soluble in water and alcohol. M.p. 27°C. 

Derivation: By dissolving auric bromide in hydro- 
bromic acid, concentrating and crystallizing. 

para-bromobenzaldehyde BrC6H4CHO. Solid; m.p. 
58°C. Used as a chemical intermediate. 

bromobenzene (phenyl bromide) CtHsBr. 

Properties: Heavy, mobile, colorless liquid. Pungent 
odor. Sp. gr. 1.499 (15°C); wt/gal 12.51 lb; b.p. 
156.6°C; freezing point -30.5° C, flash point 124°F; 
refractive index 1.5625. Miscible with most organic 
solvents; insoluble in water. Autoignition temp. 
1051°F. Combustible. 

Derivation; Bromination of benzene in presence of 
iron. 

Grades: Technical; pure. 

Hazard; Moderate fire risk. Skin irritant. 

Uses; Solvent; motor fuels; top-cylinder compounds; 
crystallizing solvent; organic synthesis. 

para-bromobenzenesulfonic acid BrC 6 H 4 S 03 H. 

Properties; Crystallizes in needles. M.p. ■102-103°C; 
b.p. 155°C (25 mm); soluble in hot water and hot 
alcohol. 

para-bromobcnzoic acid C 6 H 4 BrCOOH. 

Properties: Colorless or reddish crj'stals. Soluble in 
alcohol and ether; very slightly soluble in water. M.p. 
254°C. 

Derivation: From para-bromotoluene by oxidation. 

Use; Organic synthesis; detection of strontium. 

ortho-bromobenzyl cyanide (ortho-bromophenylaceto- 
nitrile; 2-bromo-alpha-cyanotolucne) BrC<,H4CH:CN. 

Properties; Colorless liquid; sp. gr. 1.519; m.p. 25.5°C; 
b.p. 242°C (decomposes). Nonflammable. 

Haznrd: Strong lachrymator; irritant to tissue. 

Shipping regulations: (Rail) Tear gas label. (Air) 
Poison label. Not acceptable on passenger planes. 

1- bromobutane. See n-butyl bromide. 

2- bromobutane. See sec-butyl bromide. 

5-bromo-3-sec-butyl-6-mefhyluracil. Sec bromacil. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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alpha-bromobutyric acid CH 3 CH 2 CHBrCOOH. 
Properties; Clear, colorless, oily liquid. Soluble m al- 
cohol and ether; sparingly soluble in water. Sp. gr. 
1.54; b.p. 181“C at 250 mm, 214-217°C with decom- 
position; m.p. -4°C. Combustible. 

Derivation; By heatirig bromine and butyric acid. 

Use; Organic synthesis. 

bromocarnallite. An artificial carnallite (q.v.) in which 
chlorine is replaced by bromine. 

3-bromo-l-chloro-5,S-dimethylhydantoin 

BrCl(CH,)2C3N202. ^ ^ , 

Properties; Free-flowing white powder; faint halogen 
odor; m.p. 1 63-1 64° C; soluble in benzene, methylene 
dichloride, chloroform. Active bromine, 33% min; 
active chlorine, 14% min. 

Hazard; May be toxic. See bromine, chlorine. 

Uses; Germicide and fungicide in treatment of water; 
disinfectant; halogenating agent; catalyst of ionic 
type; selective oxidant. 

sym-bromochloroethane {ethylene chlorobromide) 
CHiBrCHiCl. 

Properties; Colorless, volatile liquid. Chloroform-like 
odor; soluble in alcohol and ether; insoluble in wa- 
ter. Sp. gr. 1.70; b.p. 107-108°C; wt/gal 14.9 lb 
(0°C); f.p. -16.6°C. Nonflammable. 

Derivation; By action of bromine and chlorine on 
ethylene gas. 

Hazard; Avoid inhalation of fumes. 

Uses; Solvent, especially for cellulose esters and eth- 
ers; organic synthesis; fumigant for fruits and 
vegetables. 

broniochloTomethane (methylene chlorobromide) 
BrCHzCl. 

Properties; Clear, colorless, volatile liquid with chlo- 
roform-like odor; sp. gr. 1.93 (25°C); b.p. 67°C; 
m.p. -86.5°C; refractive index (n 25/ D) 1.48. Non- 
flammable. Soluble in organic solvents; insoluble in 
water. 

Containers; Drums; tankcars. 

Hazard; Avoid inhalation of fumes. 

Uses; Fire extinguishers; organic synthesis. 

1- bromo-3-chIoropropane (trimethylene chlorobromide) 
BrCH2CH2CH2Cl. 

Properties; Colorless liquid. Freezing point below 
-50°C; b.p. 143-145°C; sp. gr. 1.594 (25/25°C); 
Ib/gal 13.27 (25°C); refractive index 1.484 (n 25/D). 
Insoluble in water. Soluble in methanol and ether. 
Nonflammable. 

Hazard; Avoid inhalation of fumes. 

Uses; Organic synthesis; pharmaceuticals. 

2- bromo-2-chloro-l,l,l-trinuoroelhane. See halothane. 

2-brqmo-alpha-cyanotoluene. See bromobenzyl cy- 
anide. 

bromocyclopentane. See cyclopentyl bromide. 

bromodiethylacetylurea (carbromal) 
C(C2H5)2BrCONHCONH2. 

Properties; White, crystalline powder; odorless; taste- 
less. Soluble in chloroform, ether, alcohol, concen- 
trated mineral acids and alkali hydroxide solutions; 
almost Insoluble in cold water; slightly soluble in 

hot water. M.p. n6-H7°C. 

Use; Medicine. 

1- bromododecane. See lauryl bromide, 
bromoclhanc. See ethyl bromide. 

2- bromoethyl alcohol. See ethylene bromohydrin. 


2-bromoethylamine hydrobromide 
BrCH 2 CH 2 NH 2 • HBr. . 

Uses; Intermediate; suggested as a soldenng flux. 

bromoethyl chlorosulfonate BrCHiCHiOSOzCl. 
Properties; Liquid. B.p. 100-105°C (18 mm). 
Derivation; Interaction of sulfuryl chloride and glycol 
bromohydrin. 

Hazard; Irritant to skin and tissue. 

para-bromofluorobenzene C6H4BrF. 

Properties; Colorless liquid; b.p. 151-152°C; freezing 
point -I7.4°C; sp. gr. (15°C) 1.593; refractive index 
(n 25/ D) 1.5245; insoluble in water. 

Uses; Intermediate; production of para-fluorophenol. 

bromoform (tribromomethane; methyl tribromide) 
CHBrj. 

Properties; Colorless, heavy liquid; odor and taste 
similar to those of chloroform. Soluble in alcohol, 
ether, chloroform, benzene, solvent naphtha, fixed 
and volatile oils; slightly soluble in water. Sp. gr. 
2.887; m.p. 9°C; b.p. 151.2°C; wt/gal 24 lb; boiling 
range 150.3-151. 2°C; freezing point 9°C; surface 
tension 41.53 dynes/cm (20°C); dielectric constant 
4.5 (20°C). Refractive index 1.6005. Nonflammable. 
Derivation; By heating acetone or ethyl alcohol with 
bromine and alkali hydroxide, and recovery by distil- 
lation. (Similar to acetone process for chloroform.) 
Grades; Technical; pharmaceutical; spectrophoto- 
metric. 

Hazard; Toxic by ingestion, inhalation and skin ab- 
sorption. Tolerance, 0.5 ppm in air. 

Uses; Intermediate in organic synthesis; geological 
assaying; solvent for waxes, greases, and oils. 

“Broinofume.”** Trademark for a soil fumigant com- 
position, consisting of ethylene dibromide in volatile 
solvent. 

Use; Control of wireworms and rootknot nematodes. 

1- bromohexane. See n-hexyl bromide. 

2- bromoisovaleryl urea (bromisovalum) 
(CH3)2CHCHBrCONHCONH2. 

Properties; White needles; slightly bitter in taste. Sol- 
uble in hot water, alcohol, and ether. M.p. 147- 
!49°C. 

Use; Medicine. 

bromol (2,4,6-tribromophenol) C 6 H 2 Br 30 H. 

Properties; Soft, white needles; sweet taste; penetrat- 
ing bromine odor. Soluble in alcohol, chloroform, 
ether, and caustic alkaline solutions; almost insolu- 
ble in water. M.p. 96°C, sublimes; sp. gr. 2.55 
(20/20°C); b.p. 244°C. 

Derivation; Action of bromine on phenol. 

Hazard; May be toxic. 

bromomethane. See methyl bromide. 

bromomethylethyl ketone BrCH 2 COC 2 H 5 . 

Properties; Colorless to pale-yellowish liquid. Af- 
fected by light. Soluble in alcohol, benzene, ether; 
insoluble in water. Sp. gr. 1.43; b.p. 145-146°C (de- 
composes). 

Derivation; Interaction of sodium bromide and methyl 
ethyl ketone in the presence of sodium chlorate. 
Hazard; May be irritant to skin and eyes. 

Uses; Organic synthesis. 

alpha-bromonaphthalene CioH 7 Br. 

Properties; Colorless, thick liquid; pungent odor 
.“’•P- b.p. 279°C; refractive in- 

dex 1.6601; soluble in alcohol, ether, and benzene; 
shghtly soluble in water. 

Derivation; Bromination of naphthalene. 

Uses; Organic synthesis; microscopy; refract ometry. 
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1- bromo-2-naphthol BrCioHsOH. Solid; m.p. 121- 
125°C. Used as a dye intermediate. 

2- bromopentane CH 3 CH 2 CH 2 CHBrCH 3 . 

Properties: Colorless to yellow liquid; strong odor. 

Sp. gr. 1.1850 (25/25°C). 

para-bromophenol HO(C 6 H 4 )Br. 

Properties; Crystals; sp. gr. 1.840 (15°C), 1.5875 
(80°C); m.p. 64°C; b.p. 238°C, slightly soluble in 
water; soluble in alcohol, chloroform, ether, and 
glacial acetic acid. Used as a disinfectant. 

bromophenol blue. Tetrabromophenolsulfonphthalein, 
an acid-base indicator, showing color change from 
yellow to purple over the range pH 3.0 to 4.6. 

ortho-bromophenylacetonitrile. See bromobenzyl cya- 
nide. 

2- bromo-4-phenylphenol C 6 H 5 C 6 H 3 BrOH. 

Properties: Light-colored solid with faint characteris- 
tic odor; sp. gr. (25/4°C) 1.536; m.p. 93.6-95. 6°C; 
flash point 207°C; b.p. with decomposition (18 mm) 
195-200° C. Soluble in alkalies, most organic sol- 
vents; insoluble in water. Combustible. 

Hazard: May be toxic by ingestion and inhalation. 
Use: Germicide. 

bromophosgene (carbonyl bromide; carbon oxybro- 
mide) COBrj. 

Properties: Heavy, colorless liquid. Strong odor. Hy- 
drolyzed by water and is decomposed by light and 
heat. Sp. gr. 2.5 (approx.) (15°C); b.p. 64-65° C. 
Derivation: Action of sulfuric acid on carbon tetra- 
bromide. 

Hazard: Highly toxic by ingestion and inhalation. 
Uses: Military poison gas (toxic suffocant); making 
crystal violet-type coloring agents. 

Shipping regulations: (Rail) Poison gas label. Not ac- 
cepted by express. (Air) Not acceptable. 

bromopicrin (nitrobromoform; tribromonitromethane) 
CBnNO:. 

Properties: Prismatic crystals; decomposes with ex- 
plosive violence if heated rapidly. Soluble in alco- 
hol, benzene, and ether; slightly soluble in water. 
Sp. gr. 2.79 at 18°C; b.p. 127°C (118 mm Hg); m.p. 
103°C. 

Derivation: Action of picric acid on an aqueous solu- 
tion of bromine and calcium oxide, followed by dis- 
tillation under reduced pressure. 

Hazard; Highly toxic; powerful irritant. Severe explo- 
sion hazard when heated. 

Uses: Organic synthesis; military' poison gas. 

Shipping regulations: (Rail, Air) Not listed. Consult 
authorities. 

3- bromopropenc. See ailyl bromide. 

alpha-bromopropionic acid (2-bromopropionic acid) 
CH 3 CHBrCOOH. 

Properties: Colorless liquid. Sp. gr. 1.69; m.p. 24.5°C; 
b.p. 203°C, with decomposition; soluble in water, 
alcohol, and ether. Probably low toxicity. 

Derivation: By heating propionic acid wth bromine. 
Method of purification: Distillation. 

3-bromo-l-propyne. See propargyl bromide. 

2-bromopyridine CjHjNBr. 

Properties; Liquid; b.p. 195°C; sp. gr. 1.627 (20°C); 
refractive index 1.5714 (n 20/ D); solubility in 100 g 
water 2.08 (20° C). Probably low toxicity. 

Use: STOthesis of pyridine compounds. 


3- bromopyridine C 5 H 4 NBr. 

Properties: Needles;'’ b.p. 174.4°C; sp. gr. 1.628 
(20/20°C); refractive index 1.5710 (n 20/D). Dif- 
ficulty soluble in water, readily soluble in common 
organic solvents. Probably low toxicity. 

5-bromosalicylhydroxamic acid 
BrC 6 H 3 (OH)CONHOH. Crystals; decomposes at 
232°C. Very sparingly soluble in water; forms a 
water-soluble sodium salt. Used in medicine. 

beta-bromostyrene (bromostyrol) CeHsCHCHBr. 

Properties: Yellowish liquid; strong floral odor. Solu- 
ble in 4 volumes of 90% alcohol. Sp. gr. 1.395-1.424; 
refractive index 1.602-1.608; m.p., min -2°C. 

Use: Perfumery. 

bromosuccinic acid HOOCCHaCHBrCOOH. 

Properties: Colorless crystals; sp. gr. 2.073; m.p. 159- 
161 °C; soluble in water and alcohol; insoluble in 
ether. 

Derivation; By heating bromine and succinic acid. 

Use; Organic synthesis. 

Note: .The above are the properties of the d! form. 
Optically active forms are also known. 

N-bromosuccinimide (NBS) (CH 2 CO) 2 NBr. 

Properties: Fine crystals, white to cream in color; 
melting range 172-178°C (decomposes). Soluble in 
carbon tetrachloride; 44.5% min. active bromine. 

Hazard; Respirators should be used in handling dry 
material, which evolves toxic fumes of bromine. 

Use; For controlled low-energy bromination. 

4- bromofhiophenol BrC6H4SH. 

Properties: White solid; f.p. 73° C; b.p. 239° C; almost 
insoluble in water; soluble in methanol, alkaline so- 
lutions (with which it reacts). 

Hazard; May be toxic by ingestion. 

Use: Intermediate. 

bromothymol blue. Dibromothymolsulfonphthalein, an 
acid-base indicator, showing color change from yel- 
low to blue over the range pH 6.0-7.6. 

alpha-bromotoluene. See benzyl bromide. 

para-bromotoluene (p-tolyl bromide). BrC 6 H 4 CH 3 . 

Properties; Crystals; m.p. 28.5°C; b.p. 184-i85°C; sp. 
gr. 1.3898 (20° C); refractive index 1.5490; flash 
point 185°F. Combustible. Insoluble in water, solu- 
ble in alcohol, ether and benzene. 

Hazard: May be toxic by ingestion. 

Use: Intermediate. 

bromotrichloromethane (trichlorobromomethane) 
CChBr. 

Properties: Colorless heas'y liquid with chloroform- 
like odor. Miscible with many organic liquids; sp. 
gr. 2.0; b.p. 104°C; n 20/ D 1.5051. 

Hazard: Moderately toxic by ingestion and inhalation 
of fumes. 

Use; Organic synthesis. 

bromolrifluoroethjicne (BFE) BrFC:CF:. Gas (mono- 
mer) or liquid (polymer). The latter are usually clear 
oils at room temperature and noncracking solids at 
-65°F. Viscosities and densities vary widely. 

Monomer High purity gas (97%). Shipped in cylin- 
ders. 

Hazard: Flammable (gas or liquid); dangercji f::: 
risk. 

Uses (BFE polymers): Flotation fluids for jr.-rco n* 
accclcrometers used in inertial ruidanee sVjorms 
BFE polymers can also be used Uii CFE polvner. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number st* Conti-rri!- 
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Shipping regulations; (Rail) Compressed gases, n.o.s.. 
Red label. (Air) Flammable Gas label. Not acceptable 
on passenger planes. 


bromotrifluoromethane CBrFj. 

Properties; Colorless gas; noncorrosive, nontoxic, non- 
nammable; f.p. -168°C; b.p. -58°C; density at b.p. 
8.71 grams /liter. 

Derivation; Bromination of fluoroform or perfluoro- 
propane in nonmetallic reactor. 

Uses; Chemical intermediate; refrigerant; metal hard- 
ening; fire extinguishment. 

Shipping regulations; (Air) Nonflammable compressed 
gas label. (Rail) Compressed gases, n.o.s.. Green 
label. 


bromopheniramine maleate ( 2 -[para-bromo-alpha-( 2 - 
dimethylaminoethyl)benxyl]pyridine bimaleate) 
C,6H,9BrN2-C4H404. 

Properties; Crystals. Rather soluble in water; less sol- 
uble in alcohol; m.p. 130-135°C. 

Grade; N.F. 

Use; Medicine. 


“BronisuIphalein.”3‘‘8 Trademark for sodium sulfobro- 
mophthalein (q.v.). 

“Bromural.”® Trademark for bromoisovalerylurea 
(bromisovalum). 

“Bromvegol.”^'’^ Trademark for brominated vegetable 
oils used for weighting soft-drink emulsions. 

bronze. An alloy of copper and tin, usually containing 
from 1 to 10% tin; special types contain from 5 to 10% 
aluminum (aluminum bronze); fractional percentages 
of phosphorus (phosphor bronze) as deoxidizer; or 
low percentages of silicon (silicon bronze). 

Hazard; Powder is flammable. 

Uses; Spark-resistant tools; springs; fourdrinier wire; 
paint; cosmetics (as powder); electrical hardware; 
architecture; fine arts. 

See also brass; phosphor bronze. 

bronze blue. Any of a number of varieties of iron- 
blue pigments (q.v.). 


bronze orange. See red lake C. 
bronzing liquid. 

(1) A solution of pyroxylin in amyl acetate together 
with a bronze powder, usually aluminum bronze. 

(2) Gloss oils and aluminum bronze. 

(3) Spirit varnishes and aluminum bronze. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 

brosylate ester. An ester of para-bromobenzenesul- 
fonic acid. 


Brownian movement. The continuous zigzag motion of 
the particles in a colloidal suspension, visible in an 
optical microscope. The motion is caused by impact 
of the molecules of the liquid upon the colloidal 
particles. Named after the British botanist Robert 
Brown who first noted this phenomenon. 

browning reaction (Maillard reaction). A complicated 
and not completely evaluated sequence of chemical 
changes occurring without the involvement of en- 
zymes during heat exposure of foods containing car- 
bohydrates (usually sugars) and proteins, as well as 
during storage. It is responsible for the surface color 
change of bakery products and meats. It begins with 
an aldol condensation reaction involving the car- 
bonyl groups of the carbohydrates and the amino 
^^ps of the proteins, and ends with formation of 
lurfural, which produces the dark brown coloration. 


Besides color change, the reaction is accompanied 
by alterations in flavor and texture, as well as in 
nutritive value. It was first noted by the French 
chemist Maillard. 

“Brozone.”“3 Trademark for a liquid formulation of 
methyl bromide in solvent; used as soil fumigant to 
control weeds, nematodes and fungi. 

Hazard; See methyl bromide. 

brucine (dimethoxystrychnine) C 23 H 26 O 4 N 2 • 2 H 2 O or 
4 H 2 O. 

Properties; White crystalline alkaloid. Very bitter 
taste; loses water at 100°C; m.p. 178°C. Soluble in 
alcohol, chloroform, and benzene; slightly soluble in 
water, ether, glycerin, and ethyl acetate. Forms 
brucine sulfate, hydrochloride, and nitrate (m.p. 
230°C). Also available as the sulfate. 

Derivation; By extraction and subsequent crystalliza- 
tion from nux vomica or ignatia seeds. 

Hazard; Highly toxic by ingestion and inhalation. 

Use; Medicine; denaturing alcohol; lubricant addi- 
tive; separation of racemic mixtures. 

Shipping regulations; (Rail, Air) Poison label. 

brucite Mg(OH) 2 . I^atural magnesium hydroxide. 
Properties; Color white, gray, greenish; luster pearly 
or waxy. Sp. gr. 2.39; Mohs hardness 2.5. 
Occurrence; Nevada, Washington; Canada. 

Uses; Refractories. 

“Brush-BIitz.”58 Trademark for a highly concentrated 
formulation of 88 % isooctyl ester of 2,4,5-trichloro- 
phenoxyacetic acid; used as a brush killer. 

“Brush-Rhap.”36s Trademark for butyl and 2-ethyl- 
hexyl esters or amine salts of 2,4,5-trichlorophenoxy- 
acetic acid. Available in various concentrations of 
active ingredient and in combination with esters of 
2,4-dichlorophenoxyacetic acid. Used as a herbicide. 

“BRV.”5o Trademark for a heavy, high-boiling coal- 
tar distillate. 

Properties: Dark, coal-tar oil; sp. gr. 1.14-1.18 
(25/25'’C); Engler specific viscosity, 5-10 (50° C); 
distillation, 26% max at 355°C. Combustible. 
Containers: 55-gal steel drums; tank trucks; tank cars. 
Uses: Rubber plasticizer, softener, and reclaiming 
oil; dispersing agent. 

“Brymul.”5i Trademark for an emulsifiable grade of 
cleaner for general use on metals, etc. Contains 
Stoddard-type solvent. 

Hazard: Moderate fire risk. 

“Bryton.”3‘'‘' Trademark for a series of oil-soluble pe- 
troleum sulfonates used as additives to motor oils 
and diesel fuels. 

Uses; Detergent dispersants, rust-inhibiting agents, 
and alkaline carriers. 

“BS.”' Trademark for a series of seven trimethylol- 
propane ester base stocks for custom formulating of 
high-temperature lubricants. Also used as additives 
in lubricating oils and greases. 

B'Stage resin (resitol). A thermosetting phenolformal- 
dehyde type resin which has been thermally reacted 
beyond the A-stage so that the product has only par- 
tial solubility in common solvents (alcohols, ketones), 
and IS not fully fusible even at 150-180°C. The B- 
stage resin has limited commercial use. 

BT (Bacillus thuringiensis). A species of bacteria used 
as a pesticide for agricultural crops. It is of the 
stomach-poison type, and has been approved for 
commercial use. 
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“BTC.”^-® Trademark for a series of cationic quater- 
narj' ammonium chlorides, generally alkyldimethyl- 
benzj'lammonium chloride. 

Uses: Disinfectant; deodorant; germicide; fungicide; 
algaecide; slimicide. 

BTDA. See 3,3',4,4'-benzophenone tetracarboxylic di- 
anhydride. 

Btu (British thermal unit). The quantity of heat re- 
quired to raise the temperature of one pound of 
water one degree Fahrenheit (usually from 39 to 
40°I0- This is the accepted standard for the com- 
parison of heating values of fuels. For example, ^1 
gases range from 100 (low producer gas) to 3200 
(pure butane) Btu per cu ft. The usual standard for 
a city gas is about 500 Btu. 

BTX. Commercial abbrewation for benzene, toluene, 
xylene, the three major aromatic compounds. 

Bu Informal abbreviation for butyl. 

buclizine hydrochloride C 28 H 33 CIN 2 • 2HC1. 1 -para- 

chlorobenzhydryl-4-(para-(tert)-butylbenzyl) pipera- 
zine dihydrochloride. 

Uses: Medicine (antihistamine). 

“Budene.’’265 Trademark for a cis-l,4-polybutadiene 
synthetic dry' rubber manufactured by solution po- 
lymerization utilizing a stereospecific catalyst, this 
elastomer has a relatively high cis content, and is 
protected with a non-staining, non-discoloring an- 
tioxidant. 

“Budium.’’28 Trademark for a polybutadiene finish 
for application to tin plate. 

buffer. A solution containing both a weak acid and its 
conjugate weak base whose pH changes only slightly 
on the addition of acid or alkali. The weak 2 Cid be- 
comes a buffer when alkali is added, and the weak 
base becomes a buffer on addition of acid. This ac- 
tion is explained by the reaction 

A + HjO^B + H3O* 

in which the base B is formed by the loss of a proton 
from the corresponding acid A. The acid may be a 
cation such as NH 4 +, a neutral molecule such as 
CH 3 COOH, or an anion such as H 2 PO 4 -. When ^ 
kali is added, hydrogen ions are removed to to 
water; but, as long as the added alkali is not in exces 
of the buffer acid, many of the hydrogen 10 ns are 
replaced by further ionization of A to maintain 
equilibrium. When acid is added, this reaction is re 
versed as hydrogen ions combine svith B to * 0 ™ ■ 

The pH of a buffer solution may be calculate 
the mass law equation 

Cb 

pH = p/f + log 


in which pIC is the negative logarithm of the ap- 
parent ionization constant of the buffer aci 
concentrations are those of the buffer base 
conjugate acid. 

bufotenine [3-{2-dimethylaminoethyl)-5-mdolol] 

Ci:Hi 6 N 20 . . -tpr- sol- 

Properties: Colorless prisms; insoluble m jj, 

uble in alcohol; slightly soluble in ether, 
dilute acids and alkalies. made 

Deriration: From toads and toadstools, 
synthetically. 


Hazard: A hallucinogenic agent. 

Use: Medicine (experimental). 

See also hallucinogen. 

builder, detergent. A substance that increases the ef- 
fectiveness of a soap or synthetic surfactant by add- 
ing to its detergent power. Builders act as water 
softeners and as sequestering and buffering agents. 
Phosphate-containing compounds were formerly 
used, but their use has been prohibited because of 
their tendencv to eutrophy lakes and rivers. Replac- 
ing phosphates, though less effective, are sodium 
carbonate, sodium silicate and ethy’lenediamine- 
tetraacetic acid. Pilot plant production of a product 
containing trisodium 2-oxy-l, 1,3-propane trirarbo.x- 
vlate has been reported. Nitrilotriacetic acid is an 
effective builder, but its use has been avoided because 
of possible carcinogenicity. 

bunamiodyl C3H2CONHaHl3CH:C(C2H5)COONa 

3(3-Butvri.’lamino-2.4,6-tri-iodophenyt)-2-ethyi so- 
dium acry’late. Used in medicine (radiopaque con- 
trast media, diagnostic aid). 

bunker fuel oil. A hea\y residual oil used as fuel by 
ships, industry, and for large-scale heaung installa- 
tions. Combustible. 

“Bunnatol-G.-’-’-'^ Trademark for a plasticizer for syn- 
thetic and reclaimed rubber. Insoluble in mineral and 
vegetable oils; imparts to rubber a high resistance 
to greases and oik. 

Bunsen. Robert Wilhelm (1811-1899). Born in Ger- 
manv, Bunsen is remembered chieOv for ^is m%^- 
tion'of the laboratory burner named after him. He 
engaged in a wide range of industnal and chemiral 
rTsfarch, including blast-furnace finng, electrolytic 
«Us separation of metals by electnc current, and 
Suction of light metals by electnc decomposition 
of their molten chlorides. He also discovered two 
new elements— nibidium and cesium. 

.,av nitrh A resin obtained from Norway spruce 

®“or^‘?^repS’sdvef fir. Other types, e.g.. that from 
various species of pines, are also offered under this 
name Characterized by e.xtreme tackiness; solub 
rnTcetone and alcohol. Used to some extent in sur- 
geo“s tape and various special adhesive compo- 
sitions. 

ui T,r.;cnn A neutron absorber (or poison), such 
boron, which, when purposely t"CO^°rated in the 
f f,Vl cladding of a nuclear reactor, gradually 
“burns up" (is changed into nonabsorbing matenal) 
nS neutron irradiation. This process compensates 
fnr^the loss of reactivity that occurs as fuel is con- 
^ *4 ,nri fission-product poisons accumulate, and 

Sunt during use. (Atomic Energy Commission). 

burnt lime. See calcium oxide. 

burnt sienna. See iron o.-.ide red. 

burnt umber. See umber. 

“Riirnmin Trademark for sodium hexarnetaphos- 
phare "n'glass plate form for boiler water conditioning. 

-.01 Tr-.Hfrmrk for a granular, alkaline. 
**^nhosVhate-silicate compound used in boiler water 
SnSmng to precipitate calcium and magnesium 
as a loose sludge. 


Superior numbers refer to Manufacturers 


of Trade Mark Products. For page 


number see Contents. 
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“Burundum.”^^^ Trademark for wear- and corrosion- 
resistant high-alumina ceramic bodies used in cylin- 
drical form as grinding media for particle size re- 
duction. 

bushy stunt virus. A 'viral protein present in tomato 
plant infections; pH 4.1; molecular weight 7.600,000, 
See virus. 

“Butacite.”2s Trademark for polyvinyl butyral resin; 
available as soft pliable sheeting, in 750-ft rolls, 10- 
84 in. wide. See polyvinyl acetal resins. 

1,3-butadiene (vinylethylene; erythrene; bivinyl; di- 
vinyl) HzCiCHHCiCHj. 31st in order of high-volume 
chemicals produced in U.S. (1975). 

Properties; Colorless gas with mild aromatic odor; 
easily liquefied; b.p. -4.41°C; sp. gr. 0.6211 (liquid 
at 20°C); f.p. -108.9°C; flash point -105“?; spe- 
cific volume 6.9 cu ft/lb (700° F); autoignition temp. 
804°F; vapor pressure 17.65 psia (0°C). Soluble in 
alcohol and ether; insoluble in water. The material 
polymerizes readily, particularly if oxygen is pres- 
ent, and the commercial material contains an inhibi- 
tor to prevent spontaneous polymerization during 
shipment or storage. 

Derivation: (a) Catalytic dehydrogenation of butenes 
or butane; (b) oxidative dehydrogenation of butenes. 
Methods of purification: Extractive distillation in the 
presence of furfural, absorption in aqueous cuprous 
ammonium acetate, or use of acetonitrile. 

Grades; Technical, 98.0%; C.P. 99.0%; instrument 
99.4%; research 99.8%. 

Containers: Cylinders; pressure tank trucks and tank 
cars; ocean tankers. 

Hazard; Highly flammable gas or liquid; flammable 
limits in air 2-11,5%; may form explosive peroxides 
on exposure to air. Must be kept inhibited during 
storage and in shipment; inhibitors often used are 
di-n-butylamine or phenyl-beta-naphthylamine. Stor- 
age is usually under pressure or in insulated tanks 
below 35° F. Moderately toxic; irritant to eyes. Tol- 
erance, 1000 ppm in air. Safety data sheet available 
from Manufacturing Chemists Assn., Washington, 
D.C. 

Uses; Synthetic elastomers (styrene-butadiene, poly- 
butadiene, neoprene; nitriles); ABS resins; chemical 
intermediate. 

Shipping regulations; (inhibited) (Rail) Red gas label; 
(Air) Flammable Gas label; not acceptable on pas- 
senger planes; (uninhibited) (Rail) Consult authori- 
ties; (Air) Not acceptable. 

butadiene-acrylonitrile copolymer. See nitrile rubber. 

butadiyne. See diacetylene. 

butaldehyde. See butyraldehyde. 

butallylonal (5-(2-bromoallyl)-5-sec-butylbarbituric 
acid) CuHi5BrN203. 

Properties: Fine, white crystals or crystalline powder; 
slightly bitter taste; m.p. 130-134°C; soluble in 
alcohol or ether; slightly soluble in cold water; in- 
soluble in paraffin hydrocarbons. 

Use; Medicine. 

Butamcr.”*"* Trademark for a process for the iso- 
merization of normal butane to isobutane in the pres- 
ence of hydrogen and a solid, noble metal catalyst 
of undisclosed composition. By recycling uncon- 
verted normal butane, ultimate yield of isobutane on 
a volumetric basis exceeds 100%. 

oulanal. See butyraldehyde. 


butane (n-butane) C4H10. 

Properties: Colorless gas; natural-gas odor; extremely 
stable; has no corrosive action on metals; does not 
react with moisture; very soluble in water; soluble in 
alcohol and chloroform; b.p. -0.5°C; f.p. -33°C; 
condensing pressure (approx.) 30 lb at 90°F; sp. gr. 
of liquid at 0°C, 0.599; sp. gr. of vapor at 0°C 
(air = 1) 2.07; critical temperature 153. 2°C; critical 
pressure (absolute) 525 psi; heating value (77°F) 3266 
Btu/cu ft; specific volume (70° F) 6.4 cu ft/lb; flash 
point -76°F; autoignition temp. 761 °F. An asphyx- 
iant gas. 

Derivation: A by-product in petroleum refining or 
natural gasoline manufacture. 

Grades: Research, 99.99 mole %; pure, 99 mole %; 
technical 95 mole %; also available in various mix- 
tures with isobutane, propane, pentanes, etc. 
Containers; Steel cylinders; tank cars; tank trucks; 
ocean tankers. 

Hazard; Highly flammable, dangerous fire and explo- 
sion risk. Explosive limits in air 1.9 to 8.5%. Toler- 
ance, 500 ppm in air. 

Uses: Organic synthesis; raw material for synthetic 
rubber and high-octane liquid fuels; fuel for house- 
hold and for many industrial purposes; manufacture 
of ethylene; solvent; refrigerant; standby and enricher 
gas; propellant in aerosols; pure grades used in cali- 
brating instruments; food additive. 

Shipping regulations: (Rail) Liquefied petroleum gas, 
Red gas label; (Air) Flammable Gas label. Not ac- 
cepted on passenger planes. 

Note; Butane in liquid form may be stored both above 
and below ground. Besides storage in liquefied form 
under its vapor pressure at normal atmospheric tem- 
peratures, refrigerated liquid storage at atmospheric 
pressure may be used. Such systems are closed and 
insulated, and the LP gas vapor is circulated through 
pumps and compressors to serve as the refrigerant 
for the system. Butane may be stored in pits in the 
earth capped by metal domes, and in underground 
chambers. (Compressed Gas Association). The fore- 
going also applies to propane (q.v.). 

butanedial. See succinaldehyde. 

1,4-butanedicarboxyIjc acid. See adipic acid, 
butanedioic anhydride. See succinic anhydride. 

1.3- butanediol. See 1,3-butylene glycol. 

1.4- butanedioI. See 1,4-butylene glycol. 

2.3- butanedioI. See 2,3-butylene glycol. 

butanediolamine. See 2-amino-2-methyl-l, 3-propane- 
diol. 

butanedione. See diacetyl. 

2.3- butanedione oxime thiosemicarbazone 
CHjC(NOH)C(CH 3)N2HCSNH2 . a test reagent for 
manganese in very dilute solutions made from di- 
methylglyoxime and thiosemicarbazide. 

butane dioxime. See dimethylglyoxime. 
butanenitriie. See butyronitrile, 

1-butanethiol (n-butyl mercaptan) C4H9SH. 

Properties; Colorless liquid; sp. gr. 0.8412 (20/4°C); 
refractive index 1.4427 (20/ D); flash point 35° F; b.p. 
97.2-101.7°C; strong, obnoxious odor. Slightly sol- 
uble in water; very soluble in alcohol and ether 
Grades: 95%. 

Hazard; Flammable, dangerous fire risk. Toxic by 
inhalation. Tolerance, 0.5 ppm in air. 

Uses: Intermediate; solvent. 
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Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

2-butanethioI (jec-butyl mercaptan) C2H5CH(SH)CH3. 
Properties: Colorless liquid; obnoxious odor. Boiling 
range 73-89° C; sp. gr. (20/4° C) 0.8288; refractive 
index (20/ D) 1.4363; flash point -10°F. 

Grades: 95%. 

Containers: Cars and drums. 

Hazard: Flammable, dangerous fire risk. Toxic by 
inhalation. Tolerance, 0.5 ppm in air. 

Shipping reflations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

1,2,4-butanetriol HOCH2CHOHCH2CH2OH. 

Properties: Almost colorless, odorless liquid; com- 
pletely miscible in water and ethyl alcohol; hygro- 
scopic. B.p. 312°C (extrap); sp. gr. 1.184; refractive 
index 1.473; flash point 332° F; combustible; non- 
toxic. 

Derivation: Reaction of 2-butyne-l,4-diol with water, 
followed by reduction. 

Grades: Technical; nitration. 

Containers: Drums. 

Uses: Intermediate for alkyd resins and explosives; 
cellulose plasticizer; emulsifier for cosmetics, inks, 
finishes, paper, cork, textiles. 

butanoic acid. See butyric acid. 

1- butanoI. See n-butyl alcohol. 

2- butanol acetate. See sec-butyl acetate. 

2-butanone. See methyl ethyl ketone. 

butanoyl chloride. See butyroyl chloride. 

“Butaprene.”^ Trademark for synthetic rubbers, la- 
texes, and resins comprising copolymers of butadi- 
ene with other monomers except those copolymers 
of butadiene with styrene which are classified as gen- 
eral purpose synthetic rubbers. See “FR-S.” 

“Butaprene PL.”^^ Trademark for a complete series 
of latexes comprising copolymers of butadiene with 
styrene, acrylonitrile, acrylate esters, etc. 

Properties: Air dries; forms continuous films capable 
of carrying high pigment and/or filler loadings. Keep 
from freezing. 

Containers: 55-gal drums; tank trucks; tank cars. 

Uses: Interior and exterior water-based paints; metal 
primers; adhesives; paper coating; grease-resistant 
coatings and saturants. 

“Butaprene SL.”^ Trademark for a series of high 
styrene-butadiene copolymer resins used as reinforc- 
ing agents for rubber. 

Grades: “Butaprene SL,” “Butaprene SL/ AB,” “Buta- 
prene SL-l” covering a range of hardness and dis- 
persibility. All grades are supplied as white, friable, 
resinous crumbs. 

Containers: 50-lb paper bags or suitably sized fiber 
drums. 

Use; For imparting stiffness, strength, and abrasion 
resistf ce to rubber and synthetic rubber compounds, 
especially shoe soles, floor tile and similar com- 
pounds. 

“Butarez” CTL.-’m Trademark for a liquid polybuta- 
diene. 

Butasan.”-'* Trademark for zinc dibutvldithiocarba- 
mate (q.v.). 


“Butazate.’’^-** Trademark for zinc dibutyldithiocarba- 
mate (q.v.). 

“Butazolidin.”-'® Trademark for phenylbutazone (q.v.). 
2-bufenal. See crotonaldehyde. 

butene-1 (ethylethylene; alpha-butylene) 
CH2;CHCH2CH3 . a liquefied petroleum gas. 
Properties: Colorless gas; b.p. -6.3 °C; sp. gr. 0.5951 
(20/4°C); f.p. about -185°C. Specific volume 6.7 cu 
ft/Ib (70° F); flash point -110°F; soluble in most or- 
ganic solvents; insoluble in water. Autoignition tem- 
perature near 700°F. 

Derivation: (a) Gases containing appreciable content 
of butene-1, along svith other butene and butane hy- 
drocarbons, are obtained by fractional distillation of 
refinery gas. (b) Can be produced directly from eth- 
ylene. 

Grades; Techm'cal, 95%; C.P. 99.0%; research 99.4%. 
Containers: Cylinders, tanks. 

Hazard: Highly flammable; flammable limits in air 
L6-9.3% by volume; dangerous fire and explosion 
risk. Asphyxiant gas. 

Uses; Polymer and alkylate gasoline; polybutenes; 
butadiene; intermediate for Cj and C5 aldehydes, al- 
cohols, and other derivatives; production of maleic 
anhydride by catalytic oxidation. 

Shipping regulations: (Rail) Liquefied petroleum gas. 
Red Gas label. (Air) Flammable Gas label. Not ac- 
ceptable on passenger planes. 

cis-butene-2 (dimethylethylene; beta-butylene; also 
called the “high-boiling” butene-2). 

CH3CH:CHCH3. Cis- and trans-butene-2 are geo- 
metric structural isomers. A liquefied petroleum gas. 
Properties: Colorless gas; b.p. 3.7°C; sp. gr. 0.6213 
(20/4°C); freezing point -139°C; specific volume 6.7 
cu ft/lb (70°F); flash point -100°F; soluble in most 
organic solvents. Insoluble in water. Autoignition 
temp. 615°F. 

Derivation; Gases containing appreciable content of 
cis-butene-2, along with other butene and butane hy- 
drocarbons, are obtained by fractional distillation of 
refinery gas. 

Grades; Technical 95%; C.P. 99%; research 99.8%. 
Containers; Cylinders; tanks. 

Hazard; Highly flammable. Flammable limits in air 

1.8- 9. 7% by volume. Dangerous fire and explosion 
risk. Asphyxiant gas. 

Uses: Solvent; cross-linking agent; polymer gasoline; 
butadiene synthesis; synthesis of C4 and C? deriva- 
tives. 

Shipping regulations; Same as butene-1. 

trans-bufene-2 (dimethylethylene; beta-butylene; also 
called the “low-boiling” butene-2) CH3CH:CHCH3. 
Cis- and trans-butene-2 are geometrical structural 
isomers. A liquefied petroleum gas. 

Physical properties; Colorless gas; b.p. 0.88° C; freez- 
ing point -105.8°C; sp. gr. 0.6042 (20/4°C); specific 
volume 6.7 cu ft/lb (70° F); flash point -100° F; sol- 
uble in organic solvents. Insoluble in water. .Auto- 
icnition temp. 615°F. 

Derivation: Gases containing appreciable content of 
trans-butene-2, along with other butene and but.-inc 
hydrocarbons, are obtained by fractional distillation 
of refinerv gas. 

Grades: Technical. 95%; C.P. 99.0%; research 99.9%. 
Hazard: Highly flammable. Flammable limits in air 

1.8- 9% by' volume. Dangerous fire and explosion 
risk. Asphyxiant gas. 
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Uses; Same as for cis-butene-2. 

Shipping regulations: Same as butene-1. 

trans-butenedioic acid. See fumaric acid. 

2-butene-l, 4-dioI HOCHjCH.CHCHjOH. 

Properties: Almost colorless, odorless liquid; very 
soluble in water, ethyl alcohol and acetone, spar- 
ingly soluble in benzene. Technical butenediol is pre- 
dominantly the cis isomer. F.p. range 4.0-7.0°C; 
b.p. range 232-235°C; sp. gr. 1.067-1.074; refractive 
index (n 25/D) 1.476-1.478; flash point 263“F; com- 
bustible. . , . . . 

Derivation: By reduction of 2-butyne-l,4-diol; by high 
pressure synthesis from acetylene and formaldehyde. 
Containers; Lined steel drums. 

Hazard; Primary skin irritant. 

Uses: Intermediate for alkyd resins, plasticizers, nylon, 
pharmaceuticals; cross linking agent for synthetic 
resins; fungieides. 

S-butenenitrile. See allyl cyanide, 
butenoic acid. See crotonic acid. 

3-buten-2-one. See vinyl methyl ketone. 

butethal (5-butyl-5-ethylbarbituric acid) CioHieNiOj. 
Properties; White crystals or powder; odorless; bitter 
taste; m.p. 124-127°C; fairly soluble in alcohol or 
ether; practically insoluble in water. 

Use; Medicine. 

See also barbiturate. 

butetharaine hydrochloride [2-(Isobutylamino)ethyl 
para-aminobenzoate hydrochloride] 
NH2C6H4C00CH2CH2NHCH2CH(CH3)2 • HCl. 
Properties; White, odorless, crystals or crystalline 
power with bitter taste and local anesthetizing effects 
on tongue. M.p. 192-196°C; sparingly soluble in 
water; slightly soluble in alcohol and chloroform; vety 
slightly soluble in benzene; practically insoluble in 
ether. pH (1% solution) about 4.7; stable in air. 
Grade: N.F. 

Use; Medicine. 

“Buton.”^’ Trademark for butadiene-styrene copoly- 
mers for surface coatings and thermosetting plastics. 
Characteristics include chemical resistance, hard- 
ness, flexibilty, adhesion, abrasion resistance, and 
gloss range. Cure temperatures range from 70° to 
1100°F. 

Grades and Uses: 

100 — Basic all-hydrocarbon resin for can coatings, 
metal sheet primers, and chemical intermediates, 

200 — Polar modification for baked metal primers, 
tank, and drum linings. 

300 — Higher polarity gives greater compatibility 
and reactivity for resistant lacquers and lowbake 
coatings. 

A-SOO — High molecular weight resin. Excellent for 
laminating, potting and encapsulation. 

butonatc (CH30)2P{0)CH(CCl3)00CC3H7. Generic 
name for 0,0-dimethyl-2,2,2-trichloro-l-n-butyryl- 
oxyethyl phosphonate. 

Properties: Colorless, somewhat oily liquid with slight 
ester odor; miscible with most organic solvents; 
stable in neutral or acid aqueous solutions; unstable 
in aqueous alkali. Sp. gr. 1.3742; refractive index 

1.4707; wt/gal 11.5 lb) 

Ha^rd; Toxic. Use may be restricted. Cholinesterase 
inhibitor. 

Use; Insecticide. 

C,2H,s 04. n-Butyl 

3,4-dihydro-2,2-dimethyl-4-oxo-l,2H-pyran-6-car- 

boxylate. 


Properties; Yellow to pale reddish-brown liquid with 
aromatic odor. Reasonably stable in air; slowly af- 
fected by light. Insoluble in water; miscible with al- 
cohol, chloroform, ether, glacial acetic acid. Sp. gr. 
1.052-1.060 (25/25°C); refractive index (n 25/D) 
1.4745-1.4755. Distilling range 256-270°C. Low tox- 
icity. . , ,. 

Derivation; Condensation of mesityl oxide and di- 
butyl oxalate in the presence of sodium ethoxide. 
Grade: Technical. 

Use: Insect repellent. 

“Butoxone.”'"'' Trademark for a selective hormone- 
type weedkiller based on 2,4-dichlorophenoxybutyric 
acid (2,4-DB). Available as the isooctyl ester and di- 
methylamine salt. 

2-butoxyethanol. See ethylene glycol monobutyl ether. 

2-(2-butoxyethoxy)ethyl thiocyanate. See beta-butoxy- 
beta-thiocyanodiethyl ether. 

l-butoxyethoxy-2-propanol 

CH3CHOHCH2OC2H4OC4H9. 

Properties: Colorless liquid; sp. gr. 0.9310 (20/20°C); 
b.p. 230.3°C; freezing point -90°C, Soluble in water; 
wt/gal 7.8 lb; flash point 250° F; combustible. 

Uses; Solvent; hydraulic fluid components; anti-stall 
additive for automotive fuels; plasticizer intermediate. 

butoxyethyl laurate. See ethylene glycol monobutyl 
ether laurate. 

butoxyethyl oleate. See ethylene glycol monobutyl 
ether oleate. 

butoxyethyl stearate. See ethylene glycol monobutyl 
ether stearate. 

“Butoxyne.”^^’ Trademark for a series of specialty 
chemicals. 

Properties: Nonionic, ashless, 100% active materials 
differing in alkyl substituent. Effective at high tem- 
peratures and in concentrated electrolyte solutions. 
Stable to acids and alkalies. 

Uses: Emulsifiers for water-in-oil systems; corrosion 
and rust inhibitors, gelling and thickening agents for 
a wide variety of organic liquids. 

para-butqxyphenol HOC6H4OC4H9. 

Properties: White to faint yellow crystalline powder; 
m.p. 61-65°C. Soluble in alcohol, acetone, ether, 
benzene, aqueous alkali; insoluble in water. Com- 
bustible. 

Grades; 93% pure. 

Containers; Fiber drums. 

Use: Synthesis. 

butoxy polypropylene glycol. Generic name for poly- 
propylene glycol monobutyl ether, probably 
CH3CH0H(CH20CHCH3)„ CH2OC4H,. Colorless 
liquid; used as an insect repellent. Low toxicity. 

n-butoxypropanol. 

Properties: Colorless liquid; sp. gr. 0.8801 (20/20°C); 
b.p. 170.2°C; f.p. -80° C (sets to glass); soluble in 
water. Flash point 154°F. Combustible. 

Uses: Solvent for water-based enamels. 

beta-butoxy-beta'-thiocyanodiethyl ether [2-(2-butoxy- 
ethoxy)ethyI thiocyanate] 
CH3(CH2)30CH2CH20CH2CH2SCN. 

Hazard: Moderately toxic. Skin irritant. 

Use: Insecticide. 

butoxytriglycol (triethylene glycol monobutyl ether) 

C4H90(C2H40)3H. 

Properties: Liquid; sp. gr. 1.0021 (20/20°C); b.p. de- 
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composes; f.p. -47.6°C. Completely soluble in water. 
Flash point 290° F. Combustible. Low toxicity. 

Uses: Plasticizer intermediate. 

buttercup yellow. See zinc yellow. 

butter. (I) A colloidal system (emulsion) in which the 
continuous phase is composed of liquid fat from fat 
globules disintegrated by mechanical agitation, and 
the disperse phase is comprised of finely divided wa- 
ter droplets and undamaged fat globules. (2) Out- 
moded term for hygroscopic metaUic chlorides of 
viscous consistency, e.g., butter of zinc, etc. 

butter fat. The oily portions of the milk of mammals. 
Composition is largely glycerides of oleic, stearic, 
and palmitic acids with smaller amounts of the glyc- 
erides of butyric, caproic, caprylic and capric acids. 
Sp. gr. range 0.910-0.914. Cow’s milk contains about 
4% butter fat. See also milk. 

butter yellow. See dimethylaminoazobenzene. 

“Butvar.” Trademark for pol5rvinyl butyral resins. See 
polyvinyl acetal resin. 

Uses: Coatings (metal, textile, wood, etc.); film; adhe- 
sives; sealers; molded materials; insulation and safety 
glass. 

butyl. (1) The group C4H9. (2) butyl rubber. 

n-butyl acetate CH3COOCH2CH2CH2CH3. 

Properties; Colorless liquid; fruity odor. Soluble in 
alcohol, ether, and hydrocarbons; slightly soluble in 
water. Vapor is heavier than air. Sp. gr. 0.8S26 
(20/20°C); b.p. 126.3°C; vapor pressure 8.7 mm Hg 
(20°C; freezing point -75°C; refractive index 1.3951 
(20°C); wt/gal 7.35 lb (20°C); flash point 98°F. 
(TOC). Autoignition temp. 790° F. 

Derivation; Esterification and then distillation, after 
contact of butyl alcohol with acetic acid in the pres- 
ence of a catalyst such as sulfuric acid. 

Containers: 1-gal cans; 5-, 55-gal drums; tank cars. 
Hazard: Flammable; moderate fire risk. Moderately 
toxic; skin irritant. Tolerance, 150 ppm in air. 

Uses; Solvent in nitrocellulose lacquers, leather dress- 
ings, perfumes, flavoring extracts; solvent for nat- 
ural gums and synthetic resins; dehydrating agent. 
Shipping regulations: (Air) Flammable Liquid label. 

sec-butyl acetate CH3COOCH(CH3)(C2H5). ( 2 -buta- 
nol acetate.) 

Properties: Colorless liquid; b.p. 1I2.2°C; sp. gr. 
0.8905 at 0/4° C, 0.870 at 20/4° C; refractive index 
1.389 (20° C); wt/gal 7.21 lb; flash point (open cup) 
88° F. Miscible with alcohol and ether; insoluble in 
water. 

Derivation: Esterification of sec-butyl alcohol. 
Containers: 1 -gal cans; 55 -gal drums; tank cars. 

Hazard; Flammable, moderate fire risk. Moderately 
toxic. Tolerance, 200 ppm in air. 

UsK; Solvent for nitrocellulose lacquers; thinners; 
nail enamels; leather finishes. 

Shipping regulations: (Air) Flammable Liquid label. 

tcrt-butyl acetate CHjCOOC(CH3)2. 

Properties: Colorless liquid, b.p. 96°C; sp. gr. 0.896 
(20° C). Insoluble in water; soluble in alcohol and 
ether. 

Hazard: Flammable, moderate fire risk. Moderately 
toxic. Tolerance, 200 ppm in air. 

Uses; Solvent. 


butyl acetoacetate CH3COCH2COOCH2CH2CH2CH3. 
Properties: Colorless liquid; insoluble in water; solu- 
ble in alcohol and ether. Sp. gr. 0.9694 (20/20°C); 
b.p. 213.9°C; vapor pressure 0.19 mm (20°C); flash 
point 185°F; wt/gal 8.1 lb (20°C). Combustible. 
Grades: Technical. 

Use: Intermediate in synthesis of metal derivatives, 
dyestuffs, pharmaceuticals; flavoring. 

butyl acetoxystearate 

CH3(CH2)5CH(CH3COO)(CH2),oCOOC4H,. 
Properties; See butyl acetyl ricinoleate. 

Derivation; From castor oil, butyl alcohol, and acetic 
anhydride, with hydrogenation. 

Uses; Plasticizer; textile oils; adhesives. 

butyl acetylene. See 1-hexyne. 

butyl acetyl ricinoleate 

CH3(CH2)sCH(CH3C02)CH2(CH)2(CH2)7C02C4H,. 
Properties: Yellow, oily liquid; mild odor; miscible 
with most organic solvents. Sp. gr. 0.940 (20/20°C); 
saponification number 235; f.p., indefinite, becomes 
cloudy at -32°C, solidifies at -65°C; flash point 
230°F (open cup); refractive index 1.4614 (20°C); 
Saybolt viscosity 123 secs at ]00°F; wt/gal 7.8 lb 
(68° F); practically insoluble in water. Combustible. 
Autoignition temp. 725°F. 

Derivation: From castor oil, butyl alcohol and acetic 
anhydride. 

Grades: Technical. 

Containers; 1-gal cans; 5-, 55-gal steel drums; tank 
cars. 

Uses: Plasticizer; emulsifier; lubricant; detergent; pro- 
tective coatings; special cleansing compounds; quick- 
breaking emulsions. 

n-butyl acid phosphate (n-butylphosphoric acid; acid 
butyl phosphate). 

Properties: Water-white liquid; sp. gr. 1.120-1.125 
(25/4°C); refractive index (n 25/D) 1.429; flash 
point (COC) 230° F. Soluble in alcohol, acetone, and 
toluene. Insoluble in water and petroleum naphtha. 
Combustible. 

Containers: Up to 55-ga] drums. 

Hazard: Strong irritant to skin and tissue. 

Uses: Esterification catalyst and polymerizing agent; 
curing catalyst and accelerator in resins and coatings; 
special detergents. 

Shipping regulations: (Air) Corrosive label. 
N-tert-butylacrylamide H2C:CHCONHC(CH3)3. 

Properties: White crystalline solid; m.p. 128-130°C: 
sp. gr. 1.015 (30°C). Soluble in methanol, ethyl al- 
cohol, chloroform, and acetone. Combustible. 

Hazard; Moderately toxic by ingestion and inhala- 
tion. Moderately irritant to skin. 

Uses: Monomer; organic intermediate. 

n-butyl acrylate CH::CHCOOC4H9. 

Properties: Colorless liquid; m.p. -64°C; boiling 
range 145.7-148.0°C (760 mm); polymerizes readily 
on heating; vapor pressure (20°C) 3.2 mm; sp. gr. 
0.9015 (20/20°C); wt/gal 7.5 lb (20°C): flash point 
I20°F (open cup); nearly insoluble in water. Com- 
bustible. 

Derivation: Reaction of acrylic acid or methyl aciy- 
late with butyl alcohol. 

Grades: Technical (inhibited). 

Containers: 1-gal cans; 5-. 55-gal drums; tank cars. 
Hazard: Moderate fire risk; moderately toxic and 
irritant. 
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Uses; Intermediate in organic synthesis; polymers and 
copolymers for solvent coatings, adhesives, paints, 
binders; emulsifier. 

See also acrylic resin. 


tert-butyl acrylate CH 2 ;CHCOOC(CH 3 )j. 

Properties; Liquid; b.p. 120°C; sp. gr. 0.879 (25 C): 
refractive index n 25/D 1.4080; flash point 66 “? 
(TOC). Commercial grade contains 100 ppm hydro- 
quinone monomethyl ether as stabilizer . 

Hazard; Flammable, dangerous fire risk. 

Use; Monomer for acrylic resins. 

Shipping regulations; (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable liquid, n.o.s.. Flam- 
mable Liquid label. 


n-butyl alcohol ( 1 -butanol; butyric alcohol) 
CH,(CH2)2CH20H. 

Properties; Colorless liquid; vinous odor. B.p. 1 17.7°C; 
f.p. -89.0°C; sp. gr. (20/20°C) 0.8109; wt/gal (20°C) 
6.76 lb; refractive index (n 20/ D) 1.3993; flash point 
95°F. Solubility in water (20°C) 7.7 wt %; solubility 
of water in n-butyl alcohol 20.1%. Miscible with al- 
cohol and ether. Autoignition temp. 689°F. 
Derivation; (a) hydrogenation of butyraldehyde, ob- 
tained in the Oxo process; (b) condensation of acet- 
aldehyde to form crotonaldehyde, which is then hy- 
drogenated (aldol condensation). 

Containers; 1-, 5-, 55-gal drums; tank cars; tank trucks. 
Hazard; Toxic on prolonged inhalation; irritant to 
eyes and skin. Tolerance, 100 ppm in air. Flam- 
mable, moderate fire risk. 

Uses; Preparation of esters, especially butyl acetate; 
solvent for resins and coatings; plasticizers; dyeing 
assistant; hydraulic fluids; detergent formulations; 
dehydrating agent (by azeotropic distillation); inter- 
mediate; “butylated” melamine resins; glycol ethers; 
butyl acrylate. 

Shipping regulations; (Air) Flammable Liquid label. 

sec-butyl alcohol (SBA; 2-butanol; methylethylcarbi- 
nol) CHjCHiCHOHCH,. 

Properties; Colorless liquid; strong odor. B.p. 99.5°C; 
f.p. -114.7°C; sp. gr. (20/4°C) 0.808; wt/gal 
(20°C) 66.74 lb; refractive index (n 25/ D) 1.3949; 
flash point (closed cup) 75° F. Autoignition temp. 
763°F. Moderately soluble in water; miscible with 
alcohol and ether. 

Derivation; Absorption of butene, from cracking pe- 
troleum or natural gas, in sulfuric acid with subse- 
quent hydrolysis by steam. 

Grades; Technical. 

Containers; Drums; tank cars; tank trucks. 

Hazard; Toxic on prolonged inhalation; irritant to 
eyes and skin. Flammable, dangerous fire risk. Toler- 
ance, 150 ppm in air. 

Uses; Preparation of methyl ethyl ketone; solvent; 
organic synthesis. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 


tert-butyl alcohol ( 2 -methyl- 2 -propanol; trimethyl car- 
binol) (CHjIsCOH. 

Properties; Colorless liquid or crystals; camphor 
odor. f.p. 25.5°C; b.p. 82.9°C; sp. gr. (liquid, 
26°C) 0.779; refractive index (n 20/ D) 1.3878; flash 
point (closed cup) 52° F. Autoignition temp. 892° F. 
Miscible with water, alcohol and ether. 

Derivation; Absorption of isobutene, from cracking 
petroleum or natural gas, in sulfuric acid with sub- 
sequent hydrolysis by steam. 

Grades; Technical. 

Containers; Drums; tanks. 

Hazard; Irritant to eyes and skin. Flammable, dan- 


gerous fire risk. Tolerance, 100 ppm in air. Toxic on 
prolonged inhalation. 

Uses; Alcohol denaturant; solvent for pharmaceuti- 
cals; dehydration agent; perfumery; chemical inter- 
mediate. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 


n-butyl aldehyde. See butyraldehyde. 


n-butylamine ( 1 -aminobutane) C 4 H 9 NH 2 . 

Properties; Colorless, volatile liquid with amine odor. 
B.p. 77.1°C; f.p. -49.1°C; sp. gr. (20/20°C) 0.7385; 
wt/gal (20°C) 6.2 lb; refractive index (n 20/D) 1.401; 
flash point (open cup) 30° F. Miscible with water, 
alcohol, and ether. 


Upiartinn nf hiitanol 




with ammonia. 

Grades; Technical. 

Containers; Drums; tank cars. ... 

Hazard; Flammable, dangerous fire risk. Skin irri- 
tant. Toxic; tolerance, 5 ppm in air. 

Uses; Intermediate for emulsifying agents, pharma- 
ceuticals, insecticides, rubber chemicals, dyes, tan- 
ning agents. 

Shipping regulations; (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 


sec-butylamine (2-aminobutane) CH 3 CHNH 2 C 2 H 5 . 
Properties; Colorless liquid; sp. gr. (20° C) 0.725; 
boiling range 63-68°C; refractive index (20°C) 
1.395; solidification point -104.5°C; odor, amine; 
flash point 15°F; wt/gal (20°C) 6.0 lb. 

Hazard; Flammable, dangerous fire risk. Moderately 
toxic. 

Shipping regulations; See n-butylamine. 


tert-butylamine (CH 3 )}CNHi. 

Properties; Colorless liquid; b.p. 44-46°C; sp. gr. 
0.700 (15°C); refractive index (n 18/D) 1.3794; flash 
point about 50° F. Miscible with water; soluble in 
common organic solvents. 

Grades; Technical. 

Containers; Drums; tank cars. 

Hazard; Moderately toxic; skin irritant. Flammable, 
dangerous fire risk. 

Uses; Intermediate for rubber accelerators, insecti- 
cides, fungicides, dyestuffs, pharmaceuticals. 

Shipping regulations; See n-butylamine. 

butyl ortho-aminobenzoate. See butyl anthranilate. 


n-butyl para-aminobenzoate H 2 NC 6 H 4 COOC 4 H 9 . 
Properties; White, crystalline powder, odorless, taste- 
less; m.p. 57-59°C; b.p. 174°C (8 mm). Soluble in 
dilute acids, alcohol, chloroform, ether, and fatty 
oils. Almost insoluble in water. 

Grade; N.F. 

Containers; Polyethylene-lined fiber drums. 

Use; Medicine (local anesthetic); treatment of burns; 
ointments; UV absorber in suntan preparations. 

N-n-buty!aminoethanol C4H9NHC2H4OH. 

Properties; Liquid; sp. gr. 0.88-0.99 (20/20°C); distil- 
lation range 192-210°C; wt/gal 7.4 lb; flash point 
1 70° F. Combustible. 


tert-butylaminoethyl methacrylate 
CH2;C(CH3)C00CH2CH2NHC(CH3)3. 

Properties; Liquid; b.p. 100-105°C (12 mm); density 
0.914 g/ml (25°C); 7.61 Ib/gal; refractive index 
1.4440 (25° C); flash point 205°F (COC). Combusti- 
ble. 

Uses; Coatings; textile chemicals; dispersing agent for 
nonaqueous systems; antistatic agent; stabilizer for 
chlorinated polymers; ion exchange resins; emulsify- 
ing agent; cationic precipitating agent. 
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N'-n-bufyl-3-ainino-4-iiiethoxybenzenesuIfonatnide 
CH30C6H3(NH2)S02NHC4H,. Pink powder; m.p. 
96-100°C; insoluble in water. Partially soluble in al- 
cohol and acetone. Used as an intermediate. 

butyl-para-aminophenol. See Gasoline Antioxidant 
No. 5. 

N-n-butylaniline C6H5NHC4H9. 

Properties; Amber liquid. Sp. gr. (20°C) 0.932; 
boiling range 236-242° C; refractive index 1.534 
(20°C); odor aniline; very soluble in alcohol and 
ether; insoluble in water. Flash point 225° F. Com- 
bustible. 

Uses: Organic synthesis; dyes. 

Hazard: Probably toxic. 

butyl anthranilate (butyl ortho-aminobenzoate) 
C4H9OOCC6H4NH2. Used in flavoring. 

2-tert-butylanfhraquinone CigHi602. 

Properties: Yellow powder. M.p. 102-104°C; soluble 
in alcohol and acetone. Combustible; low toxicity. 

Grades; Technical (98%). 

Use; Organic synthesis. 

butylated hydroxyanisole (BHA) 
(CH3)3CC6H30H(0CH3 ). a mixture of 2- and 3- 
/er/-butyl-4-methoxyphenol. 

Properties: White or slightly yellow, waxy solid hav- 
ing a faint characteristic odor; melting range 48- 
63°C. Not naturally water-soluble, but can be made 
so by special treatment. Freely soluble in alcohol and 
propylene glycol. Combustible. 

Grade: F.C.C.; water-soluble. 

Hazard: Moderately toxic by ingestion. Use in foods 
restricted; consult FDA regulations. 

Uses: Antioxidant for fats and oils; food packaging. 

butylated hydroxytoluene. See 2,6-di-tert-butyl-para- 
cresol. 

n-butylbenzene (1-phenylbutane) C6HSC4H9. 

Properties; Colorless liquid; b.p. 183. 2°C; f.p. -87.9°C; 
sp. gr. 0.860 (20°C); refractive index (n 20/D) 1.489; 
flash point 160° F (open cup). Combustible. Auto- 
ignition temp. 774° F. 

Grades: Technical; pure; research. 

Hazard: Moderately toxic by ingestion. 

Uses; Organic synthesis, especially of insecticides. 

sec-butylbenzene (2-phenylbutane) QH5C(CH3)C2H5. 

Properties: Colorless liquid; b.p. 1 70.65° C; vapor 
pressure 15 mm Hg (60°C; f.p. -75.68°C; sp. gr. 
0.8618 (204° C; wt/gal 7.2 lb (20°C); refractive 
index (n 20/D) 1.4901; flash point 145°F (open cup). 
Combustible. Autoignition temp. 784° F. 

Grades: Technical, 95%; pure; research. 

Containers: Drums; tank trucks and tank cars. 

Hazard: Moderately toxic by ingestion. 

Use; Solvent for coating compositions and organic 
synthesis; plasticizer; surface-active agents. 

tert-butylbenzcne (2-methyl-2-phenylpropane) 

C6H,C(CH3)3. 

Properties: Colorless liquid; insoluble in water; solu- 
ble in alcohol; b.p. 169. 1°C; f.p. -57.8°C; sp. gr. 
0.866 (20°C); refractive index (n 20iD) 1.492; fl^sh 
point I40°F (open cup). Combustible. Autoignition 
temp. 842° F. 

Grades; Technical; pure; research. 

Hazard; Moderately toxic by ingestion. 

U.se; Organic synthesis: polymerization solvent; poly- 
mer linking agent. 


butylbenzenesulfonamide (N-n-butyl benzenesulfonam- 
ide) C6H5SO2NHC4H9. 

Properties: Liquid; pleasant odor; amber to straw 
color; sp. gr. 1.148 (25/25°C); refractive index 1.5235 
(25°C); b.p. 189-190°C (4.5 mm). 

Hazard; Moderately toxic by ingestion. 

Uses: Synthesis of dyes, pharmaceuticals, and other 
organic chemicals; in resin manufacturing; and as 
plasticizer for some synthetic polymers. 

butyl benzoate (n-butyl benzoate) C6H5COOC4H9. 
Properties; Colorless oily liquid; insoluble in water; 
miscible with alcohol or ether. Sp. gr. 1.00 (20° C); 
b.p. 247.3°C; m.p. -22°C; flash point 225°F (open 
cup). Combustible. Low toxicity. 

Grades; Technical. 

Uses; Solvent for cellulose ether; plasticizer; perfume 
ingredient; dyeing of textiles. 

N-tert-butyl-2-benzofhiazolesulfenamide 

C6H4NCS(SNHC4H9). 

Properties; Light buff powder or flakes; (sometimes 
colored blue); m.p. 104°C min; sp. gr. 1.29 at 25°C. 
Soluble in most organic solvents. Combustible. 

Use; Rubber accelerator. 

butyl benzyl phthalate (BBP) 

C4H,00CC6H4C00C7H7. 

Properties: Clear, oily liquid. Slight odor. Sp. gr. 
1.113-1.121 (25/25°C). Flash point 390°F. Combus- 
tible. Low toxicity. 

Grades: Technical. 

Containers: 5- and 55-gal drums; tank cars. 

Uses: Plasticizer for polyvinyl and cellulosic resins; 
organic intermediate. 

butyl benzyl sebacate C4H900 C(CH:)sC 00C7H7. Ester 
used as plasticizer. 

Properties; Light straw colored liquid. B.p. (10 mm) 
245-285°C; sp. gr. 1.023 (25°C); wt/gal 8.6 lb; Bash 
point 395° F. Combustible; low toxicity. 

Uses: Plasticizer for resins. 

butyl borate. See tributyl borate. 

n-butyl bromide (1-bromobutane) C4H9Br. 

Properties; Colorless liquid; sp. gr. (20/20°C) 1.279; 
b.p. 10L6°C; f.p. -112.4°C. Flash point 75°F 
(open cup). Autoignition temp. 509° F. Insoluble in 
water; soluble in alcohol and ether. 

Grade: 99.7%. 

Hazard: Probably toxic. Flammable; dangerous fire 
risk. 

Use: Alkylating agent. 

Shipping regulations; (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

sec-butyl bromide (2-bromobutanc) CH3CHBrCH;CH3. 
Properties: Clear, colorless liquid with pleasant odor; 
boiling point 91.2°C; sp. gr. 1.2425 (25,'25°C); re- 
fractive index at 25°C 1.4320-1.4344; flash point 
70°F (open cup); soluble in alcohol and elhcn in- 
soluble in water. 

Containers: Steel drums. 

Hazard: Narcotic in high concentrations. Flammable; 
dangerous fire risk. 

Use; Synthesis; alkylating agent. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label." {.\'n) Flammable liquid, n.o.s.. Ram- 
mable Liquid label. 

butyl butanoatc. Sec n-butyl butyrate. 
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Grade; F.C.C. ’ 

™“"- a.d „,eo,ta 

“Carbitol ” 2 M Trad?' 

monobutyl ether for diethylene glyeol 
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BUTYL ETHER 


evaporation rate 0.59 mg/sq cm/hr (100°C). Com- 
bustible. 

Uses: Plasticizer; high-boiling-point solvent and soft- 
ening agent; manufacture of pharmaceuticals and 
lubricant compositions. 

4-tert-butyl-l,2-dihydroxybenzene. See para-tert-butyl- 
catechol. 

Butyl “Dioxitol.”'^^ Trademark for diethylene glycol 
monobutyl ether (q.v.). 

4-butyl-l,2-diphenyl-3,5-pyrazolidinedione. See phenyl- 
butazone. 

butyldithiocarbonic acid. See butylxanthic acid. 

butyl dodecanoate. See butyl laurate. 

“Butyl Eight.”^’ Trademark for an ultra-accelerator 
for rubber of the dithiocarbamate type. 

Properties: Dark red liquid; odor distinct; sp. gr. 1.01; 
low toxicity. Partly soluble in water; soluble in ace- 
tone, benzene, carbon disulfide, chloroform, and 
gasoline. 

butylene (butene). One of the liquefied petroleum 
gases butene- 1, cis-butene-2, trans-butene-2, and iso- 
butene. See specific entry for details. 

butylene dimethacrylate 

CH2:C(CH3)C00CH2CH2C(CH3)H00CC(CH3): 

CHa. 

Properties: Liquid; boiling range 110°C (3 mm); den- 
sity 1.011 g/ml (25/15.6°C); refractive index 1.4502 
(25°C); flash point > 150°F. Combustible. 

Use: Monomer for resins. 

1.3- butyIene glycol (1,3-butanediol) 
H0CH2CH2CH(0H)CH3. Can exist in optical iso- 
meric forms. 

Properties: Practically colorless, viscous liquid; hy- 
groscopic; sp. gr. 1.0059 (20/20°C); 8.4 Ib/gal 
(20°C); b.p. 207.5°C; vapor pressure 0.06 mm (20°C); 
refractive index 1.4401 (20° C); flash point (COC) 
250°F; completely soluble in water and alcohol; 
slightly soluble in ether. Combustible. Autoignition 
temp. 74I°F. Low toxicity. 

Derivation: Reduction of aldol. 

Containers: Drums; tank cars. 

Uses; Polyesters; polyurethanes; surface active agents; 
plasticizers; humectant; coupling agent; solvent; food 
additive and flavoring. 

1.4- bulylcne glycol (1,4-butanedioi; tetramethylene gly- 
col) H 0 CH 2 CH 2 CH;CH 20 H. 

Properties: Colorless, oily liquid. B.p. 230°C: m.p. 
16°C; sp. gr. 1.020 (20/4°C). Flash point over 
250°F. Miscible with water; soluble in alcohol; 
slightly soluble in ether. Combustible. 

Derivation; From acetylene and formaldehyde by 
high-pressure synthesis. 

Grades; Technical. 

Containers; Drums; tank cars. 

Uses; Solvents; humectant; intermediate for plasticiz- 
ers, pharmaceuticals; cross-linking agent in poly- 
urethane elastomers; manufacture of tetrahydrofuran; 
terephthalatc plastics. 

23-butylcne glycol (2,3-dihydroxybuiane; 2,3-butanc- 
diol; pseudobutylcne glycol; sym-dimethylcthylenc 
glvcol). Can c.xist in optical isomeric forms. 
CHjCHOHCHOHCH,. 

Properties: Nearly colorless crystalline solid or liq- 
uid; hygroscopic; sp. gr. 1.045 (20/20°C); m.p. 23- 


27°C; b.p. 179-182°C; refractive index 1.438 (20°C); 
flash point 185°F (open cup); soluble in alcohol and 
ether; miscible with water in all proportions. Com- 
bustible; low toxicity. 

Derivation; From com sugar by acid hydrolysis; also 
from fermentation of sugar beet molasses. 

Grades: 99%. 

Uses; Resins; solvent for dyes; intermediate; blending 
agent. 

1 . 2 - butylene oxide (1,2-epoxybutane) 
H2COCHCH2CH3. 

Properties: Colorless liquid; sp. gr. 0.8312 (20/20°C); 
b.p. 63°C; sets to a glass below -150°C; flash point 
(closed cup) near 0°F. Soluble in water and miscible 
with most organic solvents. 

Grades; About 97.5% purity. 

Hazard: Highly flammable, dangerous fire risk. Toxic 
concentrations occur at room temperature. 

Uses: Intermediate, especially for various polymers; 
stabilizer for chlorinated solvents. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable liquid, n.o.s.. Flam- 
mable Liquid label. 

2.3- butylene oxide (2,3-epoxybutane) 

CH3HCOCHCH3. 

Two forms, cis and trans, are known. 

Properties; Cis: f.p. -80°C; b.p. 59.7°C (742 mm); 
sp. gr. 0.8266 (25/4°C). Trans; f.p. -85°C; b.p. 
53.5°C (742 mm); sp. gr. 0.8010 (25/4°C). Flash 
point near 0°F. Very soluble in ether, benzene and 
organic solvents; decomposes in water. 

Hazard: Highly flammable; dangerous fire risk. Toxic 
concentrations occur at room temperature. 

Use; Intermediate. 

Shipping regulations: See 1,2-butylene oxide. 

butyl 9,10-epoxyoctadecanoate. See butyl epoxystea- 
rate. 

butyl epoxystearate (butyl 9,10-cpoxyoctadecanoate) 

CH3(CH2)7CH0CH(CH2)7C00C.H,. 

Properties; Colorless liquid with mild slightly fatty, 
slightly fruity odor; sp. gr. (20°C) 0.910; wt/gal 7.59 
lb. Combustible. 

Containers; 1-, 5-gal cans; 55-gal drums; tank cars. 
Use: Plasticizer for low-temperature flexibility im- 
provement of sinyl resins. 

n-butylethanolamine CtH9NHCH2CH20H. . 
Properties: Colorless liquid. Sp. gr. (20°C) 0.892; 
boiling range 194-204°C; odor, very faint amine 
type; flash point 170°F. Combustible. Low toxicity. 

butyl ether (n-dibuiyl ether) C4H9OC4H9. 

Properties; Colorless liquid; stable; mild, ethereal odor, 
sp. gr. 0.7694 (20/20°C); b.p. 142. 2°C; sapor pres- 
sure 4.8 mm (20°C); flash point (TOC) 92°F; f.p. 
-95.2° C; latent heat of saporization 67.8 cal/g at 
i40.9°C; refractive index 1.3992 (20°C); wi/gal 6.4 
lb (20°C); viscosity 0.0069 poise (20°C). Autoignition 
temp. 382° F. Miscible with most common organic 
solvents; immiscible in water. 

Grades; Technical; spcctrophotometric. 

Containers: I-gal cans; 5- and 55-gal drums; tankcars. 
Hazard: Flammable, moderate fire risk. May form 
explosive peroxides, especially in anhydrous form. 
Toxic on prolonged inhalation. 

Uses; Solvent for hydrocarbons, fatty materials; cx- 
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BUTYL “OXITOU 


they are quite stable. sec-Butyllithium solutions must 
be kept at or below 60° F. 

Derivation; jReaction of lithium ribbon and one of the 
butyl chlorides in pentane or hexane. 

Grades; Sold by percentage butyllithium in the solu- 
tion. 

Hazard; Solid and solutions highly flammable, ignite 
on contact with moist air. Toxic and irritant. Safety 
data sheet available from Manufacturing Chemists 
Assn., Washington, D.C. 

Uses; Polymerization of isoprene and butadiene; in- 
termediate in preparation of lithium hydride; rocket 
fuel component; metalating agent. 

Shipping regulations; (Rail, Air) Not specified. Con- 
sult authorities. 

n-butylmagnesium chloride C4H9MgCl. 

Properties; Liquid; sp. gr. 0.88. 

Derivation; From magnesium and butyl chloride. 


2-tert-butyl-4-methylphenol. See 2-tert-butyl-para-cre- 
sol. 

6-tert-butyl-3-methylphenol. See 6-tert-butyl-meta-cre- 
sol. 

n-butyl myrislate CH3(CH2)i2COOC4H9. The butyl 
ester of myristic acid. 

Properties; Water-white oily liquid; saponification 
number 193-203; f.p. 1-7°C; boiling range 167- 
197°C at 5 mm; sp. gr. (25°C) 0.850-0.858; insoluble 
in water; soluble in acetone, castor oil, chloroform, 
methanol, mineral oil, and toluene. Combustible; 
nontoxic. 

Derivation; Alcoholysis of coconut oil with butyl al- 
cohol followed by fractional distillation. 

Containers; Tins; drums. 

Uses; Plasticizer; lubricant for textiles, paper stencils; 
cosmetic preparations. 




Grade; Available in solution in ethyl ether, or in tetra- “Butyl Namate.”*’ Trademark for an aqueous solu- 
hydrofuran. ' tion of sodium di-n-butyldithiocarbamate; 47% min- 

Containers; Glass bottles; 5-gal drums. imunr^sSS^^^:;^ 

Hazard; Flammable, dangerous fire risk. Probably lkes^HJlltra-acST6^or for natural and synthetic 
toxic. v4aticM_.,„« ^ \\ 

Use; Grignard reagent, as an alkylating agent. t ^ H Nff^ 

^uSmhoriti^""'' Sp’j gr. (20°C) 1.103; b.p. 123°C; 

/ {' ^<^VatCT-white; odor ethereal. Insoluble in water; solu- 
n- and sec-butyl mercaptan. See 1- and 2-butanethiol. ^/^ble in alcohol ahd ether; flash point 97°F. 

I,..*. I _ 4 c., o O Hazard; Flammable, moderate fire risk in contact with 

tert-butyl mercaptan. See 2-methyl-2-propaneth.oU/ ^ materials. Oxidizing agent; may explode on 

butyl mesityl oxide. See butopyronoxyl. 1/ ^ ( sto:k or heating. 

n-butyl methacrylate H2C;C(CH3)C00C4H,. 

Properties: Colorless liquid; b.p. 163.5-1 70.5? C; tip. ’ NUrates, n.o.s.. Oxidizer label, 

below -75°C; sp. gr. 0.895 (25/25°C); fla^ butyl noiymoW. See butyl pelargonate. 

130°F (open cup); refractive index 1 .4220, TcaBIly j 

polymerized; insoluble in water. Combustiblfe^ I butyl^ctadec^Oate. See butyl steara . 

Derivation: Reaction of methacrylic acid orvmethyl ^*t»aty! octyl pKtbalate C4H9OOCC6H4COOC8H17. 
methacrylate with butyl alcohol. Properties:'' Water-white liquid; mild characteristic 

Grades: Technical (inhibited). o^t^''sp. gr. 0.991-0.997 (20/20°C); saponification 

Containers; Drums; tanks. ''*'^i^ri\!5cbuntber 298-308. Miscible with most organic sol- 

Hazard; Toxic by ingestion. Moderate fire risk. vents. Combustible; low toxicity. 

Uses: Monomer for resins, solvent coatings, adhe- Containers: Drums; tank trucks; tankcars. 


sives, oil additives; emulsions for textiles, leather 
and paper finishing. See also acrylic resin. 

tert-butyl methacrylate H2C:C(CH3)COOC(CH3)3. 
Properties: Colorless liquid; b.p. 66°C (57 mm); sp. 
gr. 0.877 (25°C); refractive index 1.4124 (n 25/D); 
flash point 92° F (TOC). 

Grade; Technical, containing 100 ppm hydroquinonc 
monomethyl ether as inhibitor. 

Hazard: Flammable, moderate fire risk. Toxic by 
ingestion. 

Use: Monomer for resins. See also acrj'Iic resin. 

tert-butyI-4-mcthoxyphcnol. See butylated hydro.xyan- 
isolc. 


Uses: Plasticizer for vinyl resins, 
butyl octadecanoate. See butyl stearate. 

butyl oleatc CH,(CH2)7CH:CH(CH:)7COOC4H9. 

Properties; Light-colored, oleaginous liquid; mild 
odor; insoluble in water; miscible with alcohol, ether, 
vegetable and mineral oils. Sp. gr. 0.873 (20/20° C); 
iodine value 76.8; f.p. opaque at I2°C, solid at 
-26.4°C; wt/gal 7.26 lb (20°C); boiling range 173- 
227°C (2 mm). Flash point 356° F. Combustible: low 
toxicity. 

Derivation: Alcoholysis of olein or esterification of 
oleic acid with butyl alcohol. 

Containers: 7-, 35-lb tins; 380-lb drums. 


sec-butyl 6-mcthyI-3-cyclohexcnc-l-carboxylate. Sec 

siglure. 

para-tcrt-butyl-alpha-methylhydrocinnamaldchydc 

(alpha-methyl-bcta-(para-tc’rt-butylphcnyl)- 

propionaldehyde) (CH3)iCC4H4CH;CH(CHi)CHO. 
Properties: Licht-vellow liquid; strong floral odor; sp. 
gr. 0.942-0.949 (25 25°C); refractive index I.50.V 
1.510 (20°C); flash point (TCC) 204°F. Soluble in 1 
part 90% alcohol. Stable, non-discoloring. Combus- 
tible. Low toxicity. 

Grades: 93%. 85% purity. 

Use; Perfume. 


Uses: Plasticizer, particularly for PVC: solvent; lubri- 
cant; water-resisting agent: coating compositions; 
polishes; water-proofing compounds. 

Butyl “Oxitol.”'-' Trademark for ethylene glycol mono- 
butyl ether (q.v.). 

Containers: 1-. 5-. 55-gaI pails or drums: tank cars and 
tank trucks. 

Hazard: Slightly irritating to skin and eyes. 

Uses: Solvent in various types of surface coating for- 
mulations. to improve gloss and leveling; component 
of hydraulic fluids: coupling agent in \-arious types 
of cleaning and cutting oils. 
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BUTYL STEARATE 


para-tert-butylphenol (CH3)3CC6H40H. 

Properties: White crystalline solid, with a distinctive 
odor; sp. gr. (crystals) 1.03; sp. gr. (molten) 0.908 
(114/4°C); b.p. 239°C; m.p. 100°C. Combustible. 
Derivation: Catalytic alkylation of phenol with olefins. 
Grades and Containers: Flake in 50-lb bags; molten 
in insulated tank cars and tank trucks. 

Hazard: Moderate irritant to eyes and skin. 

Uses: Plasticizer for cellulose acetate; intermediate 
for antioxidants, special starches, oil soluble phenolic 
resins; pour-point depressors and emulsion breakers 
for petroleum oils and some plastics; synthetic lubri- 
cants; insecticides; industrial odorants. 

2(para-tert-butylphenoxy)isopropyl 2-chloroethyl sul- 
fite. See “Aramite.” 

n-butyl phenylacetate C4H9OOCCH2C6H5. 

Properties: Colorless liquid with rose-honey odor; sp. 
gr. 0.991-0.994 (25/25°C); b.p. 135-141°C (18 mm) 
refractive index 1.488-1.490 (20°C). Soluble in 2 
volumes 80% alcohol. Combustible. Low toxicity. 
Made synthetically. 

Grade: 98% min. 

Uses: Perfumes; flavoring. 

n-butyl phenyl ether C4H9OC6H5. 

Properties: Liquid. Sp. gr. (20° C) 0.929; boiling 
range 202-21 2° C; color water-white; odor aromatic; 
flash point 180°F. Combustible. Low toxicity. 

4-tert-butyIphenyl salicylate 
(CH3)3pC6H400CC6H40H. 

Properties: Off-white, odorless crystals; m.p. 62- 
64°C; soluble in alcohol, ethyl acetate, toluene; in- 
soluble in water. 

Use: Light absorber, best at 290-330 n. 
n-butylphosphoric acid. See n-butyl acid phosphate. 

butyl phthalylbutyi glycolate 
C4H9OOCC6H4COOCH2COOC4H9. 

Properties: Colorless, odorless liquid; sp. gr. 1.093- 
1.103 (25/25°C); b.p. 219°C (5 mm); f.p. below 
-35°C; darkens on heating above 290° C. Flash 
point 390° F (open cup). Combustible. Low toxicity. 
Insoluble in water; extremely light-stable. 

Uses: Plasticizer for polyvinyl chloride. FDA-approved 
for use in vinyl food wrappings. 

n-butyl propionate C2H5CO2C4H9. 

Properties: Water-white liquid. Apple-like odor. Sol- 
uble in alcohol and ether; miscible with all coaltar 
and petroleum distillates; very slightly soluble in 
water. Sp. gr. 0.875 (20°C); 0.874 (15.5°C); wt/gal 
7.3 lb; b.p. 146° C (commercial grades boil over a 
range of 130-150°C due to presence of butyl alcohol 
and esters); f.p. -89°C; flash point 90°F; dilution 
ratio (nitrocellulose solution method) with toluene 
2.1, with petroleum naphtha 1.2. Autoignition temp. 
800° F. 

Derivation: Esterification of propionic acid with butyl 
alcohol, with sulfuric acid catalyst. 

Grades: Technical (85-90% to 95% ester content). 
Containers: Cans; steel drums; tank cars. 

Hazard: Flammable, moderate fire risk. Skin and eye 
irritant. 

Uses: Solvent for nitrocellulose: retarder in lacquer 
thinner; lacquers; ingredient of perfumes, flavors. 

butyl ricinolcate C,7H,:(OH)COOC4H,. 

Properties: Yellow to colorless oleaginous liquid; sol- 
uble in alcohol and ether; insoluble in water. Sp. gr. 


0.916 (20/20°C); b.p. approximately 275°C (13 
mm); flash point 220°F. Saybolt viscosity 112 
(100° F); freezing point indefinite, slightly opaque at 
-30°C, and very viscous at -50°C; wt/gal 7.62 lb 
(20°C). Combustible. Low toxicity. 

Derivation: Castor oil and butyl alcohol. 

Containers: 5-gal cans; 55-gal drums. 

Uses: Plasticizer; lubricant. 

butyl rubber. A copolymer of isobutylene (97%) and 
isoprene (3%). Polymerized below -140°F, with 
aluminum chlon’de catalyst. 

Properties: Sp. gr. 0.92. Vulcanizates have tensile 
strength up to 2000 psi (unreinforced) and 3000 psi 
(reinforced). Service temperature range -70 to 
+400° F. Good abrasion resistance; excellent imper- 
meability to gases; high dielectric constant; e.xcellent 
resistance to aging and sunlight; superior shock ab- 
sorbing and vibration damping qualities. Resistance 
to oils and greases only fair. Will support combus- 
tion. 

Grades: Stabilized; latex; chlorine-containing elasto- 
mer; low molecular weight (liquid). 

Containers: 55-lb blocks or bales, with or without 
polyethylene film wrapper. 

Uses: Tire carcases and linings, especially for trac- 
tors and other out-size vehicles; electric wire insula- 
tion; encapsulating compounds; steam hose and 
other mechanical rubber goods; pond and reservoir 
sealant. Latex is used for paper coating, textile and 
leather finishing, and adhesive formulations; air 
bags for tire vulcanization; self-curing cements; 
pressure-sensitive adhesives; tire cord dips; sealants. 

butyl sebacate. See dibutyl sebacate. 

butyl sorbate C4H9OOCC5H7. An insect attractant for 
the European chafer. 

n-butylstannoic acid [(GH9)Sn(OH)3] or 
[(GH9)SnOOH]„. 

Properties: White, infusible and insoluble free-flowing 
powder. Exists as a polymer of undetermined chem- 
ical structure. Further dehydration results in poly- 
mers having molecular weights of 1000-5000 wiiich 
are soluble in organic solvents. 

Hazard: May be toxic by ingestion and skin absorp- 
tion. 

Uses: Polymerization catalyst, antioxidant, and heat 
stabilizer for PVC (not approved by FDA for food 
containers); electrically conducting tin oxide coat- 
ings on glass, vitreous and metal surfaces; activator 
for alkaline earth metal phosphates in fluorescent 
light bulbs; intermediate for silicones. 

butyl sicaramide. C17H3SCONHC4H9. 

Properties: Light straw-colored liquid; sp. gr. 
(20/20°C) 0.869; boiling range 195-200°C (2 mm); 
flash point 430° F; amide odor. Combustible. Low 
toxicity. 

Uses: Plasticizer and intermediate for the synthesis of 
insecticides, surface-active agents, pharmaceuticals, 
and textile assistants. 

butyl stearate (butyl octadccanoatc) Ci7HnCOOC4Hg. 
Properties: Colorless, stable, oleaginous liquid solidi- 
fying at about 19°C. Practically odorless, sometimes 
with faint fatty odor. Sp. gr. 0.855-0.860 (25/25°C): 
m.p. 19.5-20°C; flash point 320° F (closed cup): com- 
bustible. Low toxicity, wt./gal 7.14 lb (6S°F); re- 
fractive index 1.4430 (20°C); b.p. 350°C. .Miscible 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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BZ 


ious odor; refractive index 1.3981 (20°C); sp. gr. 
0.9583 (20/4°C); m.p. -5.0 to -8°C; b.p. 163.5°C 
(757 mm), 75°C (25 mm); vapor pressure 0.84 mm 
(20°C); flash point 170°F; viscosity 1.61 cps (20°C); 
autoignition temp. 846° F. Completely soluble in 
water; miscible with alcohol and ether. Combustible. 

Derivation: Occurs as glyceride in animal milk fats. 
Produced as a by-product in hydrocarbon synthesis, 
by oxidation of butyraldehyde, and by butyric fer- 
mentation of molasses or starch. 

Grades: 90%; 95%; 99%; edible; synthetic; reagent; 
technical; F.C.C. 

Containers: Drums; tank cars. 

Hazard: Strong irritant to skin and tissue. 

Uses: Synthesis of butyrate ester perfume and flavor 
ingredients; pharmaceuticals; deliming agent; disin- 
fectants; emulsifying agents; sweetening gasolines. 

Shipping regulations: (Air) Corrosive label. 

butyric alcohol. See n-butyl alcohol. 

butyric aldehyde. See butyraldehyde. 

butyric anhydride (CH 3 CH 2 CH 2 C 0 ) 20 . 

Properties: Water-white liquid. Hydrolyzes to butyric 
acid. Sp. gr. 0.9681 (20/20°C); m.p. -75°C; b.p. 
199.5°C; vapor pressure 0.3 mm (20° C); flash point 
190°F; wt/gal 8.1 lb (20° C). Combustible. Low tox- 
icity. 

Grades: Technical; 98%. 

Containers: Drums; tanks. 

Uses: Manufacture of butyrates, drugs, and tanning 
agents. 

butyrin. See glyceryl tributyrate. 

butyrolactam. See 2-pyrrolidone. 

butyrolactone (gamma-butyrolactone) 
OCH 2 CH 2 CH 2 CO. 

Properties: Colorless liquid with pleasant odor. B.p. 
204°C; m.p. -44°C; sp. gr. 1.144; flash point 209°F. 
(open cup). Miscible with water, alcohol and ether. 
Combustible. 

Derivation: High-pressure synthesis from acetylene 
and formaldehyde. 

Grades: Technical. 

Containers: Drums; tank cars. 

Hazard: Moderately toxic by ingestion. 

Uses: Intermediate for butyric and succinic acids; 


solvent for resins; paint removers; petroleum pro- 
cessing. 

butyrone. See dipropyl ketone. 

butyronitrile (propyl cyanide; butanenitrile) 
CH3(CH2)2CN. 

Properties: Colorless liquid; sp. gr. (15°C) 0.796; 
f.p. -112.6°C; b.p. 116-117.7°C. Flash point 79°F 
(open cup). Slightly soluble in water; soluble in alco- 
hol and ether. 

Containers: Drums and tank cars. 

Hazard: Toxic. Flammable, dangerous fire risk. 

Uses: Basic material in industrial, chemical and phar- 
maceutical intermediates and products; poultry 
medicines. 

butyroyl chloride (butyryl chloride; butanovl chloride) 
CsHtCOQ. 

Properties: Colorless liquid with pungent acid chlo- 
ride odor. Reacts with alcohol and water, infinitely 
miscible with ether. Freezing point -89°C; distilla- 
tion range 100-1 10°C; sp. gr. 1.028 (15°C); refrac- 
(iVe mcfex 1.4121 (n 20 fD). 

Hazard: Toxic by ingestion and inhalation. Strong 
irritant to tissue. 

Use: Organic synthesis. 

N-butyryl-para-aminophenoI. See “Suconox.” 
butyryl chloride. See butyroyl chloride. 

“Buxine.”^^’ Trademark for amylcinnamic aldehyde. 
“Buxinol.”-^’ Trademark for n-amylcinnamic alcohol. 

BVE. Abbreviation for butyl rinyl ether. See vinyl 
n-butyl ether. 

“B-X-A.”--** Trademark for a diarylamine-ketone- 
aldehyde reaction product. 

Properties: Brown powder, sp. gr. 1.10; melting 
range, 85-95°C; store in a cool place. Soluble in ace- 
tone, benzene and ethylene dichloride; insoluble in 
water and gasoline. 

Use: Antioxidant for rubber and nylon. 

“BxDC.”’” Trademark for butoxyethyl diglycol car- 
bonate. 

“B.Y.”^” Trademark for riboflavin feed supplement. 

BZ. A nonlethal gas which causes temporary disability. 
It is a derivative of lysergic acid. 
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CADMIUM HYDROXIDE 


cadmium storage batteries; power transmission wire; 
TV phosphors; basis of pigments used in ceramic 
glazes, machinery enamels, baking enamels; Weston 
standard cell; control of atomic fission in nuclear 
reactors; fungicide; photography and lithography; 
selenium rectifiers. 

Shipping regulations: (metal and soluble compounds) 
(Rail, Air) Not listed. Consult current regulations. 

cadmium acetate (a) Cd(OOCCH3)2 • 3H2O; 

(b) Cd(OOCCH3)j. 

Properties: Colorless crystals; soluble in water and 
alcohols, (a) Sp. gr. 2.01; m.p., loses water at 130°C. 
(b) Sp. gr. 2.341; m.p. 256°C. 

Derivation: Interaction of acetic acid and cadmium 
oxide. 

Hazard: Highly toxic. See under cadmium. 

Uses: Ceramics (iridescent glazes); manufacture of 
acetates; assistant in dyeing and printing textiles; 
laboratory reagent. 

Shipping regulations: See under cadmium. 

cadmium ammonium bromide (ammonium-cadmium 
bromide) CdBrj • 4NH4Br. 

Properties: Colorless crystals. Soluble in alcohol and 
water. 

Hazard: Highly toxic. See under cadmium. 

Shipping regulations: See under cadmium. 

cadmium antimonide. A semiconductor used in ther- 
moelectric devices. 

Hazard: Highly toxic. See under cadmium. 

Shipping regulations: See under cadmium. 

cadmium-base Babbitt. See Babbitt metal. 

cadmium borotungstate Cd5(BWi304o) • I8H2O. 
Properties: Yellow, heavy crystals; m.p. 75° C. Solu- 
ble in water. Solution yellow or light brown. 

Grades: Technical. 

Hazard: Highly toxic. See under cadmium. 

Use: Separating minerals. 

cadmium bromate CdiBrOs): • H2O. 

Properties: White crystals or crystalline powder; sp. 
gr. 3.758; m.p., decomposes. Soluble in water; insol- 
uble in alcohol. 

Derivation: By adding cadmium sulfate to a solution 
of barium bromate. 

Hazard: Highly toxic. Strong oxidizing agent: dan- 
gerous in contact with organic materials. 

U.ses: Analytical reagent. 

Shipping regulations: Oxidizing material, n.o.s., (Rail) 
Yellow label. (Air) Oxidizer label. 

cadmium bromide CdBr: or CdBr; • 4H;0. 

Properties: White to yellowish, efflorescent crystal- 
line powder; sp. gr. 5.192; m.p. (anhydrous) 568°C; 
b.p. S63°C; soluble in water, acetone, alcohol, and 
acids. 

Derivation: By heating cadmium in bromine vapor. 
Grades: Technical; reagent. 

Containers: Bottles; cans; cases. 

Hazard: Highly toxic. See under cadmium. 

Uses: Photography; process engraving; lithography. 
Shipping regulations: See under cadmium. 

cadmium carbonate CdCOi. 

Properties: White, amorphous powder; sp. gr. 4. 258; 
decomposes below 500°C. Soluble in acids (dilute) 
and in concentrated solutions of ammonium salts; 
insoluble in water. 


Hazard: Highly toxic. See under cadmium. 

Grades: Reagent. 

Shipping regulations: See under cadmium. 

cadmium chlorate Cd(C103)2 • 2H2O. 

Properties: Colorless, prismatic crystals. Hj'groscopic. 
Sp. gr. 2.28 (18°C); m.p. 80°C. Soluble in alcohol, 
water, and acetone. 

Grades: Technical. 

Hazard: Highly toxic. Dangerous in contaet with or- 
ganic materials. 

Shipping regulations: Chlorates, n.o.s., (Rail) Yellow 
label. (Air) Oxidizer label. 

cadmium chloride (a) CdCl; (b) CdClr • 2'/2H20. 
Properties: Small white crystals, odorless; sp. gr. (a) 
4.05, (b) 3.327; m.p. (a) 568°C; b.p. (a) 960°C. Solu- 
ble in water, alcohol, and acids. 

Derivation: Aetion of hydrochloric acid on cadmium 
with subsequent crystallization. 

Grades: Technical; reagent. 

Containers: Bottles; tins; drums. 

Hazard: Highly toxic. See under cadmium. 

Uses: Preparation of cadmium sulfide; analytical chem- 
istry; photography; dyeing and calico printing; in- 
gredient of electroplating baths; addition to tinning 
solutions; manufacture of special mirrors: vacuum 
tube industry. 

Shipping regulations: See under cadmium. 

cadmium cyanide Cd(CN)2. Obtained as a white pre- 
cipitate when potassium or sodium cyanide is added 
to a strong solution of a cadmium salt. A complex 
ion is formed when it is dissolved in an excess of 
the precipitating agent, and a solution of this com- 
plex ion is used as an electrolyte for electrodeposi- 
tion of cadmium. 

Hazard: Highly toxic. See under cadmium. 

Shipping regulations: (Rail. Air) Cyanides or cyanide 
mixtures, n.o.s.. Poison label. 

cadmium diethyidithiocarbamate Cd[SC(S)N(C;H5):];. 
Properties: White to cream colored rods; sp. gr. 1.39; 
melting range 68-76°C; mostly soluble in benzene, 
carbon disulfide, chloroform; insoluble in water and 
gasoline. 

Hazurd: Highly toxic. Sec under cadmium. 

Uses: Accelerator for butyl rubber. 

Shipping regulations: See under cadmium. 

cadmium fluoride CdF;. Available as pure crystals. 
99.89Cp; density 6.6 g/cc; m.p. approx. 1 1 10°C. Sol- 
uble in water and acids; insoluble in alkalies. 

Haz.ard; Highly toxic. See under cadmium. 

Uses; Electronic and optical applications; high- 
temperature dry-film lubricants; starting material 
for crystals for lasers. 

Shipping regulations: Sec under cadmium. 

cadmium hydroxide (cadmium hydrate) Cd(OH);. 
Properties: White, amorphous powder: sp. gr. 4.79; 
m.p.. loses H;0 (300°C); soluble in ammonium hy- 
droxide and in dilute acids; insoluble in water and 
alkalies; absorbs carbon dioxide from air. 

Derivation; By the action of sodium hydroxide on a 
cadmium salt solution. 

Grades; Technical; C.P 
Containers: Glass bottles; boxes. 

Hazard; Highly toxic, see under cadmium. 

I'sc; Cadmium salts; cadmium plating. 

Shipping regulations: Sec under cadmium. 
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“CALATAC 1250 


Grades; Technical; N.D.; high purity (single crystals). 
Hazard; Highly toxic. See under cadmium. 

Uses; Pigments and inks; ceramic glazes; pyrotech- 
nies; phosphors; fluorescent screens; scintillation 
counters; rectifiers; photoconductor in xerography; 
transistors; photovoltaic cells; solar cells. 

Shipping regulations; See under cadmium. 

cadmium telluride CdTe. 

Properties; Brownish-black, cubic crystals. Oxidizes 
on prolonged exposure to moist air. Insoluble in wa- 
ter and mineral acids, except nitric, in which it is 
soluble with decomposition. M.p. 1090°C; sp. gr. 6.2 
(15/4°C). 

Derivation; Fusion of the elements; reaction of hy- 
drogen telluride and cadmium chloride. 

Grades; High purity crystals, 99.99+%. 

Hazard; Toxic by inhalation. 

Use; Semiconductors. 

Shipping regulations; See under cadmium, 
cadmium tungstate CdWo 04 . 

Properties; White or yellow crystals or powder. Solu- 
ble in ammonium hydroxide, alkali cyanides; very 
slightly soluble in water. 

Derivation; By the interaction of cadmium nitrate 
and ammonium tungstate. 

Forms; Single crystal rods; broken crystals (crackle). 
Hazard; Toxic by inhalation. 

Uses; Fluorescent paint; x-ray screens; scintillation 
counters; catalyst. 

Shipping regulations; See under cadmium. 

“Cadmofixe.”'*’® Trademark for co-precipitated red, 
orange and yellow cadmium pigments containing 
barium sulfate. 

Hazard; May be toxic. See under cadmium. 

“Cadmolith.”256 Trademark for a series of yellow and 
red cadmium-lithopone pigments. 

Hazard; May be toxic. See under cadmium. 

Uses; Automotive finishes, textile coatings, printing 
inks, lacquer and rubber. 

“Cadmopur.”'*’'’ Trademark for pure red, orange and 
yellow cadmium pigments. 

Hazard; May be toxic. See cadmium. 

“Cadox.”-*'’ Trademark for a series of organic per- 
oxide catalysts. 

Hazard; May be fire risk in contact with organic ma- 
terials. 

“Cadoxcn.”*® Brand name for cadmium ethylenedi- 
amine hydroxide complex; a colorless, stable cellu- 
lose solvent. 

Hazard; May be toxic. See under cadmium, 
caesium. See cesium. 

C 4 AF. Abbreviation for tetracalcium aluminofcrratc. 
as used in cement. Sec cement, Portland. 

caffeine (theinc; mcthylthcobrominc; I.3.7-trimethyl- 
xanthinc) CsHioNjO; • H;0 (bicyclic compound). 
Properties; White, fleecy masses or long, flexible, 
silky crvstals; an alkaloid; loses H:0 at 80°C. Effio- 
rcsccnl in air. M.p. 236.8°C; soluble in chloroform, 
slightly soluble in water and alcohol, verx’ slightly 
soluble in ether. Odorless; bitter taste; solutions 
neutral to litmus. 

Derivation; By extraction of coffee beans, tea leaves, 
or kola nuts; also synthetic.ally. Much of the c.'iffcine 
of commerce is a hv-product of dccaffcinizcd coffee 
manufacture. 


Method of purification; Recrystallization. 

Grades; Technical; U.S.P.; F.C.C. 

Containers; 1-lb bottles; 5-, 10-, 25-lb cans; 100- 
150-lb drums. 

Hazard; Moderately toxic in dosage of I grain or 
more. Concentration of 200 micrograms per ml has 
been found to inhibit activity of the enzyme DNA 
polymerase. Use in soft drinks not to exceed 0.02%. 
Uses; Beverages; medicine. 

caffeine bromide. See caffeine hydrobromide. 

caffeine hydrobromide (caffeine bromide) 

CsHioOjNj - HBr-2H20. 

Properties; Colorless, efflorescent crystals; become 
brownish on exposure to air; decompose at 80- 
100°C. Soluble in water or alcohol (with decomposi- 
tion). 

Hazard; Moderately toxic. 

Use; Medicine. 

caffeine sodium benzoate. A mixture of caffeine and 
sodium benzoate containing 47-50% anhydrous 
caffeine and 50-53% sodium benzoate. More water- 
soluble than caffeine. 

Properties; White, odorless powder with slightly bit- 
ter taste. Slightly soluble in chloroform; soluble in 
alcohol and water. 

Grades; U.S.P. 

Uses; See caffeine. 

cage compound. See inclusion complex; clathrate 
compound. 

“Cairox.”'*” Trademark for potassium permanganate 
(q.v.). 

cake alum. See aluminum sulfate, 
calabarine. See physostigmine. 

“CAL” 52^ Trademark for a decolorizing carbon de- 
signed for use in fixed or moving beds. Total surface 
area (N:, BET Method) 1000-1100 sq m/g; particle 
size 12 X 40 mesh; apparent density 27.5 Ib/cu ft. 
Used especially in beet sugar refining. 

“Caladc.”'"* Trademark for a powdered, alkaline so- 
dium he.xametaphosphate compound containing wet- 
ting agents and an aluminum corrosion inhibitor. 
Uses; Detergent for dishwashing and general cleaning. 

calamine. (1) A hydrated zinc silicate containing 67.5% 
zinc oxide. Sp. gr. 3.5; Mohs hardness 4.5 to 5. Pyro- 
electric. Occurs in U.S. and Europe. Source of 
metallic zinc. 

(2) Zinc oxide with low percentage of ferric oxide; 
ZnO must be 98%. Soluble in mineral acids; insolu- 
ble in water. Pharmaceutical preparation (U.S.P.). 

calamus oil. 

Properties; Yellow to brownish-yellow essential oil. 
Sp. gr. 0.959-0.970 (I5°C); refractive index 1.503- 
1.510; saponification value 6-20. Slightly soluble in 
water. 

Derivation; By steam distillation of calamus, the stem 
or root of the sweet flag. Chief known constituents; 
asaronc (sec 2.4.5-trimcthoxy-l -propenylbenzene) and 
cugcnol. 

Containers; Bottles. 

U.ses; Perfumery; flavoring agent. 

"Calatac 1250."’-'' Trademark for a polyvinyl acetate 
cmufsion. Produces durable, suff finish on textiles. 
U.sed for b.ackfilling. bodying, binding. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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CALCIUM CARBONATE 


calcium acrylate (H2C;CHCOO)2Ca. 

Properties; Free-flowing white powder; soluble in 
water; deliquescent. Solutions polymerize to form 
hydrophilic resin. 

Uses: Ion-exchange clay soil stabilizer, binder and 
sealer, (laboratory scale only). 

calcium alginate. 

Properties: White or cream-colored powder, or fila- 
ments, grains or granules. Slight odor and taste. In- 
soluble in water; insoluble in acids, but soluble in 
alkaline solutions. Nontoxic. 

Grade: F.C.C. 

Hazard: Flammable, but self-extinguishing. 

Uses: Pharmaceutical products; food additive; thick- 
ening agent and stabilizer in ice cream, cheese prod- 
ucts, canned fruits and sausage casings; synthetic 
fibers. 

See also algin; alginic acid. 

calcium aluminate (tricalcium aluminate) 3CaO • AI2O3. 
Crystals or powder; sp. gr. (25°C) 3.038; m.p., de- 
composes 1535°C; soluble in acids. A refractory, 
and an important ingredient of cements, especially 
of aluminous cement. Fused calcium aluminate (a 
glass) can be used for infrared transmission and de- 
tection. Noncombustible. 

calcium ammonium nitrate. A uniform mixture of 
about 60% ammonium nitrate and 40% limestone 
and/or dolomite. A fertilizer containing about 20% 
nitrogen. 

Hazard: Oxidizing material; fire risk in contact with 
organic materials. 

Shipping regulations: Nitrates, n.o.s., (Rail) Yellow 
label. (Air) Oxidizer label. 

calcium arsenate (tricalcium ortho-arsenate) 

Ca3(As04)2. 

Properties: White powder. Slightly soluble in water, 
soluble in dilute acids. Decomposes on heating. 
Derivation: Interaction of calcium chloride and so- 
dium arsenate. 

Grades: Technical; C.P. 

Hazard: Highly toxic by ingestion and inhalation. 
Tolerance, 1 mg per cubic meter of air. 

Uses; Insecticide; germicide. 

Shipping regulations: (Rail, Air) Poison label. 

calcium arsenite CaAs03H. 

Properties: White, granular powder. Insoluble in wa- 
ter; soluble in acids. 

Grades: Technical. 

Hazard; Highly toxic. 

Uses: Germicides; insecticides. 

Shipping regulations: (Rail, Air) Poison label. 

calcium ascorbate Ca(C?,H706); ■ 2H;0. 

Properties; A white to slightly yellow, odorless, crys- 
talline powder. Soluble in water; slightly soluble in 
alcohol; insoluble in ether. The pH of a 10% solution 
is between 6.8 and 7.4. Nontoxic. 

Grade; F.C.C. 

Uses; Food preservative. 

calcium biphosphate. See calcium phosphate, mono- 
basic. 

calcium bisulfide. See calcium hydrosulfide. 

calcium bisulfite. Sec calcium hydrogen sulfite 

c^cium bromalc CalBrOt); • H;0. 

Properties: White crs'stailine powder, sp. gr. 3.329; 


loses water at 180°C. Very soluble in water. Low 
toxicity. 

Grade: F.C.C. 

Hazard; Oxidizing agent. Fire risk in contact with or- 
ganic materials. 

Uses: Maturing agent; dough conditioner. 

Shipping regulations: Oxidizing material, n.o.s., (Rail) 
Yellow label. (Air) Oxidizer label. 

calcium bromide (a) CaBr: • 6H:0; (b) CaBr2. 
Properties: White powder or crystals; odorless; sharp 
saline taste; very deliquescent; very soluble in water. 
Also soluble in alcohol and acetone, (a) Sp. gr. 
2.295 (25°C); m.p. 38°C; b.p. 149°C (decomposes), 
(b) Sp. gr. 3.353 (25° C); m.p. 730° C, with slight de- 
composition; b.p. 806-8i2°C. 

Derivation: % the action of hydrobromic acid on 
calcium oxide, carbonate, or hydroxide and subse- 
quent crystallization. 

Grades: Technical: C.P. 

Uses: Photography; medicine; dehydrating agent; 
food preser\'ative; road treatment; freezing mix- 
tures; sizing compounds; wood preservative. 

calcium carbide CaC’. 

Properties; Grayish-black, irregular hard solid; must 
be kept dry. Sp. gr. 2.22; m.p. about 2300° C. Garlic- 
like odor. Decomposes in water, with formation of 
acetylene and calcium hydroxide and evolution of 
heat. 

Derivation: Interaction of pulverized limestone or 
quicklime with crushed coke or anthracite in an elec- 
tric furnace. 

Grades; Technical; lumps; powder. 

Containers: 2 lb to 5 tons; metal packages, water- and 
airtight. 

Hazard: Forms flammable and explosive gas and cor- 
rosive solid on exposure to moisture. Safety data 
sheet available from Manufacturing Chemists Assn., 
Washington, D.C. 

Uses: Generation of acetylene gas for welding; manu- 
facture of neoprene; chloroethylenes; vinyl acetate 
monomer; acetylene chemicals. 

A'o/e: Rapidly being replaced by hydrocarbons for 
most chemical uses. 

Shipping regulations; (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Flammable Solid label. Not ac- 
ceptable on passenger planes. 

calcium carbonate CaCO!. 

Properties: White powder or colorless crystals, odor- 
less, tasteless; sp. gr. 2.7-2.95; decomposes at 825°C; 
noncombustiblc; nontoxic; very slightly soluble in 
water; soluble in acids with evolution of carbon 
dioxide. 

Occurrence; Calcium carbonate is one of the most 
stable, common, and widely dispersed materials. It 
occurs in nature as aragonite, oyster shells, calcite, 
chalk, limestone, marble, marl, and travertine; es- 
pecially in Indiana (structural limestone). Vermont 
(marble). Italy (travertine), and England (chalk). 
Derivation: (a) Mined from natural surface deposits. 
(2) Precipitated (made .synthetically) by reaction of 
calcium chloride and sodium carbonate in water 
solution, or bv passing carbon dio.xidc through a 
suspensionjof hydrated lime (Ca(OM);) in water.' 

Uses: Source of lime; neutralizing agent: filler and ex- 
tender in rubber, plastics, paints; opacifying agent 
in paper; fortification of bread: putty; tooth pow- 
ders; antacid; whitewash; Portland cement; SO; rc- 


Superior numbers refer to Manufacturers of Trade Mark Products. l or page number sec Contents. 
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CALCIUM HYDRIDE 


calcium diacetate. See calcium acetate. 

calcium dibromobehenate (C 22 H 4 i 02 Br 2 )iCa. 

Properties: White to yellow powder; odorless; taste- 
less. Protect from light. Soluble in ether, chloro- 
form, acetone, carbon tetrachloride, and benzene; 
insoluble in water or alcohol. 

Use: Medicine. 

calcium dichromate CaCr 207 • SH^O, or 4.5 H 2 O. 
Properties: Brownish-red crystals; deliquescent; sp. 
gr. (4.5 H 2 O variety) 2.136. Soluble in water. 

Grades; Technical; C.P. 

Hazard; May be toxic. 

Use; Corrosion inhibitor. 

calcium dihydrogen sulfite. See calcium hydrogen 
sulfite. 

calcium dioxide. See calcium peroxide. 

calcium disodium edetate (USAN) (calcium disodium 
EDTA; edathamil calcium disodium; calcium diso- 
diiUD eShyJeiTediamineSetraacelate) 

CaNa2CioHi2N208 • xHiO. For other variations of 
the name see ethylenediaminetetraacetic acid. The 
calcium disodium salt is a mixture of the dihydrate 
and trihydrate. 

Properties; White, odorless powder or flakes; slightly 
hygroscopic; faint saline taste. Stable in air. Soluble 
in water; insoluble in organic solvents. It acts as a 
chelating agent for heavy metals. 

Grades; U.S.P.; F.C.C. 

Uses; Medicine (antidote in heavy-metal poisoning); 
in foods to “complex” trace heavy metals, as a pre- 
servative, and to retain color and flavor; antigushing 
agent in fermented malt beverages. (For restrictions 
on food uses see FDA regulations.) 

calcium disodium ethylenediaminetetraacetatc. See cal- 
cium disodium editate. 

calcium ethylhexoate. See soaps (2). 

calcium ferrocyanide Ca 2 Fe(CN)t, • I 2 H 2 O. 

Properties; Yellow crystals; decomposes on heating. 
Soluble in water; insoluble in alcohol; sp. gr. 1.68. 
Low toxicity. 

Use; Removal of metallic impurities in the manufac- 
ture of citric, tartaric, and other acids. 

calcium fluoride CaFi. 

Properties; White powder, occurring in nature as 
fluorite (pure form) or fluorspar (mineral). M.p. 
I402°C, b.p. 2500°C (approx.); sp. gr. 3.18. Reacts 
with hot concentrated sulfuric acid to liberate hy- 
drofluoric acid. Insoluble in water; soluble in ammo- 
nium salts. 

Derivation: (a) By powdering pure fluorite or fluor- 
spar; (b) by the interaction of a soluble calcium salt 
and sodium fluoride. 

Hazard; Toxic and irritant. Tolerance (as F). 2.5 mg 
per cubic meter of air. 

Grades and Uses; Sec fluorspar. Single pure (99.939r) 
crystals of calcium fluoride are also produced for use 
in spectroscopy and electronics, lasers, high-tem- 
peraturc dry-film lubricants. 

calcium fluorophosphatc (fluoroapatitc. FAP). Recently 
dc\-clopcd laser crystal said to have lowest energy 
threshold of any room-temperature crystal. 

calcium fluosilicatc (calcium silicofluoridc (a) CaSiI>; 
(b) CaSiF,-2H:0. 


Properties; White, crystalline powder. Sp. gr. (a) 2.662 
(17.5°C), (b) 2.254. Very slightly soluble in water. 
Derivation; By the action of fluosilicic acid on cal- 
cium carbonate and subsequent crystallization. 
Hazard: Toxic and irritant. Tolerance (as F), 2.5 mg 
per cubic meter of air. 

Use: Ceramics. 

Calcium folinate (calcium leucovorin) 

C’oHjiCaNTOj- 5 H 2 O. The calcium salt of folinic 
acid, formerly called the citrovorum factor. 
Properties: Yellowish-white or yellow, odorless mi- 
crocrystalline powder. Very soluble in water. Practi- 
cally insoluble in alcohol. 

Use: Medicine. 

calcium formate Ca(OOCH) 2 . White powder; m.p. 
> 300°C; sp. gr. 2.015. Soluble in water; insoluble 
in alcohol. Used in the chrome tanning of leather. 

calcium gluconate Ca(C6Hii07)2 • H 2 O. 

Properties: White, odorless, practically tasteless, 
fluffy powder or granules. Stable in air. Loses H 2 O 
at 120°C. Soluble in hot water; less soluble in cold 
water; insoluble in alcohol, acetic acid, and other 
organic solvents; specific rotation (20/D) about +6°. 
Solutions neutral to litmus. Nontoxic. 

Derivation; Neutralization of gluconic acid with lime 
or calcium carbonate. 

Grades: Technical; U.S.P.; F.C.C.; special for am- 
pules. 

Containers: Cans; fiber drums; barrels. 

Uses; Medicine and veterinary medicine; food addi- 
tive, buffer and sequestering agent; vitamin tablets. 

calcium glutamate. Similar to sodium glutamate (q.v.). 

calcium glycerophosphate (calcium glycerinophosphate) 

CaC3H,b2P04. 

Properties: White. crj'Stalline powder: odorless; al- 
most tasteless; slightly hygroscopic; decomposes 
above I70°C; slightly soluble in water; insoluble in 
alcohol. Nontoxic. 

Derivation; By esterification of phosphoric acid with 
glycerol and conversion of glyccrophosphoric acid to 
the calcium salt. 

Grades: Technical; pure; F.C.C. 

Uses; Medicine and veterinary medicine; stabilizer 
for plastics; nutrient and dietary supplement. 

calcium glycolate (CHrOHCOOl.'Ca. 

Properties: White solid. 

Grades; Technical. 

Use: Source of glycolic acid and of the glycolic acid 
radical in chemical synthesis. 

calcium hydrate. Sec calcium hydroxide. 

calcium hydride CaH;. 

Properties; Grayish-white lumps or crystals. .Acted 
upon by moist air with formation of calcium hy- 
droxide and evolution of hydrogen. Sp. gr. 1.7; de- 
composes at 675°C. Decomposed by water, acids, 
and lower alcohols. 

Grades; Technical; 94^7 pure. 

Containers; Drums. 

Hazard: Evolves highly flammable hydrogen «hcn 
wet; solid product is slaked lime, irritating to skin. 
Uses; Reducing agent; drying agent; analytical a-a- 
cent in organic chemistry: easily portable .source of 
hvdrogen; cleaner for blockcd-up oil wells. 

Shipping regulations: (.Air) Flammable Solid label. 
Not acceptable on passenger planes. (Rail) Ram- 
mablc solids, n.o.s.. Yellow label. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 



calciumhydrogeivsulfite 


’’'■'“'fite; ca/cium 

Exists only in solntin sulfite) CafH'in ) 


152 


id iiiToS °5''4SSc‘'li? «'''?■ "’■*'■ 

mSSSJ™'! C.P.: PC.C, 

Uses; Deodorant- wfdic'mp- °''Sanic materials, 
‘'ve; food additiv? don"h’.'"°!i^'! washes; feed addi- 
part per 100 lb flour used) (up to 0.0075 


caleinn, I. . ^ label 

svS “'wS 4»ldlionij'?;fc IS”* 

^'"purities-' r , P water on rau- 
iron. ■ carbonate 

Grades: Technical- .h • ’ salts. 

3rpgc"* “•'“SSI !;£/”*?"«* »»...r 

"a""'- "'Odd., b„„,.. 

Skin irritant • ’ 

(®lea?h?r^- caus- 

culture (to “sweften”^^’ ■ Paints^’med-"'"’® 

Sas manufpnf, ^'^■'1 soil)- agri- 

-SKs""a'S3igi*o*if 

calciun, hv . ' 

PimSj “WWddde) Croci), 

Stable^chS'"; P''^«ical|y c ear f‘"'‘ 

'-^privation- Chu P ® carrier AW .'" water solu 
•'c soda wSh °f a slurrv 

hypochlorite Precin^if/ '”’® caus- 

"CS- •*.«■ 

Hazard; Toxic bv • glass 

‘I'zer label. (Hail) Yellow'"! b^P''® ‘han 39% 

hyposulRte Se ' 

"" -'-m thiosulfate. 


-- wv/ui usee 

o‘^p°jpposes in ai'r by absomr'^^^J^’ ‘*®h‘ia«cenl; 
Soluble in water ethvi P'o^a^e- 

4§iff 2 « (dnhjd^ifbt”'’;^ "d am,I .w.t 

f 1- “ ' '«»"c ■ ' 

bonate. " hydnodic acid on calcium car- 

tion. '^°^‘=rately toxic by ingestion and inhala- 
^--- Photography; medicine 

: only slightly 'soluhip warm chlo- 

insoluble in water ^ ^ alcohol and ether; 

calcium lactate CafC H '” 

Properties; White ‘ -^HtO. 

•° °Uess Somewhat Tfflorpl"/ powder; almost 
insoluble in in water, 

Nontoxic Loses H,0 at 

"aKa^orn!-"'" with cal- 

Use*®- F.C.C ^P°™‘'ng the solution. 

foods.^bSeragM!'®'^'''""'^ medicine; manufacture of 

'bfeT^®"™are)^SduS'by "°®P ("ys- 

f_ 


»-o. 

11ro™,i"f“'f.p(C,.H.,0,), 

[J'J'jJ^dldWe 'nSSf,''"' ®°'"'"' '” ■'“boJ .„d 

S'rd----. 



153 


CALCIUM PANTOTHENATE 


calcium magnesium carbonate. See dolomite. 

calcium magnesium chloride (magnesium calcium chlo- 
ride) CaC ]2 • MgClj. 

Properties: White, deliquescent crj'stals; soluble in 
water and acids; insoluble in alcohol and ether. Non- 
flammable. Low toxicity. 

Derivation: (a) A by-product in the salt industry; (b) 
by the action of hydrochloric acid on dolomite. 

Use: Manufacture of intermediates, dyes, fireproof 
paints, paper and textile sizing; preservative; labora- 
tory reagent; dehydrating starch. 

calcium mandelate Ca(CgH 703 ) 2 . 

Properties: White, odorless powder. Insoluble in al- 
cohol; slightly soluble in cold water. 

Use: Medicine and pharmaceuticals. 

calcium metasilicate. CaSiOs. 

Properties: White powder; sp. gr. 2.9. Insoluble in 
water. 

Containers: Bags. 

Hazard: Irritant dust. Use in foods restricted to 5% 
in baking powder, 2% in table salt. 

Uses: Absorbent; antacid; adhesives; filler for paper 
and paper coatings; cosmetics; food additive (anti- 
caking agent). 

See also dicalcium silicate. 

calcium molybdate CaMoOj. 

Properties: White, crystalline powder; m.p. ca. 
1250°C; sp. gr. 4.35; soluble in mineral acids; insol- 
uble in alcohol, ether, or water. Noncombustible. 
Derivation: Fusion of calcium oxide and a molybde- 
num ore. 

Grades: Technical; single crystals, 99.97%. 

Use: Molybdic acid; alloying agent in production of 
iron and steel; crystals in optical and electronic ap- 
plications. 

calcium naphthenate. 

Properties: Sticky, tenacious mass. Insoluble in water; 
soluble in ethyl acetate, carbon tetrachloride, gaso- 
line, benzene and ether. Combustible. 

Derivation: Precipitation from aqueous solution of 
calcium salts and sodium naphthenate. 

Uses: Waterproofing compositions; adhesives; driers; 
wood fillers; grafting waxes; cements; varnishes; 
color lakes. 

Sec also soap (2). 

calcium nitrate (lime nitrate; nitrocalcite; lime salt- 
peter; Norwegian saltpeter) 

(a) Ca(NOj): • 4 H 2 O; (b) Ca(N 03 ) 2 . 

Properties: White, deliquescent mass. Soluble in wa- 
ter, alcohol and acetone. Sp. gr. (a) 1.82, (b) 2.36; 
m.p. (a) 42°C, (b) 56rC. 

Ha7.ard: Strong oxidizer; dangerous fire risk in con- 
tact with organic materials; may explode if shocked 
or heated. 

Grades: Technical; pure; C.P.; reagent. 

U.ses: Pyrotechnics; explosives; matches; fertilizers; 
other nitrates; source of carbon 14 by nuclear irra- 
diation. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. 

calcium nitride Ca,N:. 

Properties; Brown crystals; sp. gr. 2.63 (17°C); m.p. 
1195'^C. Soluble in water with crolution of ammonia, 
an irritant gas; soluble in dilute acids; insoluble in 
absolute alcohol. 


calcium nitrite CafNO’); • H 2 O. 

Properties; Colorless or yellowish crystals. Hygro- 
scopic. Soluble in water; slightly soluble in alcohol. 
Sp. gr. 2.23 (34°C, anhydrous); m.p., loses water at 
100°C. 

Grades: Technical. 

calcium novobiocin. See novobiocin, 
calcium octoate. See soap (2). 

calcium ortbophosphate. See calcium phosphate, tri- 
basic. 

calcium orthotungstate. See calcium tungstate, 
calcium oxalate CaC 204 . 

Properties: White, ciy-stalline powder; soluble in di- 
lute hydrochloride acid, dilute nitric acid; insoluble in 
acetic acid and water. Sp. gr. 2.2. 

Grades: Technical; C.P. 

Hazard: Toxic and irritant. 

Use: Making oxalic acid and organic oxalates. 

calcium o.vide (lime; quicklime; burnt lime; calx; un- 
slaked lime; fluxing lime) CaO. Second in order of 
high-volume chemicals produced in U.S. (1975). 
Properties: White, or grayish-white hard lumps, some- 
times with a yellowish or brownish tint, due to iron; 
odorless. Crumbles on exposure to moist air; sp. gr. 
3.40; m.p. 2570°C; b.p. 2850°C. Soluble in acid; 
reacts with water to form calcium hydroxide, with 
evolution of heat. 

Derivation; Calcium carbonate (limestone) is roasted 
in kilns until all the carbon dioxide is driven off. 
Impurities: Calcium carbonate; magnesium, iron, and 
aluminum oxides. 

Grades: N.F.; technical; chemical lime; agricultural 
lime; building lime; F.C.C.; single crystals. 

Containers: Wooden barrels; bags; freight cars: multi- 
wall paper sacks. 

Hazard: Strong irritant; evolves heat on exposure to 
water. Dangerous near organic materials. Tolerance, 

5 mg per cubic meter of air. 

Uses: Refractory; flux in steel manufacture; pulp and 
paper; mfg. of calcium carbide; SO 2 removal from 
stack gases; sewage treatment (phosphate removal. 
pH control); poultry feeds; neutralization of acid 
waste effluents; insecticides and fungicides; dehair- 
ing of hides; food processing; sugar refining. 

calcium oxychloride. Sec calcium hypochlorite. 

calcium palmitatc Ca(Ci<HiiC02)2. White or palc- 
yellow powder produced by reacting a soluble palmi- 
tatc with a soluble calcium salt. Insoluble in water; 
slightly soluble in alcohol or ether. Combustible. 

Uses; Waterproofing agent; thickener for lubricating 
oils; manufacture of solidified oils. .Available only as 
technical grade. Sec also soap (2). 

calcium pantothenate (CUli.NOU.’Ca. The calcium .salt 
of pantothenic acid, available m either the dextro- 
or racemic forms; only the dextro- form has vitamin 
activity. 

Properties; (both forms identical) White, slightly hy- 
groscopic. odorless powder; svcctish taste; stable in 
air. solutions have a pH of 7-9; soluble in water and 
glycerol; insoluble in alcohol, chloroform, and ether. 
M.p. 170-172'^C; dec. 195-I96''C; specific rotation 
(5C aqueous solution) ♦ 28.2" (25°C). Nontoxic. 
Source; Same as pantothenic acid. 

Grades; U.S.P. (both forms); F.C.C. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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CALCIUM STRONTIUM SULFIDE 


calcium phosphite (dicalcium orthophosphite) 
CaHP 04 - 2 H 20 . 

Properties: White powder; loses its water at 200- 
300°C (with decomposition). Slightly soluble in wa- 
ter; insoluble in alcohol. 

calcium phytate (hexacalcium phytate) C 6 H 6 (CaP 04 ) 6 . 
Properties: Free-flowing white powder; slightly solu- 
ble in water. pH of saturated solution is neutral. Low 
toxicity. 

Derivation: Corn steep liquor. 

Containers: 50-lb bags. 

Uses: To remove excess metals from wine and vine- 
gar; source of calcium in pharmaceuticals and nutri- 
tion; source of phytic acid and its salts. 

calcium plumbate Ca 2 Pb 04 . 

Properties: Orange to brown crystalline powder; de- 
composed by hot water or carbon dioxide; sp. gr. 
5.71. Soluble in acids (with decomposition); insoluble 
in cold water. 

Hazard: Fire risk in contact with organic materials. 
May be toxic by ingestion. 

Uses: Oxidizing agent; pyrotechnics and safety 
matches; glass; storage batteries. 

calcium polysiiicate CaO- 12SiOj. A powder, used as 
an anticaking agent. 

calcium propionate CafOOCCHaCHj):. (Occurs also 
with one H 2 O.) White powder, soluble in water; 
slightly soluble in alcohol. Low toxicity. 

Grade: F.C.C. 

Uses: Mold-inhibiting additive in bread, other foods, 
tobacco, pharmaceuticals. 

calcium propyl arsenate CjHrAsOsCa. Crystals, solu- 
ble in water. Used for preemergence control of crab 
grass. 

Hazard: Highly toxic by ingestion. 

Shipping regulations: (Rail, Air) Arsenical com- 
pounds, n.o.s.. Poison label. 

calcium pyrophosphate CajPiO?. 

Properties: White powder. Soluble in dilute hydro- 
chloric and nitric acids; insoluble in water. Sp. gr. 
3.09; m.p. I230°C. Nontoxic. 

Grade: F.C.C. 

Uses: Polishing agent in dentrificcs; mild abrasive for 
metal polishing; nutrient and dietary supplement. 

calcium resinate. 

Properties: Yellowish-white, amorphous powder or 
lumps. Rosin odor. Soluble in acid; insoluble in wa- 
ter; soluble in amyl acetate, butyl acetate, ether 
amyl alcohol. 

Derivation: By boiling calcium hydroxide with rosin 
and filtering; fusion of hydrated lime and melted 
rosin. 

Grades: Technical; fused. 

Hazard: Flammable; dangerous fire risk; spontaneous 
heating. 

Uses: Waterproofing; manufacturing paint driers, 
porcelains, perfumes, cosmetics, enamels; coating 
for fabrics, wood, paper; tannine leather. Sec also 
soap (2). 

Shipping regulations: (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on passenger 
planes. 

calcium ricinolcatc 

Ca[Cll.(CH:),CH0HCll:CHCH(CH;)-C0.1; 

I fopcrlics: White powder with a slight odor of falls 


acids. Derived from castor oil. M.p. 84°C; sp. gr. 
1.04. Combustible; low toxicity. 

Uses; Greases and lubricants; stabilizer for polyvinyl 
chloride. 

calcium D-saccharate CaC6Hs,Of • 4HjO. 

Properties; White, crystalline powder; odorless; taste- 
less; insoluble in water and alcohol; soluble in cal- 
cium gluconate solutions. Nontoxic. 

Derivation: Oxidation of D-gluconic acid and neutral- 
ization with lime. 

Use: Medicine. 

calcium saccharin Ca(C6H4COSO:N); ■ 3'/4H;0. 
Properties: White, crj'stalline powder. Odorless or 
faint, aromatic odor; intensely sweet taste even in 
dilute solutions. 10 mg is equivalent in sweetening 
power to approximately 5 g of sucrose. Soluble in 
water. Nontoxic. 

Grade: N.F.; F.C.C. 

Use: Non-nutritive sweetener in medieine and foods. 
See also saccharin. 

calcium salicylate CafCTHsOOi " 2H:0. 

Properties: White powder; odorless, tasteless. Loses 
all water at 120°C. Soluble in water and alcohol. 
Nontoxic. 

Grades: Purity 99 +%. 

Use; Medicine. 

calcium silicate. See calcium ntctasilicatc; wollaston- 
ite; cement, Portland. 

calcium silicide CaSi:. 

Properties; Solid; sp. gr. 2.5. Insoluble in eold water; 
decomposes in hot water; soluble in acids and alka- 
lies. 

Hazard: Flammable; may ignite spontaneously in air. 
Shipping regulations: (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Flammable Solid label. 

calcium silicofluoride. See calcium fluosilicatc. 

calcium-silicon alloy. Contains 30% calcium. 

Hazard: Flammable; may ignite spontaneously in air. 
Shipping regulations: (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Flammable Solid label. 

calcium sorbate Ca(OOCCsH7):. Used as a chemical 
prcscrs'ativc in foods. Nontoxic. 

calcium .stannatc CaSnO> - 311:0. White crystalline 
powder; insoluble in water; approximate tempera- 
ture of dehydration 350°C. 

Hazard: Toxic by ingestion and inhalation. Tolerance, 
2 mg per cubic meter of air. 

Uses: Additive in ceramic capacitors; production of 
ceramic colors. 

calcium stearate Ca(Cr«Hi<0:):. 

Properties: White powder; m.p. 179-C. Insoluble in 
water; slightly soluble in hot alcohol. Decomposed 
by many acids and alkalies. Low toxicity, 

Dcri\-ation: Interaction of sodium stearate and cal- 
cium chloride; then filtration. 

Grades: Technical; F.C.C. 

Containers: Fiber drums; cartons; multiuall paper 
sacks 

INcs; Water repellent; flatting agent in paints; lubri- 
cant in making tablets, emulsions, cements; wax 
crasons. stabilizer for vin\l resins, anticaking agent 
in foods, cosmetics 

calcium strontium sulfide CaSrS- or CaS • SrS Used 
as a phosphorescent pigment, a phosphor 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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CALOCURE" 


“CaJcofast.’’57 Trademark for a series of metaiJized 
dyes containing chemically combined chromium 
used for dyeing wool. They can also be applied to 
leather, nylon, etc. 

“Calcofluor.’’^' Trademark for a series of direct dye- 
ing dyes which possess fluorescent properties. Used 
for dyeing cotton, linen, viscose, acetate, nylon, 
wool and certain synthetics. Used also in soaps as a 
brightener for textile use. 

“Calconyl.”57 Trademark for a series of coloring mat- 
ters which are in substance stabilized combinations 
of a diazotized color base and a naphthol. They are 
used for dyeing or printing of fast shades on cotton 
and rayon. 

“Calcophen,”5’ Trademark for a series of oil dyes with 
non-subliming properties. 

Uses: Varnish stains, foil coating, plastics. 

“CaIcosyn.”57 Trademark for a series of direct dyes 
for the dyeing of certain synthetic fibers such as 
cellulose acetates and nylon. 

“Calcotone.”57 Trademark for a series of highly dis- 
persed pigment pastes used whenever water suspen- 
sions of pigments are indicated. 

calcspar. See calcite. 

calendering. Passing a material between revolving 
metal rolls for any' of several purposes: (1) to con- 
vert it into a sheet of uniform thickness, (2) to cause 
it to impregnate a textile fabric, or (3) to increase its 
surface gloss and hardness. Calenders (i.e.. cylinders) 
are composed of from three to as many as 10 or 12 
hollow, cast-iron rolls up to 84 inches in width, set 
vertically in a frame. The standard ruber or plastics 
calender has three steam-heated rolls which turn in 
opposing directions, either at the same speed or at 
different speeds. When moving at the same speed, 
they deliver the mixture fed between the top and cen- 
ter rolls in a smooth sheet, which can be as thin as 
0.005 inch, from between the center and bottom rolls. 
The sheet is usually adhered to a fabric fed from the 
rear between the center and bottom rolls. If fabric 
impregnation is desired, the center roll runs faster 
than the other two, thus pressing the soft and tacky 
mixture into the textile material (tire carcases, elec- 
trical tape, etc.). In paper manufacturing, a high- 
speed calender "stack” or supercalender imparts a 
smooth finish to the sheet as it leaves the drying unit, 
l-aboratory sizes are available. 

“Calginatc.”’” Trademark for calcium alginate (q.v.). 

"Calgolac.”"" Trademark for a powdered alkaline, 
sodium hexametaphosphate detergent. 

Uses: Cleaning bars, fountains, and laboratory glass- 
ware and equipment. 

“Calgon.”"" Trademark for a sodium phosphate 
glass, commonly called sodium hexametaphosphate. 
It has a molecular ratio of 1.1 Na:0; 1 P:0> with a 
guaranteed minimum of 67(’c P;0>. 

Derivation: From food-grade phosphoric acid and 
commercial soda ash by a thermal process. 

F'orms: Powder, agglomerated particles, and broken 
glassy plates, either pure or adjusted with mild 
alkalies. 

Propcrtie.s: Completely soluble in uatcr in all propor- 
tions hut is insoluble in organic soKents. It pos- 
sesses sequestering, dispersing and dcflocculating 
properties and precipitates proteins. In scry loss 


concentrations, it inhibits corrosion of steel and pre- 
vents the precipitation of slightly soluble, scale- 
forming compounds such as calcium carbonate and 
calcium sulfate. 

Uses: Softening water without precipitate formation 
as in dyeing, laundering, textile processing and 
washing operations; corrosion inhibitor in deicing 
salt preparations; frozen desserts; pretanning hides 
in the manufacture of leather; dispersing clays and 
pigments; threshold treatment for scale and corrosion 
prevention. 

“Calgon, Composition T."'“s Trademark for a complex 
glassy phosphate produced by a thermal process. 
White powder passing an 80 mesh sieve. Differs 
from “Calgon” sodium hexametaphosphate as part 
of the sodium has been replaced by other cations, 
predominantly zinc. 

Containers; lOO-lb bags; lOO-lb drums. 

Uses; Dispersing calcium carbonates, titanium diox- 
ide, and other pigments used in the pulp and paper 
mill for coating and filling. 

“Calgon, Composition TG.”'*’' Trademark for color- 
less glass platelets of sodium zinc hexametaphos- 
phate. 

Uses; Corrosion protection in recirculating cooling 
water and municipal water systems, and after me- 
chanical cleaning of water mains where rapid film 
formation is important. 

“Calgonite.”'®* Trademark for alkaline detergent com- 
positions containing complex phosphate as a principal 
ingredient. Generally recommended for spray-tyfie 
washing operations where an alkaline cleaner is 
necessary and superior detergency with freedom 
from lime deposits is required. 

“Calgosil.”'®' Trademark for a metaphosphate-silicate 
compound; used to provide corrosion reduction in 
low hardness waters. 

caliche. See sodium nitrate. 

“Califlux."'®® Trademark for a series of oils com- 
posed principally of nitrogen bases and acidaffins. 
Used in plasticizers, extenders, as reclaiming agents 
for dark colored compounds. 

californium Cf A synthetic radioactive clement of the 
actinide group, with atomic number 98 and atomic 
weight 252. It has several isotopes, two of which (Cf 
252 and Cf 249) arc available in milligram amounts. 
The pure metal has not yet been obtained. Several 
compounds are known: the trioxidc, the trifluoridc 
the trichloride, and the scsquioxidc. The 252 isotope 
has potential uses in neutron activation analysis for 
continuous materials testing, mineral prospecting, 
oil-well logging, etc. Biologically, it is a bone-seeking 
clement, and has specialized applications in medicine. 

“Calktilc."'-'' Trademark for an acid- and alkali- 
proof caulking compound. Used in protective coat- 
ing for masonry , acid tanks and floors. 

“Calo-Clor.”'-’ Trademark for a mercurial turf fungi- 
cide containing 7.'T mercury in chemical combina- 
tion (principally mercuric and mercurous chlorides). 
Hazard Highly lo.xic by ingestion. 

“Calocurc.”'-^ Trademark for a mercurial turf fungi- 
cide having a mercury content of .'bT; principally 
mercuric and mercurous choriJes. 

H.azard. Highly toxic by ingestion. 


f'upcrior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents, 
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“Calodorant.”'5' Trademark for a group of gas odor- 
ants for use in odorization of natural gas. 

“Calogreen.”32’ Trademark for a turf fungicide com- 
posed of extremely finely divided form of mercurous 
chloride. Contains 85% mercury (insoluble in water). 
Hazard; Highly toxic by ingestion. 

calomel. See mercurous chloride. 

caloric. The amount of heat necessary to raise one 
gram of water one degree centigrade (at I atm); a 
kilogram calorie is the amount of heat required to 
raise a kilogram of water one degree centigrade. In 
the latter case, the word Calorie is capitalized when 
used alone, or the abbreviation kcal may be used. In 
connection with foods and beverages, kilogram cal- 
ories are referred to. 

calorizing. The process by which steel is coated with 
aluminum by heating it in aluminum powder. The 
aluminum forms an alloy with the steel surface and 
produces a thin, tightly adherent coating. See also 
cementation. 

“Calsolene Oil HSA.”325 Trademark for a sulfated 
ester; anionic wetting and dispersing agent. Used 
primarily for wet processing of hydrophobic fibers. 

“Cambrelle.”^''* Trademark for a nonwoven melded 
fabric used for carpet backing, road reinforcement, 
upholstery, interlinings, tablecloths and other house- 
hold applications. It is said to be composed of two 
different polymers, one lying within the other. Upon 
heating to the melting point of the external polymer, 
the fibers soften and unite to form a fabric. The term 
“melded” refers to this type of fusion. See also non- 
woven fabric. 

“Camoform.””» Trademark for bialamicol hydro- 
chloride. 

camomile oil. See chamomile oil. 

“Camoquin.”t 30 Trademark for amodiaquine hydro- 
chloride. 


wood and crystallization. This product is called nat- 
ural camphor and is dextrorotatory. Synthetic cam- 
phor, most of which is optically inactive, may be 
made from pinene, which is converted into cain- 
phene, (q.v.), which by treatment with acetic acid 
and nitrobenzene becomes camphor; turpentine oil 
is also used. 

Containers; Tins; drums. 

Grades; Technical (synthetic, m.p. 163-168°C); 
U.S.P, (m.p. 174-179°C). 

Hazard: Evolves flammable and explosive vapors 
when heated; explosive range 0.6 to 3.5% in air; 
moderately toxic. Tolerance, 2 mg per cubic meter 
of air. 

Uses; Medicine (internal and external); plasticizer for 
cellulose nitrate, other explosives, and lacquers; in- 
secticides, moth and mildew preventives; tooth pow- 
ders; flavoring; embalming; pyrotechnics; intermedi- 
ate. 

Note: A liquid form (camphor oil) is produced almost 
exclusively in Taiwan; formerly used in the manu- 
facture of sassafras oil, the available supply is now 
used chiefly as a fragrance or flavoring material, and 
to some extent as a pharmaceutical product. 

camphor bromate (alpha-bromo-I-camphor; bromin- 
ated camphor) CioHisBrO. 

Properties; Colorless crystals with slight camphor 
odor and taste. Also available as powder. Discolors 
in light and should be stored in cool, dark place. M.p. 
76°C; b.p. 274° C; sp. gr. 1.449. Soluble in alcohol, 
ether, chloroform, and oils; insoluble in water. 

Derivation; By heating camphor with bromine. 

Use: Medicine; camphor derivatives. 

camphoric acid C 8 Hi 4 (COOH) 2 . 

Properties; Colorless, odorless needles or scales. Sol- 
uble in alcohol, ether, fatty oils, and water; insoluble 
in chloroform. Sp. gr. 1.186 (20/4°C); m.p. 186- 
188°C. 

Derivation: By oxidizing camphor with nitric acid. 

Uses: Pharmaceuticals; medicine. 


cAMP. Biochemical designation for cyclic adenosine- 
3',5'-monophosphate, an activator of hormones and 
initiator of prostaglandin synthesis. 

2-camphanol. See borneol. 

2-camphanone. See camphor. 

camphene CioHij. A terpene. 

Properties: Colorless crystals. Soluble in ether; 
slightly soluble in alcohol; insoluble in water M n 
48-51°C; b.p. 159-162°C. 

Derivation; (a) By heating pinene hydrochloride with 
alkalies, aniline, or alkali salts, such as sodium ace- 
tate. (b) A constituent of certain essential oils. 

Grades: Technical (46°C m.p.). 

Containers; Tins; drums; tanks. 

Hazard; Gives off flammable vapors when heated. 

Uses; Medicine; manufacture of synthetic camphor; 
camphor substitute. 


camphor (gum camphor; 2 -camphanone) CioHisO. 
ketone occurnng naturally in the wood of the cai 
phor tree (Cinnamomum camphora). 

Properties; Colorless or white crystals, granules 
masses; penetrating aromatic odor, s 
p. 0.99; m.p. 174-179°C; sublimes slowly at roc 
temperature; slightly soluble in water; soluble in i 
‘^ 12 ’°''°*^°'™’ carbon disulfide, solve 
volatile oils. Flash po: 
ISO F (cjoscd cup); autoignition temp. 871°F. Co) 
bustible. 

Derivation; Steam distillation of the camphor-ti 


camphor, Malayan. See borneol. 
camphor, peppermint. See menthol. 

Canada balsam. See balsam, 
cananga oil. 

Properties: Yellowish essential oil; floral odor similar 
to ylang ylang (q.v.). Sp. gr. 0.908-0.925; optical 
rotation -15° to -30°; refractive index, 1.495-1.503. 
Combustible. Low toxicity. 

Grades: Regular (native); rectified (the latter being 
lighter in color, has better solubility in alcohol, and 
is more stable); F.C.C. 

Derivation; By distillation from the flowers of the 
Javanese variety of Cananga odorata. 

Containers; Cans. 

Use: Perfumery, particularly for floral types; flavor- 
ing agent in foods. 

canavanine NH 2 CNHNHOCH 2 CH 2 CHNH 2 COOH. A 
non-protein amino acid obtained from jackbean 
meal. It is found naturaly in the L(+) form. 

Properties: Crystals, from dilute alcohol; m.p. 184°C 
(dec); soluble in water; nearly insoluble in alcohol. 

Sulfate: Crystals from dilute alcohol; m.p. 172°C 
(dec); soluble in water. 

Use; Biochemical research. 

candelilla wax. 

Properties: Yellowish-brown, opaque to translucent 
solid. Soluble in chloroform, turpentine, carbon 
tetrachloride, trichloroethylene, toluene, hot petro- 
leum ether and alkalies; insoluble in water. Sp. gr. 
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0.983; m.p. 67-68°C; saponification value 65; iodine 
number 37; refractive index 1.4555. Combustible; 
nontoxic. 

Occurrence: Mexico, Texas. 

Grades: Crude; refined; powdered. 

Containers: Bags; boxes. 

Uses: Leather dressing; polishes; cements; varnishes; 
candles; electric insulating composition; sealing wax; 
waterproofing and insect-proofing containers; paint 
removers; dentistry; paper sizes; rubber and rubber 
substitutes; stiffener for soft waxes. 

candicidin (USAN). An antifungal antibiotic produced 
by Streptomyces griseus. 

candidin. An antifungal antibiotic produced by Strep- 
tomyces viridoflavus. 

cancscine. See deserpidine. 

canc sugar. See sucrose. 

cannabis (marijuana). Its principle, tetrahydrocanna- 
binol, can be made synthetically. 

Derivation: Dried flowering tops of pistillate plants of 
Cannabis sativa. 

Habitat: Iran, India; cultivated in Mexico and Eu- 
rope. 

Hazard: Controversial. Hallucinatory and possibly 
habit-forming by ingestion and inhalation. 

Uses: Formerly as sedative. No present legitimate use. 

cannel coal. A variety of bituminous or subbituminous 
coal of uniform and compact fine-grained texture. 
Dark gray to black, has a greasy luster. It is non- 
caking; yields a high percentage of volatile matter; 
and burns with a luminous, smoky flame. (ASTM 
definition, ASTM D493-39.) Combustible. 

Hazard: Explosion risk in form of dust. 

Cannizzaro, Stanislao (1826-1910). Born in Italy, he 
extended the research of Avogadro on the molecular 
concentrations of gases, and thus was able to prove 
the distinction of between atoms and molecules. His 
investigations of atomic weights helped to make pos- 
sible the discoveiy of the Periodic Law by Men- 
deleev. His research in organic chemistry led to the 
establishment of the Cannizzjiro reaction involving 
the oxidation-reduction of an aldehyde in the pres- 
ence of concentrated alkali. 

“Cantaxin."'*- Trademark for ascorbic acid. 

“Cantrccc.’’rf Trademark for a self-crimping nylon 
yarn; designed specifically for hosiery. 

CAP. Abbreriation for chloramphenicol. 

capilbritj. The attraction between molecules, similar 
•f* surface tension (q.v.). which results in the rise of 
a liquid in small tubes or fibers, or in the wetting of a 
solid by a liquid. It also accounts for the rise of s.ap 
in plant fibers and of blood in capillary (hair-likc) 
vessels. 

“Capracyl."-’’ Trademark for a group of ncuiral- 
dycing. prcmctalizcd acid colors that produce the 
highest possible degree of light fastness on nylon 
•Also suitable for dseing wool, particularU in blends 
"ith ccHulovic fiberi,. 

capraldehyde. See decanal. 

f apran. Trademark for a transparent, nylon h 
thcrmopb\!ie fdrn med for food packaging 

(USAN) Antibiolic puHliiccd by strep- 
tomyces c.ipreolus. I'sed in tncdicine 


capric acid (decanoic acid; dccoic acid; decylic acid) 
CH 3 (CH:)sCOOH. Occurs as a glyceride in natural 
oils. 

Properties: White crystals. Unpleasant odor; soluble 
in most organic solvents, and dilute nitric acid: insol- 
uble in water. Sp. gr. 0.8858 (40*C); b.p. 270=’C. 
172.6°C (30 mm); m.p. 3L5°C; refractive index 
1.4288 (40°C); acid number 308-315. Combustible; 
nontoxic. 

Derivation: Fractional distillation of coconut oil fatty- 
acids. 

Grades: Technical; 907c; F.C.C. 

Containers: Drums; tanks, carload lots. 

Uses: Esters for perfumes and fruit flavors; base for 
w'etting agents; intermediates; plasticizer; resins; in- 
termediate for food-grade additives. 

caproic acid (he.xanoic acid; hexylic acid; hcxoic acid) 
CH3(CH2)4C00H. Present in milk fats to extent of 
about 29c. 

Properties; Oily, colorless or slightly yellow liquid; 
odor of limburger cheese. Soluble in alcohol and 
ether; sliehtlv soluble in water. Sp. cr. 0.9276 
(20/4°C);“f.p.' -4.0°C; b.p. 205°C; 1I9°C (30 mm); 
refractive index 1.4168 (20°C): wt/gal 7.7 lb; \-is- 
cosity 0.031 poise (20°C). Flash point 215°F (open 
cup). Combustible. 

Deri\-ation: From crude fermentation of butyric acid; 
fractional distillation of natural fatty acids. 

Grades: Technical; reagent to 99.89c; F.C.C. 
Containers; Drums: carload lots. 

Hazard: Strong irritant to tissue. 

Uses: Analyiical chemistry; flavors; manufacture of 
rubber chemicals, sarnis’h driers, resins and phar- 
maceuticals. 

Shipping regulations; (Air) Corrosive label, l^gal 
label name hexanoic acid. 

caproic aldehyde. Sec n-hexaldchydc. 

caprolactam (aminocaproic lactam; 2-oxohcx3mcth- 
ylcncimine) 

CH;(CH:),XHC0. 

Properties: White flakes or fused; m.p. 6S-69-C; sp. 
gr. 709r solution 1.05; refractive index (40'C) 1.49.'.’'. 
(31'’C) 1.4965; soluble in water, chlorinated sol- 
vents, petroleum distillates and cyclohexcnc; heat 
of fusion 29 cal g; heat of saporization 116 cal'g; 
viscosity 9 cps at 78-C; vapor pressure 3 mm Hg at 
lOO'C, 50 mm Hg at I80"C. 

Derivation; (I) Catalytic oxidation of cyclohexane to 
cyclohcxanol, reacting with peracetic acid to form 
caprolactonc, and funher reaction with ammonia; 
(2) catalytic hydrogenation of phenol to cyclohex.a- 
nonc. reaction with ammonia to cyclohexanone 
oxime, with Beckmann rearrangement svith sulfuric 
acid catalyst; (3) catalytic oxidation of cycKxhexane 
to cvclohexanone. reaction with hydroxy iamir.e su',. 
fate and ammonia to cyclohexanone oxime, followed 
by sulfuric-acid catalyzed Beckm.inn rc.!r:anc.-meni; 
(4> rV-catalyred reaction of cyclohex.ane wnh m- 
trosyl chloride to cyclohexanone oxime hydrochlo- 
ride. followed by Beckmann re.uranrement Meih <d 
(I) was nexcr used commercr.xlly Recent m.ixJific.'.- 
tions of method L't h.axe been m.ide in order to rur.'- 
mizc formation of by-product ammonium su'.fc.t: 
Forms Mike; molten 

Csintainerx .xo-lb paper b.'gs. .'■'■'•■lb tiber drums. 
t.inVs tmolten) 

Hazard Time by inhal.’.ticn Totcr.irce, 5 prm ir. 

Uses M.inuf.-icture o', s'.r.thctic fiiscrx iexrec'.,;a;. 


Superior mimbcrx refer to Manufacturers of Trade Mark Products, for page number see Contents. 
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nylon 6), plastics, bristles, film, coatings, syiithetic 
leather, plasticizers, and paint vehicles; cross-linking 
agent for curing polyurethanes; synthesis of amino 
acid lysine. 

caprolactone. 

Derivation: Reaction product of peracetic acid and 
cyclohexanone; an intermediate product in manu- 
facture of caprolactam (q.v.). 

Containers; Tank cars; tank trucks. 

Uses; Intermediate in adhesives, urethane coatings 
and elastomers; solvent; diluent for epoxy resins; 
synthetic fibers; organic synthesis. 

“Caprolan.”^^^ Trademark for a polyamide fiber made 
from polymerized caprolactam. Has excellent dye- 
ability and a wide variety of end-uses; maintains a 
superior level of dimensional stability after heat set- 
ting and has outstanding mechanical qualities. See 
also caprolactam; nylon. 

capryl compounds. The term “capryl” is generally but 
erroneously used in the trade to refer to octyl com- 
pounds. Thus the definition of capryl and caprylic 
compounds wiff 6e found under the corresponding 
octyl entry, e.g., for capryl alcohol, see 2-n-octanol; 
for caprylic halides see corresponding octyl halide; 
for caprylic acid see octanoic acid. 

caprylyl peroxide. Legal label name for octyl peroxide 
(q.v.). 

“Captan.”'85 Trademark for a gas odorant built on a 
mercaptan base. Clear liquid, lighter than water, 
similar in odor to butyl mercaptan. 

Use; To add odor to odorless gases both for safety 
and for the detection of leaks. 

captan (N-trichloromethylmercapto-tetrahyd rophth- 
alimide) C^HjChNO^S. 

Properties: White to cream powder; m.p. 158-164“C; 
sp. gr. 1.5. Practically insoluble in water; partially 
soluble in acetone, benzene and toluene; slightly sol- 
uble ill ethylene dichloride and chloroform. 
Derivation: Reaction product of tetrahydrophthalam- 
ide and trichloromethylmercaptan. 

Containers: SO-lb fiber drums; 5-lb bags. 

Hazard; Toxic and irritant. Avoid contamination of 
feed and foodstuffs. Avoid inhalation of dust or 
spray mist. Avoid prolonged or repeated contact 
with skin. 

Uses; Seed treatment; fungicide in paints, plastics, 
leather, fabrics, and fruit preservation. 

Captax.”t*5 Trademark for 2-mercaptobenzothiazole. 
Cream-colored to buff powder; characteristic odor. 
An acid accelerator of vulcanization in tire treads, 
mechanical rubber goods, wire insulation, footwear, 
clothing, drug sundries; requires stearic acid as 
activator. Imparts excellent ageing and heat resis- 
tance. 

capture. The process in which an atomic or nuclear 
system acquires an additional particle; for example, 
th^e capture of electrons by positive ions, or capture 
ol electrons or neutrons by nuclei. (AEC). See also 
cross-section (I); neutron; fission. 

“Capyco.”-'*' Trademark for pyrophyllite. 

caramel. A sugar-based food colorant made from liquid 
corn syrup by heating in the presence of catalysts to 
about 250 F for several hours, cooling to 200°F, 
xli -11 brown color results from either 

Maillard reactions, true caramelization, or oxidative 
reactions. Caramels are colloidal in nature, the par- 
ticles being held in solution by either positive or 


negative electric charges. See also caramelization; 
browning reaction. 

caramelization. A type of nonenzymic browning reac- 
tion occurring during exposure of food products to 
heat when the products contain no nitrogen com- 
pounds, e.g., sugars. See also browning reaction. 

carbachol (carbamylcholine chloride; choline chloride 
carbamate) NH 2 COOCH 2 CH 2 • N(CH3)3C1. 
}^roperties; White or faintly yellow crystals or as 
crystalline powder, odorless, or with faint amine 
odor, and hygroscopic. Soluble in water and alcohol; 
almost insoluble in chloroform and ether. M.p. 201- 
205°C (with decomposition). 

Grade: U.S.P. 

Use; Medicine. 

carbamate. A compound based on carbamic acid, 
NH 2 COOH, which is used only in the form of its 
numerous derivatives and salts. 

carbamide. See urea. 

carbamide peroxide. See urea peroxide. 

carbamide phosphoric acid (urea phosphoric acid) 
C0{NH2)2 • H 3 PO 4 . 

Properties: White rhombic crystals. Very soluble in 
water and alcohol. 

Containers: 350-lb drums. 

Hazard: Evolves toxic fumes when heated. 

Uses: Catalyst for acid-setting resins; flameproofing 
compositions; cleaning compounds; acidulant. 

carbamidine. See guanidine, 
carbamite. See sym-diethyldiphenylurea. 
carbamylcholine chloride. See carbachol, 
carbamylguanidine sulfate. See guanylurea sulfate. 

carbamylhydrazine hydrochloride. See semicarbazide 
hydrochloride. 

carbamylmethylcholine chloride. See bethanechol chlo- 
ride. 

carbamylurea. See biuret, 
ciirbanil. See phenyl isocyanate, 
carbanilide. See diphenylurea. 

carbanion. A negatively charged organic ion such as 
H3C — , RC— , having one more electron than the 
corresponding free radical. Carbanions are short- 
lived but important intermediates in base-catalyzed 
polymerization and alkylation reactions. See carbo- 
nium ion; carbene; free radical. 

“Carbanfhrene.”^''^ Trademark for anthraquinone vat 
dyes. 

cftrbaryl. Generic name for 1-naphthyl-N-methylcar- 
bamate. C10H7OOCNHCH3. 

Properties; Solid; m.p. 142°C. 

Derivation; Synthesized directly from 1-naphthol and 
methyl isocyanate or from naphthyl chloroformate 
(1-naphthol and phosgene) plus methylamine. 

Hazard; Toxic by ingestion, inhalation, and skin ab- 
sorption. Irritant. A reversible cholinesterase inhibi- 
tor. Tolerance, 5 mg per cubic meter of air. Use may 
be restricted. 

Use; Insecticide. 

“Carbasols.”^^^ Trademark for products consisting of 
natural resin esters condensed with modifying agents 
of the polyhydric alcohol-polybasic acid type. Avail- 
able in wide variation as to physical properties such 
as color, softening point, and acid number. 
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Uses: Cellulose-ester lacquers; oleoresinous varnishes; 
printing ink vehicles. 

carbazide. See carbodihydrazide. 

carbazole (dibenzopyrrole; diphenylenimine) 

(C6H4)2NH (tricyclic). 

Properties: White crystals with characteristic odor; 
m.p. 244-246°C; b.p. 352-354°C; soluble in alcohol 
and ether; insoluble in water. Low toxicity. 
Derivation: (a) From crude anthracene cake by selec- 
tive solution of the phenanthrene with crude solvent 
naphtha, removal of the anthracene by conversion 
into a sulfonic derivative and extraction by means of 
water, (b) Synthetically, from ortho-aminobiphenyl. 
Grades: Technical, 97%. 

Containers: Barrels; fiber drums. 

Uses: Manufacture of dyes; reagent; explosives; insecti- 
cides; lubricants; rubber antioxidants; odor inhibitor 
in detergents. 

carbazotic acid. See picric acid. 

carbene (methylene). An organic radical containing 
divalent carbon. Some divalent carbon derivatives 
where the carbon is multiple-bonded to oxygen or 
nitrogen are stable compounds (carbon monoxide); 
most are highly reactive units that are known only as 
reaction intermediates. Carbenes, carbonium ions, 
carbanions, and free radicals are the four most im- 
portant classes of organic reaction intermediates 
containing carbon in an unstable valence state. A 
typical synthesis involving a carbene is that of cyclo- 
propanes by the addition of carbenes to olefins. 

2-carbethoxycyclohexanone OC6H9COOC2H5. 
Properties: Colorless liquid with a characteristic ester 
odor; b.p. 106-107°C (11 mm); sp. gr. 1.074 (25°C); 
refractive index n (17.5/D) 1.4750. Soluble in dilute 
alkali; insoluble in water. Combustible. 

Use: Intermediate. 

2-carbethoxycyelopen(anone (ethyl cyclopentanone-2- 
carboxylate; ethyl-2-oxocyclopentanecarboxylate) 

OC 5 H 7 COOC 2 H 5 . 

Properties: Colorless liquid with characteristic ester 
odor; b.p. 122-124°C (25 mm); flash point 19I°F; 
refractive index 1.451 (25° C); sp. gr. 1.0976 (0°C); 
soluble in equimolecular amounts of dilute alcohol; 
insoluble in water. Combustible. 

Hazard: Avoid inhalation of vapors and contact with 
skin. 

Uses: Intermediate; pharmaceutical intermediate. 

beta-carbethoxyethyltriethoxysilane 

C2H500C(CH2)2Si(0C2H5)3. 

Properties: Colorless liquid. B.p. 246° C. Combustible. 
Hazard: May be toxic and irritant. 

Use: Intermediate. 

N-carbethoxypiperazine C7HMN2O2. 

Properties: Colorless, somewhat viscous liquid; slight 
odor; b.p. I16-117°C (12 mm); 237°C (760 mm); 
refractive index 1.4756 (25°C). Miscible with water 
and common organic solvents. 

Containers: 55-gal drums. 

Use: Intermediate. 

bete-carbethoxypropylmethyldiethoxysilane 

C2H500C(C,H6)CH,Si(0C2H5)2. 

Hroperties: Colorless liquid. B.p. 228°C. Combustible. 
Hazard: May be toxic and irritant. 

Use: Intermediate. 


carbide. A binary solid compound of carbon and an- 
other element. The most familiar carbides are those 
of calcium tungsten, silicon, boron, and iron (ce- 
mentite). Two factors have an important bearing on 
the properties of carbides: (I) the difference in elec- 
tronegativity between carbon and the second element, 
and (2) whether or not the second element is a transi- 
tion metal. Salt-like carbides of alkali metals are 
obtained by reaction with acetylene; those obtained 
from silver, copper and mercury salts are explosive. 
See acetylide. See also carbide, refractory and car- 
bide, cemented. 

carbide, cemented. A powdered form of refractory 
carbide (q.v.) united by compression with a bonding 
material (usually iron, nickel, or cobalt), followed 
by sintering. Tungsten carbide (q.v.) is bonded with 
cobalt at 1400°C; from 3 to 25% of cobalt is used 
depending on the properties desired. Used chiefly in 
metal cutting tools, which are hard enough to per- 
mit cutting speeds in rock or metal up to 100 times 
that obtained with alloy steel tools. 

carbide, refractory. A carbide (q.v.) characterized by 
great hardness, thermal stability, high melting point, 
and chemical resistance. Decomposed by fusion with 
alkali, and attacked by mixtures of nitric and hydro- 
fluoric acids. The best known refractory carbides 
are those of silicon, boron, tungsten, molybdenum, 
and tantalum. Used as abrasives, furnace linings, and 
other high-temperature applications. Some types are 
bonded. 

carbinol 

(1) Synonym for methyl alcohol, CH3OH. 

(2) Hence, any compound of similar structure re- 
taining the COH radical, and in which hydrocarbon 
radicals may be substituted for the hydrogen origi- 
nally attached to the carbon. Thus isopropyl alcohol 
(CH3)2CH0H, and benzyl alcohol, C6H5CH2OH, 
may be named dimethylcarbinol and phenylcarbinol 
respectively. 

carbinoxamine maleate 

C1C6H4CH(C5H4N)0CH2CH2N(CH3)2 • C 4 H 4 O 4 . 

(2-[para-chloro-alpha-(2-dimethyl-amino-ethoxy)- 

benzyl]pyridinemaleate. 

Properties: White, odorless, bitter crystalline powder; 
m.p. 116-121°C. Very soluble in water; freely solu- 
ble in alcohol and chloroform; very slightly soluble 
in ether; pH (1% solution) 4.6-5. 1. 

Grade: N.F. 

Use: Medicine. 

“Carbitol.”-''* Trademark for a group of mono- and 
dialkyl ethers of diethylene glycol and their deriva- 
tives; specialized solvents with a wide variety of 
properties and uses. Specific types are as follows: 

butyl “Carbitol” 

See diethylene glycol monobutyl ether. 

butyl “Carbitol” acetate 
See diethylene glycol monobutyl ether acetate. 

“Carbitol” acetate 

See diethylene glycol monoethyl ether acetate. 

“Carbitol” solvent 

See diethylene glycol monoethyl ether. 

dibutyl “Carbitol” 

See diethylene glycol dibutyl ether. 

diethyl “Carbitol” 

See dieth}’lene glycol diethyl ether. 

N-hexyl “Carbitol” 

See diethylene glycol monohexyl ether. 
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methyl “Carbitol” 

See diethylene glycol monomethyl ether, 
methyl “Carbitol” acetate 
See diethylene glycol monomethyl ether acetate. 

“Carbium.”-'*^ Trademark for a precipitated calcium 
carbonate filler for PVC resins. Used in extruded 
stocks, calendered stocks, floor tile, plastisols and 
organosols. 

“Carbocaine” Hydrochloride.'''^ Trademark for mepi- 
vacaine hydrochloride. 

carbocyclic. Any organic compound whose “skeleton” 
is in the form of a closed ring of carbon atoms. This 
includes both alicyclic and aromatic structures. 

carbodihydrazide (carbazide) COfNHNHz)'. 

Properties; Colorless crystals; m.p. 154°C; sp. gr. 

1,1616 (-5°C). Very soluble in water and alcohol. 
Uses: Organic intermediate and photographic chemical. 

carbodiimide. See cyanamide (1). 

“Carbo-Dur.”"*** Trademark for an adsorbent of gran- 
ular activated carbon used in taste, color, and odor 
removal. 

“Carbofrax.”^*'' Trademark for bonded refractory 
bricks for furnace linings, muffle walls, etc.; also the 
cement or mortar used to install them. Contains 85% 
or more silicon carbide. Porosity about 13%. See 
also refractory; silicon carbide. 

carbohydrase. An enzyme whose catalytic activity is 
directed toward the breaking down of complex car- 
bohydrates to simpler units. Illustrations are amy- 
lase; invertase; maltase (q.v.). 

carbohydrate. A compound of carbon, hydrogen 
and oxygen that contains the saccharose grouping 

I 

H-C-C- 

I II 

OHO 

or its first reaction product, and in which the ratio 
of hydrogen to oxygen is the same as in water. Car- 
bohydrates are the most abundant class of organic 
compounds, constituting three-fourths of the dry 
weight of all vegetation. They are also widely 
distributed in animals and lower forms of life. They 
comprise (I) monosaccharides: simple sugars, such 
as fructose (levulose) and its isomer glucose (dex- 
trose), both having the formula C^HizOe; (2) disaccha- 
rides: sucrose (C 12 H 22 O 11 ), maltose, cellobiose, and 
lactose; and polysaccharides (high polymeric sub- 
stances). The last group includes the entire starch 
and cellulose families, as well as pectin, the seaweed 
products agar and carrageenan, and natural gums. 
The simple sugars are crystalline and water- 
soluble, with a sweet taste; starches are water-soluble, 
tasteless and amorphous; cellulose is insoluble in 
water and organic solvents, and is only partially 
crystalline. Galactose, sorbose, xylose, arabinose, 
and mannose are constituents of more complex sug- 
ars. The natural gums are water-soluble plant prod- 
ucts composed of monosaccharide units joined by 
glycosidic bonds (arabic, tragacanth). See also sugar; 
starch; cellulose; gums, natural; photosynthesis; 
nutrient. 

Carbo-Korez.”'” Trademark for a carbon-filled, syn- 
tlietic-resm, acid-proof cement of the phenolformal- 
dehyde type used as a mortar cement where tempera- 
tures do not exceed 370° F. Especially good for high 
concentrations of sulfuric acid. 


“Carbolac.”275 Trademark for high color channel 
blacks; used for paint, varnish, and lacquer. 

carbolfuchsin (Ziehl’s stain). A staining solution of 
fuchsin in alcohol and aqueous phenol used in the 
study of microorganisms. 

carbolic acid. Legal label name for phenol (q.v.). 

carbolic oil (middle oil). Comprises the fraction hav- 
ing a boiling range of about I90-250°C obtained 
from distillation of coal tar, and containing naph- 
thalene, phenol, and cresols. 

3-tarbomelhoxy-l-methyl-4-piperidone hydrochloride 
CsHrjNOr ■ HCl. White crystalline solid; m.p. 165°C. 
Soluble in water, alcohols; insoluble in ether, hydro- 
carbons. 

Use; Pharmaceutical intermediate. 

2-Carbomethoxy-l-methylvinyI dimethyl phosphate. For 
the alpha isomer, see mevinphos. The beta isomer is 
also a pesticide. 

carbomycin. An antibiotic isolated from products of 
Streptomyces halstedii when grown in suitable media 
by deep culture method. It inhibits growth of certain 
gram-positive bacteria such as staphylococci, pneu- 
mococci and hemolytic streptococci. 

Properties: White, odorless, bitter powder; m.p. 195- 
220°C (dec). Freely soluble in chloroform; very 
slightly soluble in water; slightly soluble in alcohol 
and ether. Stable when protected from moisture; pH 
(saturated solution) 5.5-8. 0. 

Use; Medicine. 

carbon. C. A nonmetallic element; atomic number 6; 
atomic weight 12.0111; Group IVA of the Periodic 
Table; normal valence 4, but divalent forms are 
known (carbenes). Carbon has two stable and four 
radioactive isotopes. The C'^ isotope, which com- 
prises 99% of the element, is the standard to which 
atomic weights of all other elements are referred (i.e., 
C = 12.00 exactly). One mole of carbon atoms 
(6.02 X 10 ”) is contained in 12 grams of C'^. Carbon 
has two crystalline allotropes (diamond and graphite) 
and several amorphous allotropes (coal, coke, carbon 
black, charcoal). 

Carbon is present in all organic and in a few inor- 
ganic compounds (carbon oxides, carbon disulfide 
and metallic carbonates such as calcium carbonate). 
It is the active element in photosynthesis and thus 
occurs in all plant and animal life. The radioisotope 
C"'’ is used in tracer research and chemical dating. 
Carbon is a strong reducing agent and is used as such 
in purifying metals. It is the only element capable of 
forming four covalent bonds. Its strong electrical 
conductivity is used to advantage in electrodes and 
other electrical devices. Its presence in small propor- 
tions in steel has a pronounced effect on the prop- 
erties of the metal. 

Carbon forms binary compounds called carbides 
with many metals and some nonmetals. A few com- 
pounds are known which contain divalent carbon 
(carbenes or methylenes). 

Since its major properties and uses vary widely 
with its form, the following entries should be con- 
sulted: diamond; graphite; carbon, activated; carbon 
black; carbon, industrial; charcoal; coke; steel; car- 
bon cycle. 

carbon 13. Stable, nonradioactive carbon isotope used 
for special analytical research. Commercially avail- 
able in gram quantities. 

carbon 14 (radiocarbon). Naturally occurring radio- 
active carbon isotope of mass number 14; a special 



163 


CARBON DIOXIDE 


case of radioactivity induced by cosmic rays. Half- 
life, 5580 years; beta radiation. Can be made by re- 
actor irradiation of calcium nitrate. 

Uses: Radiation source in thickness gauges and other 
instruments; elucidation of mechanisms in organic 
chemistry, metallurgy, and biochemical reactions; 
radiocarbon dating in geology and archaeology. 

carbon, activated (active carbon; activated charcoal). 
An amorphous form of carbon characterized by high 
absorptivity for many gases, vapors, and colloidal 
solids. The carbon is obtained by the destructive dis- 
tillation of wood, nut shells, animal bones, or other 
carbonaceous material; it is “activated” by heating 
to 800-900°C with steam or carbon dioxide, which 
results in a porous internal structure (honeycomb- 
like). The internal surface area of activated carbon 
averages about 10,000 square feet per gram. The 
specific gravity is from 0.08 to 0.5. It is not effective 
in removing ethylene. 

Grades: Technical: U.S.P., as activated charcoal. 

Containers: Bags; fiber drums. 

Hazard: Moderate, by inhalation of dust. Flammable. 

Uses: Decolorizing of sugar; water and air purifica- 
tion; solvent recovery; waste treatment; removal of 
sulfur dioxide from stack gases and “clean” rooms; 
deodorant; removal of jet fumes from airports; cat- 
alyst; natural gas purification; brewing; chromium 
electroplating; air conditioning. 

Shipping regulations: (Rail) Yellow label. (Air) Flam- 
mable Solid label. 

carbonate. A compound resulting from the reaction 
of either a metal or an organic compound with car- 
bonic acid. The reaction with a metal yields a salt 
(calcium carbonate), and that with an aliphatic or 
aromatic compound forms an ester, e.g., diethyl car- 
bonate, diphenyl carbonate. The latter are liquids 
used as solvents and in synthesizing polycarbonate 
resins. 

See also carbonic acid. 

carbon bisulfide. See carbon disulfide. 


mal blacks do not “fly” as readily. Sp. gr. 1.8-2. 1; 
b.p. 4200°C. Insoluble in all solvents. 

Forms: Powder; pellets; pastes. 

Grades: (ASTM) N660, N550, N330, NllO, N220, 
N761, N762, N601, 5300 (channel), 5301. 

Containers: Multiwall paper bags; lined barrels. 

Uses: Tire treads, belt covers, and other abrasion- 
resistant rubber products; plastics, as reinforcing 
agent, opacifier, electrical conductivity, UV light ab- 
sorber; colorant for printing inks; carbon paper; 
typewriter ribbons; paint pigment; nucleating agent 
in weather modification; expanders in battery plates. 

carbon, combined. A metallurgical term for carbon 
which has combined chemically with iron to form 
cementite, as distinct from graphitic carbon in iron 
or steel. See also pearlite; ferrite. 


carbon cycle. 

(!) The progress of carbon from the air (carbon 
dioxide) to plants by photosynthesis (sugar and 
starches) then through the metabolism of animals to 
decomposition products which ultimately return it 
to the atmosphere in the form of carbon dioxide. 

(2) One of the processes by which the sun and 
other self-luminous astronomical bodies are thought 
to derive their energy. The net process is the com- 
bination (fusion) of four hydrogen atoms to form 
helium. One mechanism, called the carbon cycle, in- 
volves successive additions of hydrogen atoms, fol- 
lowed by beta decay, to an initial carbon- 1 2 atom, 
until a final step is reached in which the new nucleus 
breaks down to a helium atom and a carbon-12 is 
regenerated. The carbon thus functions as a catalyst 
for the process. At the temperatures prevailing in 
the sun all atoms are stripped of their electrons and 
the reaction is between the nuclei of the atoms 
(thermonuclear reaction). Symbolically, the set of 
reactions is written. 


C 

C 

o 


'^ + H‘-^N'^ N’’— C‘^+e; 

+ HUn'^ N"" + H'-*0''; 

+ e; N" + H'— C" + He". 


carbon black. Finely divided forms of carbon made 
by the incomplete combustion or thermal decomposi- 
tion of natural gas or petroleum oil. The principal 
types, according to the method of production, are 
channel black (also called impingement black), fur- 
nace black (q.v.), and thermal black. 

Channel black is characterized by lower pH, 
higher volatile content, and less chainlike structure 
between the particles. It has the smallest particle size 
(largest specific surface area) of any industrial ma- 
terial; the particles are in the colloidal range. Surface 
area runs to about 18 acres per pound. Its chief use is 
as reinforcing agent for rubber (tire treads); it in- 
creases both abrasion and oil resistance. Stearic acid 
is required for optimum dispersion. Channel black is 
no longer used extensively. 

Thermal black consists of relatively coarse parti- 
cles and is used principally as a pigment. Furnace 
black produced from natural gas has an intermediate 
particle size while that produced from oil can be 
made in a wide range of controlled particle sizes and 
is particularly suitable for reinforcing synthetic 
rubber. Furnace black is by far the most important 
form of carbon black, greatly exceeding the other 
two in volume used. 

Properties: The raw product is extremely fine, smoke- 
hke powder which remains suspended in air and pene- 
trates thin paper and textiles (channel black). Ther- 


See also fusion (2). 

carbon dichloride. See perchloroethylene. 

carbon dioxide CO 2 . 29th highest-volume chemical pro- 
duced in the U.S. (1975). 

Properties: (a) gas: colorless, odorless, sp. gr. 1.53 
(air = 1. 00), (b) liquid: volatile, colorless, odorless, 
sp. gr. (-37°C) 1.101, sp. volume 8.76 cu ft/lb 
(70°F). (c) solid (dry ice): white, snow-like flakes or 
cubes, sp. gr. 1.56 (-79°C), m.p. -78.5°C (sublimes). 
All forms are noncombustible. Soluble in water (car- 
bonic acid, H2CO3), hydrocarbons, and most or- 
ganic liquids. Nontoxic (solid); an asphyxiant gas. 

Derivation: (a) gas — CO 2 is present in air to extent of 
0.03% by volume and 0.0474% by weight, but is not 
economically recoverable. Its chief sources are as 
follows: (1) end product of combustion and respira- 
tion, (2) cracking of hydrocarbons, (3) fermentation 
of carbohydrates, (4) action of heat or acid on lime- 
stone, marble, and other carbonates, (5) natural 
springs or wells, (b) liquid — by compressing and 
cooling the gas to about -37°C. (c) solid (dry’ ice) — 
by expanding the liquid to vapor and snow in presses 
that compact the product into blocks. The vapor is 
recycled. 

Grades: Technical; U.S.P.; commercial and welding 
99.5%. 

Containers: Liquid — steel cylinders, tank cars and 
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trucks. Solid— ten-inch cubes wrapped in paper, in- 
sulated corrugated board or other special types. 
Shipped in insulated refrigerator cars or trucks. 
Hazard; (solid) Damaging to skin and tissue; keep 
away from mouth and eyes. Tolerance (gas): 5000 
ppm in air. 

Uses: Refrigeration; carbonated beverages; aerosol 
propellant; chemical intermediate (carbonates, syn- 
thetic fibers, paraxylene, etc.); low-temperature test- 
ing; fire extinguishing; inert atmospheres; municipal 
water treatment; medicine; enrichment of air in green- 
houses; fracturing and acidizing of oil wells; mining 
(Cardox method); miscellaneous pressure source; 
hardening of foundry molds and cores; shielding gas 
for welding; cloud seeding; moderator in some types 
of nuclear reactors; immobilization for humane ani- 
mal killing; special lasers; blowing agent. 

Shipping regulations; (Rail) (liquid) Green label. (Air) 
(Gas or liquid) Nonflammable Gas label. 

Note: Carbon dioxide is the source of the carbon 
utilized by plants to form organic compounds in the 
photosynthetic reaction, catalyzed by chlorophyll. 
See photosynthesis; carbon cycle (1). 

carbon disulfide (carbon bisulfide) CS2. 

Properties; Clear, colorless or faintly yellow liquid, al- 
most odorless when pure; strong disagreeable odor. 
Sp. gr. 1.260 at 25/25°C; b.p. 46.3'’C; freezing point 
-ill°C; wt/gal 10.48 lb (25°C); refractive index 
1.6232 (23°C); flash point -22°F; autoignition temp. 
212°F. Soluble in alcohol, benzene, and ether; slightly 
soluble in water. Classed as an inorganic compound. 
Derivation: (a) Reaction of natural gas or petroleum 
fractions with sulfur, (b) From natural gas and hy- 
drogen sulfide at extremely high temperature (plasma 
process), (c) By heating sulfur and charcoal and con- 
densing the carbon disulfide vapors. 

Method of purification: Distillation. 

Impurities; Sulfur compounds. 

Grades: 99.9%; spectrophotometric. 

Containers: Drums; tank cars. 

Hazard; Highly flammable; dangerous fire and explo- 
sion risk; can be ignited by friction. Explosive limits 
in air 1 to 50%. Poisonous. Tolerance, 20 ppm in 
air. Absorbed by skin. Safety data sheet available 
fiom Manufacturing Chemists Assn., Washington, 

Uses; Viscose rayon; cellophane; manufacture of car- 
bon tetrachloride and flotation agents; veterinary 
medicine; solvent. 

Shipping regulations: (Rail) Red label. Not accepted 
by express. (Air) Not acceptable. 

carbon fiber. See graphite fiber. 

carbon fluoride CF,, C 4 F. A solid nonconductive ma- 
terial formed on carbon anodes during electrolysis 
of molten potassium fluoride-hydrogen fluoride mix- 
tures to yield elemental fluorine. C 4 F is unstable at 
60°C and higher temperatures. (CF) forms only at 
higher temperatures. 

carbon, graphitic. A metallurgical term referring to 
practically pure carbon which forms in pig iron dur- 
ing cooling, because the absorbing power of iron for 
carbon decreases as its temperature falls. It exists in 
the iron in the form of tiny flakes distributed through- 
out the mass. The tendency of graphitic carbon is 
to weaken the metal, while combined carbon up to 
the limit of about 0.90% strengthens it. See also 
pearlite; cemcntite; ferrite. 

carbon hexachloride. See hexachloroethane. 


carbonic acid. 

HjCOj, or HO^C=0. 

A weak acid formed by reaction of carbon dioxide 
with water. Both organic and inorganic carbonates 
are formed from it by reaction with organic com- 
pounds or metals, respectively. Thus inorganic car- 
bonates (CaCOs, KCO3, NajCOj, etc.) are salts of 
carbonic acid and organic carbonates are esters of 
carbonic acid. 

carbonic anhydrase. An enzyme in red blood cells which 
catalyzes the production of carbon dioxide and water 
from carbonic acid. 

Use; Biochemical research. 

carbon, industrial. Any form of pure carbon used for 
industrial purposes, exclusive of fuel. Coke is one of 
the most important. Besides its use (combined with 
coal-tar pitch) for refractories, furnace linings, elec- 
trodes, fibers, etc., it has tremendous volume con- 
sumption for reduction of iron in blast furnaces (see 
coke). Graphite in its many applications is another 
form; activated carbon for decolorizing and solvent 
recovery, carbon black for rubber and printing inks, 
industrial diamonds as abrasives and drilling bits, 
compressed carbon for electrodes and other electrical 
uses, and carbon fibers and whiskers are all included 
in this term. 

carbonium ion. A positively charged organic ion such 
as HjC^ H2RC , R3C*=0, etc., having one less 
electron than the corresponding free radical and act- 
ing in subsequent chemical reactions as though the 
positive charge was localized on the carbon atom. 
Such ions can exist only when corresponding nega- 
tive ions are also present. An electron-deficient car- 
bon atom is extremely reactive and has only a transi- 
tory existence in most cases, but many organic 
rearrangement and replacement reactions are effec- 
tively explained in terms of a carbonium ion inter- 
mediate, including acid-catalyzed polymerization of 
propylene and other olefins. In this case propylene 
and hydrogen ion form a carbonium ion as follows; 
H,C-HC=CH2 + H"-H3C-HC^-CH3. The latter 
then combines with another molecule of 
HC3 — HC=CH2 to start chain growth. 

The difference between a carbonium ion, a free 
radical and a carbanion may be illustrated as follows: 


R 

+ 
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R 


carbonium free carbanion 

ion radical 


carbonization. See destructive distillation. 

carbon monoxide CO. Discovered by Priestley in 
America in 1799. 

Properties: Colorless gas or liquid; practically odor- 
less. Burns with a violet flame. Slightly soluble in 
water; soluble in alcohol and benzene. Sp. gr. 0.96716; 
b.p. -I90°C; solidification point -207°C; specific 
volume 13.8 cu ft/lb (70°F). Autoignition temp, 
(liquid) I128°F. Classed as an inorganic compound. 

Derivation: (a) Obtained almost pure by placing a 
mixture of oxygen and carbon dioxide in contact 
with incandescent graphite, coke or anthracite, (b) 
Action of steam on bot coke or coal (water gas) or 
on natural gas (synthesis gas). In the latter case, car- 
bon dioxide is removed by absorption in amine solu- 
tions, and the hydrogen and carbon monoxide sep- 
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arated in a low-temperature unit, (c) By-product in 
chemical reactions, (d) Combustion of organic com- 
pounds with limited amount of oxygen as in auto- 
mobile cylinders, (e) Dehydration of formic acid. 
Grades; Commercial (98%); C.P. (99.5%). 

Containers; Cylinders; (liquid) special insulated double- 
walled trucks. 

Hazard; Highly toxic by inhalation; highly flammable, 
dangerous fire and explosion risk; lower explosion 
limit in air 12.5% by volume. Tolerance, 50 ppm 
(industrial workrooms); U.S. standard, 35 ppm. 
Note; CO has an affinity for blood hemoglobin over 
200 times that of oxygen. A major air pollutant. 

Uses; Organic synthesis (methanol, ethylene, isocy- 
anates, aldehydes, acrylates; phosgene); fuels (gas- 
eous); metallurgy (special steels, reducing oxides, 
nickel refining); zinc white pigments. 

Shipping regulations; (Rail) Red Gas label. (Air) 
Flammable Gas label. Not acceptable on passenger 
planes. See also synthesis gas (1). 

“Carbonox.”236 organic humic acid material used 
for treatment of drilling mud to reduce viscosity and 
gel strength. Also used to prepare emulsion muds 
characterized by low filtration rates, stability, and 
easy maintenance. 

carbon oxybromide. See bromophosgene. 
carbon oxychloride. See phosgene, 
carbon oxycyanide. See carbonyl cyanide, 
carbon oxyfluoride. See carbonyl fluoride, 
carbon oxysulfide. See carbonyl sulfide, 
carbon steel. See steel. 

carbon tetrabromide (tetrabromomethane) CBr 4 . A bro- 
minated hydrocarbon. 

Properties; Colorless crystals; sp. gr. 3.42; m.p. 90. PC; 
b.p. 189. 5°C; insoluble in water; soluble in alcohol, 
ether, and chloroform. Noncombustible. 

Hazard; Moderately toxic; narcotic in high concen- 
trations. 

Use; Organic synthesis. 

carbon tetrachloride (tetrachloromethane; perchloro- 
methane) CCL. A chlorinated hydrocarbon. 
Properties; Colorless liquid; yields vapors 5.3 times 
heavier than air; sweetish, distinctive odor. Sp. gr. 
1.585 (25/4°C); b.p. 76.74“C; freezing point -23.0°C; 
refractive index 1.4607 at 20° C; vapor pressure 91.3 
mm (20°C); wt/gal 13.22 lb (25°C); flash point, none. 
Miscible with alcohol, ether, chloroform, benzene, 
solvent naphtha, and most of the fixed and volatile 
oils; insoluble in water. Noncombustible. 

Derivation; (a) Interaction of carbon disulfide and 
chlorine in presence of iron; (b) chlorination of 
methane or higher hydrocarbons at 250-400°C. 
Method of purification; Treatment with caustic alkaji 
solution to remove sulfur chloride, followed by recti- 
fication. 

Grades; Technical; C.P.; electronic. 

Containers; 55-gal drums; tank cars; tank trucks. 
Hazard; Highly toxic by ingestion, inhalation, and 
skin absorption. Narcotic. Tolerance, 10 ppm in air. 
Decomposes to phosgene at high temperature. Do not 
use to extinguish fire. Safety data sheet available 
fiom Manufacturing Chemists Assn., Washington, 

^ ^^f^Serants and propellants, especially the 
chlorofluorohydrocarbons; metal degreasing; agri- 


cultural fumigant; chlorinating organic compounds; 
production of semiconductors. 

Shipping regulations; (Air) Poison label. (Rail) Poi- 
sonous liquids, n.o.s., Poison label. 

Note; Not permitted in products intended for home 
use. 

carbon tetrafluoride. See tetrafluoromethane. 

carbon trichloride. See hexachloroethane. 

carbonyl group. The divalent group C=0, which oc- 
curs in a wide range of chemical compounds. It is 
present in aldehydes, ketones, organic acids and 

sugars, as well as in the carboxyl group, i.e., 

In combination with transition metals it forms coor- 
dination compounds which are highly toxic, as they 
decompose to release carbon monoxide when ab- 
sorbed by the body, e.g., nickel carbonyl. Several 
metal carbonyls have antiknock properties. The car- 
bonyl group is also found in combination with non- 
metals, as in phosgene (carbonyl chloride); these 
compounds are also poisonous. 

N,N-carbonylbis(4-methoxymetanilic acid) disodium 
salt (sodium methoxymetanilate urea) 
[QH3(0CH3)(S03Na)NH]2C0. 

Properties; Gray paste; solids approx. 70%. 

Grades; Technical. 

Hazard; May be toxic. 

Use; Intermediate. 

carbonyl bromide. See bromophosgene. 
carbonyl chloride. See phosgene. 

carbonyl cyanide (carbon oxycyanide) CO(CN) 2 . 
Properties; Colorless liquid. Unstable in the presence 
of water. B.p. -83°C; sp. gr. 1.139 (-114°C); m.p. 
I14°C. 

Hazard; Highly toxic. Tolerance (as CN), 5 mg per 
cubic meter in air. 

Uses; Organic synthesis. 

Shipping regulations; (Rail) (Air) Cyanide solutions, 
n.o.s.. Poison label. 

carbonyl fluoride (fluoroformyl fluoride; carbon oxy- 
fluoride) COF 2 . 

Properties; Colorless gas. Unstable in the presence of 
water. B.p. -83° C; sp. gr. 1.139 (-114°C); f.p. 
-1 14° C. Minimum purity, 97 mole %. Nonflammable. 
Derivation; Action of silver fluoride on carbon mon- 
oxide. 

Containers; Liquefied gas in steel cylinders. 

Grades; Technical. 

Hazard; Highly toxic. Use may be restricted. Tol- 
erance (as F), 2.5 mg per cubic meter of air. 

Uses; Organic synthesis. 

Shipping regulations; (Rail) Poisonous gases, n.o.s.. 
Poison Gas label. Not accepted by express. (Air) 
Not acceptable. 

carbonyl sulfide (carbon oxysulfide) COS. 

Properties; Colorless gas with typical sulfide odor 
except when pure. Sp. gr. gas (air = 1) 2.1; f.p. 
-138.8°C; b.p. -50.2°C (1 atm). Soluble in water 
and alcohol. 

Derivation; Hydrolysis of ammonium or potassium 
thiocyanate. 

Containers; Steel cylinders. 

Hazard; Flammable; explosion limits in air 12 to 
28.5%. Highly toxic; narcotic in high concentrations. 
Uses; Synthesis of thio organic compounds. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Shipping regulations; (Rail) Red gas label. (Air) 
Flammable Gas label. Not accepted on passenger 
planes. 

carbophenothion Generic name for (S-[{(para-chloro- 
pheny!)thio}methyl]-0, 0-diethyl phosphorodithioate; 
0-0-diethyl S-(para-chlorophenylthiomethyl) phos- 
phorodithioate. (C 2 H 50 ) 2 P(S)SCH 2 S(C 6 H 4 )C 1 . 
Properties; Amber liquid; b.p. 82°C (0.1 mm); sp. gr. 
1.29 (20°C). Essentially insoluble in water; miscible 
in common solvents. 

Hazard; Toxic. Use may be restricted. Cholinesterase 
inhibitor. 

Uses; Insecticide; acaricide. 

“Carbopol.”"’ Trademark for a group of water- 
soluble resins having excellent suspending, thickening, 
and gel-forming properties. 

Uses; Suspensions of glass fibers, graphite, powdered 
metals; gel formation in hydrocarbons; emulsifier 
for creosote, tars, and asphalts. 

carborane. A crystalline compound comprised of 
boron, carbon, and hydrogen. It can be synthesized 
in various ways, chiefly by the reaction of a borane 
(penta- or deca-) with acetylene, either at high tem- 
perature in the gas phase or in the presence of a 
Lewis base. Alkylated derivatives have been pre- 
pared. Carboranes have different structural and 
chemical characteristics, and should not be con- 
fused with hydrocarbon derivatives of boron hy- 
drides. The predominant structures are the cage type, 
the nest type and the web type, these terms being 
descriptive of the arrangement of atoms in the crys- 
tal, Active research on carborane chemistry has been 
conducted under sponsorship of the U.S. Office of 
Naval Research. 

“Carbortam.”’57 Trademark for a metallurgical pro- 
cessing alloy containing 15-20% titanium, 6-8% car- 
bon, 2.4-4,0% silicon, 1.75-2.25% boron, and the 
balance iron except with traces of phosphorus and 
sulfur. Used to deoxidize and harden steel. 

‘ Carborundum.”^™ Trademark for abrasives and re- 
fractories of silicon carbide, fused alumina and other 
materials. 

Properties; For silicon carbide— Crystalline form 
ranges from small to massive crystals in the hexago- 
nal system, the crystals varying from transparent to 
opaque with colors from pale green to deep blue or 
black; hardness 9.17 (Mohs); sp. gr. 3.06-3.20; non- 
combustible; not affected by acids; slowly oxidizes at 
terriperatures above 1000°C; good heat dissipator; 
highly refractory. For fused alumina — See properties 
under the trademark “Aloxite.” 

Uses. Abrasive grains and powders for cutting, grind- 
ing and polishing; valve-grinding compounds; grind- 
ing wheels; stones; bones; rubbing bricks; coated 
abrasive products; antislip tiles and treads; refrac- 
tory grains. 

carbosand. Fine sand that has been treated with an 
organic solution and roasted to produce a material 
that can sprayed onto oil slicks to aid in sinking 
or dispersing them. See also oil spill treatment. 

Carbose. Trademark for various grades of sodium 
carboxymethylcellulose. 

Uses. Detergency promotion; paint, paper and textile 
coatings; and drilling muds. 

Carboseal. Trademark for hygroscopic liquid 
compositions for joint sealing. 

Uses. Swelling and inoistening agent for jute and 
other packing in cast-iron gas mains, to correct joint 
leakage and lay dust. 


‘‘Carbo-Sour.’’^'’-' Trademark for a product consisting 
of highly soluble fluorine compounds. Used as a 
laundry sour, when high solubility is desired. 

“Carbotronic.”^™ Trademark for self-bonded silicon 
carbide in granular form; used in lightning arresters 
and for electrical purposes. 

“Carbo-Vitrobond.”'" Trademark for a carbon-filled, 
sulfur-based compound for use as a hot-pour acid- 
proof cement where temperatures do not exceed 
200° F. Has excellent resistance to hydrofluoric acid 
and fluoride salts. 

“Carbowax.”^''' Trademark for polyethylene glycols 
and methoxypolyethylene glycols. 

Grades; Available in various numbered grades, i.e., 
200, 400, 1000, 4000, 6000. Usually designated by 
approximate molecular weight of polymer. 

Uses: Water-soluble lubricants; solvents for dyes, res- 
ins, proteins; plasticizers for casein and gelatin com- 
positions, glues, zein, cork, and special printing inks; 
solvent and ointment bases for cosmetics and phar- 
maceuticals; intermediates for nonionic surfac- 
tants and alkyd resins. 

“Carboxide.”^''' Trademark for proprietary fumi- 
gantsterilant mixture of ethylene oxide and carbon 
dioxide. Ethylene oxide is the active agent. 

Uses: Fumigant and sterilizing agent to eliminate in- 
sects such as beetles, moths, cockroaches, insect lar- 
vae and insect eggs. There is definite reduction in 
thermophylic bacteria, and destruction of mold and 
fungi, including spores. 

carboxybenzene. See benzoic acid. 

2-carboxy-2'-hydroxy-5'-sulfoformazylbenzene (ortho- 
[a!pha-^2-hydroxy-5-sulfophenyl)-azobenzylidene]- 
hydrazino benzoic acid) 

H03SC6H3(0H)N:NC(C6Hs):NNC6H4C00H. 

Uses; Reagent used for the colorimetric determina- 
ton of zinc and copper. 

carboxyl group. The chemical group characteristic of 
carboxylic acids, which include fatty acids and amino 
acids. It usually occupies the terminal position in 
the molecule and is capable of assuming a negative 
charge which makes the end of the molecule water- 
soluble. Though it is customarily shown as either 
COOH or CO 2 H, the structure of the group is 

thus it is composed of a carbonyl group 
and a hydroxyl group. 

carboxylase. A decarboxylase enzyme found in plant 
tissues which acts upon pyruvic acid, producing 
acetaldehyde and carbon dioxide. 

Use; Biochemical research. 

carboxylic acid. Any of a broad array of organic acids 
comprised chiefly of alkyl (hydrocarbon) groups 
(CH2, CH3), usually in a straight chain (aliphatic), 
terminating in a carboxyl group (COOH). Exceptions 
to this structure are formic acid (HCOOH) and oxalic 
acid (HOOCCOOH). The number of carbon atoms 
ranges from 1 (formic) to 26 (cerotic), the carbon of 
the terminal group being counted as part of the chain. 
Carboxylic acids include the large and important 
class of fatty acids (q.v.), and may be either saturated 
or unsaturated. A few contain halogen atoms (chloro- 
acetic). There are also some natural aromatic car- 
boxylic acids (benzoic, salicylic) as well as alicyclic 
types (abietic, chaulmoogric). See also amino acid. 

carboxymethylcellulose (CMC; sodium carboxymethyl- 
cellulose; CM cellulose). A semisynthetic, water- 
soluble polymer (q.v.) in which CH 2 COOH groups 
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are substituted on the glucose units of the cellulose 
chain through an ether linkage. Molecular weight 
ranges from 21,000 to 500,000. Since the reaction 
occurs in an alkaline medium, the product is the so- 
dium salt of the carboxylic acid R — O — CH 2 COONa. 
Properties: Colorless, odorless, nontoxic, water-soluble 
powder or granules; pH (1% solution) 6.5-8. 0; stable 
in pH range 2-10. Sp. gr. 1.59; refractive index 1.51; 
tensile strength 8000-15,000 psi. Viscosity of 1% 
solution varies from 5 to 2000 centipoises, depending 
on the extent of etherification. Insoluble in organic 
liquids. Reacts with heavy-metal salts to form films 
that are insoluble in water, transparent, relatively 
tough, and unaffected by organic materials. Many of 
its colloidal properties are superior to those of natural 
hydrophilic colloids. It also has thixotropic prop- 
erties (q.v.) and functions as a polyelectrolyte (q.v.). 
See also cellulose, modified. 

Derivation: By reaction of alkali cellulose and sodium 
chloroacetate. 

Grades: Crude; technical (about 75% pure); high vis- 
cosity; low viscosity; semirefined; refined (99.5+% 
pure); U.S.P.; F.C.C. 

Containers: 13-, 51-gal drums; 50-lb bags. 

Uses: Detergents, soaps, food products (especially di- 
etetic foods and ice cream), where it acts as water 
binder, thickener, suspending agent, and emulsion 
stabilizer; textile manufacturing (sizing); coating 
paper and paper board to lower porosity; drilling 
muds; emulsion paints; protective colloid; pharma- 
ceuticals; cosmetics. 

carboxymethylmercaptosuccinic acid 
H00CCH2SCH(C00H)CH2(C00H). 

Properties: White powder; melting range 136-138°C. 
Water solubility, 147 g/100 g at 25‘’C; ethanol solu- 
bility, 76 g/ 100 g at 25‘='C. 

Uses: Heavy-metal chelator and deactivator. 

carboxymethylpyridinium chloride hydrazide. See Gi- 
rard’s “P” reagent. 

carboxymethyltrimethyl ammonium chioride hydrazide. 
See Girard’s “T’ reagent. 

carboxypeptidase. A proteolytic enzyme found in the 
pancreas which catalyzes the hydrolysis of native 
food proteins. It acts upon polypeptides producing 
simpler peptides and amino acids. 

Use: Biochemical research. 

4-carboxyresorcinol. See beta-resorcylic acid. 

.6-carboxyuracil. See orotic acid. 

carbromal. See bromodiethylacetylurea. 

carbutamide. See l-butyl-3-sulfanilylurea. 

“Carbyne.”533 Trademark for an herbicide containing 
4-chloro-2-butynyl meta-chlorocarbanilate (barban). 

carcinogen. Any substance that causes the develop- 
ment of cancerous growths in living tissue. Such sub- 
stances are usually grouped in two classifications. 
(1) Those that are known to induce cancer in man 
or animals either by operational exposure in industry 
or by ingestion in feedstuffs, e.g., asbestos particu- 
lates, nickel carbonyl, trichloroethylene, benzidine 
and compounds, vinyl monomer, diethylstilbestrol, 
benzopyrene, afiatoxin, chloromethyl ether, 
naphthylamine, as well as anthracene, phenanthrene, 
chrysene, and other polynuclear hydrocarbons ol 
coal-tar origin. (2) Those that have been found to 
cause cancer in animals under e.xperimental condi- 


tions, namely, by external application or feeding of 
extremely high concentrations of the substance; 
among these are dimethyl sulfate, cyclamate com- 
pounds, ethyleneimine, nitrilotriacetic acid, and 4- 
dimethylaminoazobenzene. (The validity of the tests 
made on cyclamates has been questioned). The Delany 
amendment to the Food, Drug and Cosmetic Act for- 
bids the use in human foods of any substance falling 
in this group. 

The substances mentioned above by no means com- 
prise a complete list of carcinogens. There are sev- 
eral hundred known and suspected carcinogenic 
compounds, and new ones are constantly being dis- 
covered. The Environmental Protection Agency has 
stated that a substance will be considered a presump- 
tive cancer risk when it causes a statistically excess 
incidence of benign or malignant tumors in humans 
or animals. See also oncogenic. 


cardamom oil. • , -i 

Properties: Colorless or pale-yellow essential oil; 
strongly aromatic, camphoraceous odor and taste. 
Sp. gr. 0.917-0.947 (25/25°C); refractive index 
1.4630-1.4660 (20° C); optical rotation +22° to +44° 
in 100 mm tube at 25° C. Insoluble in water, soluble 
in alcohol and ether. Keep well closed, cool, and pro- 
tected from light. Combustible; nontoxic. 

Chief known constituents: Terpinene, dipentene, lim- 
onene, eucalyptol; borneol. 

Dcrivationt Distilled from the seeds of Elettaria 
cardamomum from Malabar and Ceylon. 

Grades: Technical; N.F.; F.C.C. 

Uses; Flavoring; liqueurs; medicine. 


“Cardanol.”'5* Trademark for a mixture of 3-penta- 
decenyl and less saturated Cis phenols, as, 

C6H4OH • C15H27. lOA '12000 M 

Properties: Amber liquid, boiling range 180-230 C (1 
mm); soluble in oils, waxes, and all organic solvents, 
insoluble in water, glycerin, and aqueous alkalies. 
Uses- Aldehyde-reactive plasticizer for phenol-aldehyde 
resins, particularly for laminating purposes. 


“Cardanol Bis-Phenol.”'5* Stated to be l,8-di(hydroxy- 
nhenyUpentadecane C6H40H- C 15 H 30 • C 6 H 4 OH. 

Properties: Brown viscous liquid (10,000 cps at 25 C). 

Uses- Base for epoxy resins and for synthetic resins 
of phenol-formaldehyde type useful as wire enamel. 

“Cardene Trademark for technical grade of N,N- 
bis(hydroxyethyl)oleamide containing about 25% 


excess amine. 


“Cardilate.”3°' Trademark for erythritol tetranitrate 
(q.v.). 

“Cardinal.”-*** Trademark for phthalic anhydride. 

“Cardio-Green.””* Trademark for indocyanine green, 
a diagnostic dye used in medicine. 

“Cardolite.”'5* Trademark for friction components 
based upon a phenolic-type liquid found in the fibrous 
outer shell of the cashew nut. These materials are 
produced in the form of friction-fortifying particles, 
and binding resins in liquid or powdered form. 

Uses: Brake linings, brake blocks, clutch facings and 
other friction units which have high heat resistance, 
and outstanding friction and wear characteristics. 


“Cardoso!” Brand Resin.'^* Trademark for a water- 
soluble ketone formaldehyde condensate which can 
be gelled and cured by alkali or heat. 

Use; Water-resistant adhesives for box board, coat- 
ings, for glass fibers and as a ceramic binder. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents, 
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“Cardura” E Esfer.'^s Trademark for glycidyl ester 
of “Versatic” 91 1 Acid. 

Hazard: Irritant to skin on prolonged contact. 

Use: Modifier for alkyd resins and thermosetting 
acrylic systems; reactive diluent for epoxy resins. 

deIta-3-carene CioH,6. 3,7,7-Trimethylbicyclo[4.1.0]- 
hept-3-ene, a terpene hydrocarbon having both a six- 
member and a three-member ring. 

Properties: Clear, colorless liquid; sp. gr. 0.8668 
(15°C); b.p. 170°C; refractive index (n 20/D) 1.4723. 
Stable to about 250°C. Resinifies with oxygen. 
Combustible. 

Derivation; From wood turpentine. 

Uses; Solvent; intemediate. 

“Carmelhose.”3<'5 Trademark for sodium carboxy- 
methylcellulose. 

carmine. An aluminum lake of the pigment from 
cochineal (q.v.). Bright red pieces, easily powdered. 
Soluble in alkali solutions, borax; insoluble in dilute 
acids; slightly soluble in hot water. 

Grades; Technical. 

Uses; Dyes, inks, indicator in chemical analysis; col- 
oring food materials, medicines, etc. 

carminic acid C22H2oOn, a tricyclic compound. The 
essential constituent of carmine. 

Properties; Dark, purplish-brown mass or bright-red 
powder. M.p., decomposes at 136°C; pH 4.8 yeUow; 
pH 6.2 violet. Soluble in water, alcohol, alkali hy- 
droxide solutions; insoluble in ether, benzene, chloro- 
form. Combustible. 

Derivation; By extraction from the insects. Coccus 
cacti (cochineal). 

Uses; Stain in microscopy; indicator in analytical 
chemistry; coloring proprietary medicines; pigment 
for fine oil colors; color photography; dyeing. 

camallite KCL • MgCh • 6H2O or KMgClj • 6H2O. 
Properties: A natural hydrated double chloride of 
potassium and magnesium. White, brownish and 
reddish; streak, white; shining, greasy luster; strongly 
phosphorescent; bitter taste; deliquescent. Sp. gr. 

l. 62; Mohs hardness 1. 

Occurrence; West Germany; Alsace; New Mexico. 

Use; A commercial source of manufactured potash 
salts. 

camauba wax (Brazil wax). The hardest and most ex- 
pensive commercial wax. 

Properties; Hard solid in form of yellow to greenish 
brown lumps; slight odor. Sp. gr. 0.995 (I5/15“C); 

m. p. 84-86°C; acid number 2-9; iodine number 13.5. 
Soluble in ether, boiling alcohol and alkalies; insol- 
uble in water. Combustible. Nontoxic. 

Derivation: Exudation from leaves of the wax palm, 
Copernica cerifera (Brazil). 

Grades: By numbers and sources; crude and refined; 
powdered; F.C.C. 

Containers: Bags; boxes. 

Uses; Shoe polishes; leather finishes; varnishes; elec- 
tric insulating compositions; furniture and floor pol- 
ishes; carbon paper; waterproofing; to prevent sun- 
checking of rubber and plastic products; confec- 
tionery. 

carnosinc (beta-alanylhistidine; ignotine) C9H14N4O3. 
An amino acid occurring in muscle of many animals 
and man. Occurs naturally in the L(+)-form. 
Properties: M.p. 245-250°C (dec.); soluble in water. 
Nitrate: crystals; m.p. 222° C (dec.); soluble in water. 
Hydrochloride; crystals; m.p. 245°C (dec.); soluble 
in water. D(-)-carnosine: crystals; m.p. 260°. 

Use; Biochemical research. 


camotife K2(U02)2(V04)2 • SHjO. A natural hydrated 
vanadate of uranium and potassium, usually found 
in sandstones and other sedimentary rocks. 
Properties: Bright lemon yellow; luster dull or earthy, 
pearly or silky when coarsely crystalline. Soluble 
in acids. Radioactive. Usually occurs as a powder or 
in fine-grained aggregates. 

Occurrence: Colorado, Utah, Arizona, New Mexico, 
South Dakota; Australia; Congo; U.S.S.R. 

Hazard; A radioactive poison. 

Use; Ore of uranium; source of radium. 

Shipping regulations; (Rail, Air) Consult regulations. 

Carnot’s reagent. A reagent for the determination of 
potassium; an alcoholic solution of sodium bismuth 
thiosulfate, made from sodium thiosulfate and bis- 
muth subnitrate. 

carob-seed gum (locust bean gum). A polysaccharide 
plant mucilage which is essentially galactomannan 
(carbohydrate). Molecular weight about 310,000. 
Swells in cold water, but viscosity increases when 
heated. Insoluble in organic solvents. Combustible; 
nontoxic on basis of present data. See note. 
Containers: Bags. 

Derivation: Extracted from carob seeds, from the tree 
Ceratonia siliqua. 

Grades: Technical; F.C.C. (as locust-bean gum). 

Uses: In foods as stabilizer, thickener, emulsifier, and 
packaging material; cosmetics; sizing and finishes for 
textiles; pharmaceuticals; paints. 

Note: Restricted by FDA to level of use current in 
1973. 

Caro’s acid (peroxysulfuric acid; persulfuric acid) 
H2SO5 or HOSO2OOH. 

Properties: White crystals; m.p. 45° C (decomposes). 
Derivation: Action of hydrogen peroxide on concen- 
trated sulfuric acid; action of 40% sulfuric acid on 
potassium persulfate. 

Hazard; Strong irrirant to eyes, skin and mucous 
membranes. Strong oxidizer; may explode in con- 
tact with organic materials. 

Use: Caro’s reagent, a pasty mass of great oxidizing 
power for testing aniline, pyridine, and alkaloids. 

carotene (provitamin A) C40H56. A precursor of vita- 
min A occurring naturally in plants. It consists of 3 
isomers; about 15% alpha, 85% beta, and 0.1% 
gamma. Carotene is a member of a large class of 
pigments called carotenoids. It has the same basic 
molecular structure as vitamin A and is transformed 
to the vitamin in the liver. 

Properties: Ruby-red crystals, easily oxidized on con- 
tact with air; m.p. (alpha) 188°C, (beta) 184°C, 
(gamma) 178°C; insoluble in water; slightly soluble 
in alcohol and ether; soluble in chloroform, ben- 
zene, and oils. Nontoxic. 

Source: Orange-yellow pigment in plants, algae, 
fungi, and some marine animals, especially in leaves, 
vegetation, and root crops, in trace concentrations. 
Notably present in butter and carrots. 

Derivation; By extraction from carrots and palm oil 
concentrates; by a chromatographic process from al- 
falfa, beta-Carotene is also made by a microbial fer- 
mentation process from corn and soybean oil. 
Grades: According to U.S.P. units of vitamin A. Solid 
as pure crystals; as solutions in various oils; as col- 
loidal dispersion. Also F.C.C. 

Uses; Pharmaceuticals; coloring margarine and butter; 
feed and food additive. 

carotenoid. A class of pigments occurring in the tis- 
sues of higher plants, algae, and bacteria, as well as 
in fungi. Also present in some animals, as squalene 
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in shark liver oil. They include the carotenes and 
xanthophylls (q.v.). 

Properties (general): Yellow to deep red crystalline 
solids; soluble in fats and oils; insoluble in water; 
high-melting; stable to alkali but unstable to acids 
and to oxidizing agents; color easily destroyed by 
hydrogenation or by oxidation; some are optically 
active. 

Carothers, Wallace H. (1896-1937). Bom in Iowa, 
Carothers obtained his doctorate in chemistry at 
University of Illinois. He joined the research staff 
of DuPont in 1928 and began the development of 
several of the greatest achievements of synthetic or- 
ganic chemistry. One of these was polychloroprene, 
the first successful synthetic rubber, now known as 
neoprene. Further research in the detailed chemistry 
of polymerization culminated in the synthesis of ny- 
lon, the reaction product of hexamethylenetetramine 
and adipic acid. Carothers’ work in the polymeriza- 
tion mechanisms of fiber-like synthetics of cyclic 
organic structures was brilliant and productive, and 
he is regarded as one of the most original and crea- 
tive American chemists of the early 20th century. 

carrageenan. A phycocolloid. The aqueous, usually 
gel-forming cell-wall polysaccharide mucilage found 
in the red algae (Chondrus crispus and several other 
species). Water-extracted from a seaweed called car- 
rageen or Irish moss (east coast of southern Can- 
ada, New England, and south to New Jersey). It is a 
mixture of polysaccharide fractions; ( 1 ) the lambda 
fraction is cold-water soluble, contains D-galactose 
and 35% esterified sulfate, and does not gel; (2) the 
kappa fraction contains D-galactose and 3,6-anhydro- 
D-galactose (1.4 to 1 ratio) and 25% esterified sul- 
fate. Kappa form does not gel without addition of a 
solute; the properties of the gel depend on the amount 
and nature of the added solute. Another species of 
seaweed produces 100% kappa form (N. Carolina to 
tropics). Carrageenan is a hydrophilic colloid which 
absorbs water readily and complexes with milk 
proteins. 

Forms: Dehydrated, purified powder. 

Grades: Technical; F.C.C. 

Uses: Emulsifier in food products, especially choco- 
late milk; toothpastes; cosmetics; pharmaceuticals; 
protective colloid; stabilizing aid in ice cream (0.02%). 

Carrene 16.”5‘' Trademark for a 54 % aqueous solu- 
tion of lithium bromide containing an additive for 
corrosion inhibition in absorption refrigeration sys- 
tems. 

Carrene 500.”5‘> Trademark for an azeotropic mix- 
ture of 73.8% dichlorodifluoromethane and 26.2% 
unsymmetrical difluoroethane boiling at -28° F and 
used as a refrigerant. Nonflammable; low toxicity. 

carrier. ( 1 ) A neutral material such as diatomaceous 
earth used to support a catalyst in a large-scale reac- 
tion system. (2) A gas used in chromatography to 
convey the volatilized mixture to be analyzed over 
packing which separates the components, 
w) An atomic tracer carrier: a stable isotope or a 
normal element to which radioactive atoms of the 
same element have been added for purposes of chem- 
ical or biological research. See also tracer. 

Trademark for a series of stannous car- 
11 Ik salts used as catalysts in flexible and rigid 
rethane foams and elastomers. 


carthamin (carthamic acid; safflor carmine; safflor red) 

C2,H22pn. 

Properties: Dark-red powder with green luster. Slightly 
soluble in water; soluble in alcohol; insoluble in 
ether; solutions rapidly decompose. 

Derivation: A glucoside coloring matter from Car- 
thamus tinctorius. 

“Carum.”S' Trademark for grease-type lubricants 
prepared for use in chemical processing industries 
where insolubility in the material being processed is 
essential. Intended for valves and pumps handling 
such materials. One grade is permissible under FDA 
Regulations for lubrication where incidental contact 
with food might occur. 

carvacrol (isopropyl-ortho-cresol; 2-methyl-5-isopropyl- 
phenol; 2 -hydroxy-para-cymene) 
(CH 3 ) 2 CHC 6 H 2 (CH 2 )( 0 H). An alcohol. 

Properties: Thick, colorless oil; thymol odor; sp. gr. 
0.976 (20/4° C); b.p. 237° C; m.p. 0°C; refractive 
index 1.523 (20°C). Insoluble in water; soluble in al- 
cohol, ether, and alkalies. Combustible. Low toxicity. 
Derivation: From para-cymene by sulfonation, fol- 
lowed by alkali fusion. 

Uses: Perfumes; fungicides; disinfectant; flavoring. 

carvone CHjC: CHCH 2 CH[C(CH 3 ); CHjJCHjCO. A 
ketone derived from the terpene dipentene. It is opti- 
cally active, occurring naturally in both d- and /- 
forms. 

Properties: Pale-yellowish or colorless liquid with a 
strong characteristic odor. Sp. gr. 0.960 (20°C); b.p. 
227-230°C; refractive index (n 18/D) 1.4999. Soluble 
in alcohol, ether, chloroform, propylene glycol, and 
mineral oils; insoluble in glycerin and in water. Com- 
bustible; low toxicity. 

Derivation: The d- form is the main constituent of 
caraway and dill oils; the /- form occurs principally 
in spearmint oil and may be synthesized from 
d-limonene. 

Method of purification: Rectification. 

Grades: F.C.C. (both d- and /- forms); technical. 

Uses: Flavoring; liqueurs; perfumery. 

“Carwinale.”52o Trademark for isocyanates used to 
make urethane elastomers, coatings, foams, adhesives, 
rigid plastics, sealants, and one-shot flexible, semi- 
flexible and semi-rigid foams. 

caryophyllene C 15 H 24 . A mixture of sesquiterpenes oc- 
curring in many essential oils. It forms the chief hy- 
drocarbon component of clove oil (q.v.). 

caryophyllic acid. See eugenol. 

“Cascamite.”“ Trademark for a powdered urea- 
formaldehyde resin glue; water-resistant, moldproof, 
stainfree. 

cascarilla oil. The volatile oil obtained by steam dis- 
tillation of the dried bark of Croton eleutena Ben- 
net Light yellow to brown amber liquid having a 
pleasant spicy odor. Soluble in most fixed oils, and 
in mineral oil; practically insoluble in glycerin and 
propylene glycol. . ^ ^ ... . 

Use: Flavoring agent m foods, medicine, tobacco. 

case-hardening compound. A material used to impart 
a hard surface to steel while the interior remains soft 
and tough. This is acocmplished by heating the steel 
out of contact with air while packed in carbonaceous 
material cooling it to black heat, reheating to a high 
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temperature, and quenching. The materials are usu- 
ally wood charcoal with sodium, potassium, or 
barium carbonates, cyanides, etc. 

casein. Though commonly regarded as the principal 
protein in milk (about 3%), casein is actually a col- 
loidal aggregate composed of several identifiable 
proteins, together with phosphorus and calcium. It 
occurs in milk as a heterogeneous complex called 
calcium caseinate, which can be fractionated by a 
number of methods. It can be precipitated with acid 
at pH 4.7, or with the enzyme rennet (rennin). The 
product of the latter method is called paracasein, the 
term being applied to any of the casein fractions in- 
volved, i.e., alpha, beta, kappa, etc. 

Properties; White, tasteless, odorless, nontoxic, solid; 
sp. gr. 1.25-1.31; hygroscopic; stable when kept dry 
but deteriorates rapidly when damp. Soluble in dilute 
alkalies and concentrated acids; almost insoluble in 
water; precipitates from weak acid solutions. 
Derivation: Acid casein; warm skim milk is acidified 
with dilute sulfuric, hydrochloric, or lactic acid, the 
whey drawn off, the curd washed, pressed, ground 
and dried. Rennet casein: warm skim milk is treated 
with an extract of the enzyme rennin (rennet). The 
curd contains combined calcium and calcium phos- 
phate. 

Sources: Midwestern U.S.; Australia; Argentina; New 
Zealand; Poland. 

Grades: Acid-precipitated (domestic edible, imported 
inedible); paracasein. 

Uses: Cheese making; plastic items; paper coatings; 
water-dispersed paints for interior use; adhesives, 
especially for wood laminates; textile sizing; foods 
and feeds; textile fibers. 

casein-sodium. See sodium caseinate. 

cashew gum (anacardium gum). The exudation from 
the bark of the cashew-nut tree, Anacardium occi- 
dentale. Hard, yellowish-brown gum, partly soluble 
in water. Used for inks, insecticides, pharmaceuti- 
cals, mucilage, tanning agent, natural varnishes, 
bookbinders’ gum. 

cashew nutshell oil (cashew nutshell liquid). The oil 
obtained from the spongy layer between the inner 
and outer shells of cashew nuts. The raw liquid con- 
tains about 90% anacardic acid, C22H32O3, and a 
blistering compound containing sulfur. Most of the 
liquid used in commerce has been heated or treated 
with chemicals to make it safe to handle. The liquid 
is non-drying, but can be made drying by proper 
treatment. It polymerizes on heating and forms 
condensation products with aldehydes. 

Hazard (untreated): Toxic; strong irritant. 

Uses; Varnishes and impregnating materials; modifier 
for phenol-based resins; plasticizers; germicides and 
insecticides, coloring materials and indelible inks, 
lubricants, and preservatives. 

casinghead gasoline. See gasoline. 

cassava. See tapioca. 

Cassel brown. See Van Dyke brown. 

Cassel green. See barium manganate. 

Cassella’s acid. See 2-naphthol-7-suIfonic acid; 2- 
naphthylamine-4,8-disuIfonic acid. 

Cassella’s F acid. See 2-naphthylamine-7-sulfonic acid. 

cassia oil (Chinese cinnamon oil; cinnamon, cassia oil- 
cinnamon oil, U.S.P.). 

Properties. See cinnamic aldehyde, its chief constituent. 


Derivation; Distilled from leaves and twigs of Cinna- 
momum cassia. 

Grades: U.S.P. (as cinnamon oil); redistilled; technical; 
lead-free. 

Containers: Bottles; tins; cans. 

Uses: Flavoring; perfumery; medicine; soaps. 

cassiterite (tinstone, wood tin, stream tin) Sn02. Nat- 
ural tin dioxide, usually in igneous rocks. 

Properties: Color brown, black, yellow, white; luster 
adamantine or dull submetallic; streak white; Mohs 
hardness 6-7; sp. gr. 6.8-7. 1. 

Occurrence; Malaya; Bolivia; Indonesia; Africa. 

Use: Principal ore of tin. 

cast iron. Generic term for a group of metals that ba- 
sically are alloys of carbon and silicon with iron. 
Relative to steel, cast irons are high in carbon and 
silicon, carbon ranging from 0.5 to 4.2% and silicon 
from 0.2 to 3.5%. All these metals may contain other 
alloys added to modify their properties. 

Iron castings are produced in an exceptionally 
wide range of sizes and weight, from piston rings a 
fraction of an inch in diameter a’hd weighing less 
thaw I oz to s.te,am,-tvirbi.tK. bases 20 ft long and weigh.- 
ing 180,000 lb. 

Most cast iron is manufactured by melting a mix- 
ture of steel scrap, cast-iron scrap, pig iron, and al- 
loys in a cupola using coke as a fuel. A small per- 
centage is melted in electric furnaces. It is poured 
into molds of silica sand bonded with bentonite, fire- 
clay, and water. A small percentage is cast into metal 
molds or into molds of baked or fired ceramics. In- 
ternal cavities are formed by hard but collapsible 
cores of sand bonded with drying oils or synthetic 
resins. Small molds and cores usually are made by 
machine, using patterns of wood or metal. 

“Castolast Trademark for a 93% high-alumina 

castable cement bonded with low iron calcium alu- 
minate cement. Shipped dry; with water addition, 
develops and maintains high strength, through 
3200° F. Resistant to abrasion and impact. 

Uses; Petrochemical unit liner; burner blocks and 
other high temperature applications. Can be cast, 
trowelled or applied with an air placement gun. 

castor. 

Derivation: Dried preputial follicles with their secre- 
tions of the common beaver (Castor fiber). Solid 
unctuous masses contained in pairs of sacs, each about 
2 in. in length. Characteristic irritating odor. 
Contains 40-70% resin. 

Grades; Canadian or American; Russian. 

Uses: Medicine; perfume fixative; flavoring. A syn- 
thetic castor is also marketed. 

“Castordag.”^^ Trademark for a dispersion of colloidal 
graphite in castor oil. Used as an assembly and main- 
tenance lubricant, 

castor oil (ricinus oil). 

Properties; Pale-yellowish or almost colorless, trans- 
parent, viscid liquid; faint, mild odor; nauseating 
taste. A non-drying oil. Sp. gr. 0.945-0.965 (25/25°C); 
saponification value 178; iodine value 85; solidifies 
at -I0°C, Flash point 445°F; autoignition temp. 
840° F. Combustible. Soluble in alcohol, benzene, 
chloroform and carbon disulfide; dextrorotatory. 
Nontoxic. 

Derivation: From the seeds of the castor bean, Rici- 
nus communis (Brazil, India, U.S.S.R., U.S.), They 
are cold pressed for the first grade of medicinal oil 
and hot pressed for the common qualities, about 40% 
of the oil content of the bean being obtained. Re- 
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sidual oil in the cake is obtained by solvent extrac- 
tion. 

Chief constituent: Ricinolein (glyceride of ricinoleic 
acid). 

Grades: U.S.P. No. 1; No. 3; refined; F.C.C. 

Containers: Bottles; drums; tanks. 

Hazard: Develops heat spontaneously. 

Uses: Plasticizer in lacquers and nitrocellulose; pro- 
duction of dibasic acids; lipsticks; polyurethane 
coatings, elastomers and adhesives; fatty acids; 
surface-active agents; hydraulic fluids; pharmaceuti- 
cals; industrial lubricant; electrical insulating com- 
pounds; mfg. of Turkey Red oil (q.v.); source of 
sebacic acid and of ricinoleates; medicine (laxative). 

See also castor oil, dehydrated; blown oil. 

castor oil, acetylated. See glyceiyl triacetylricinoleate. 

castor oil acid. See ricinoleic acid. 

castor oil, blown. See blown oil. 

castor oil, dehydrated (DCO). A castor oil from which 
about 5% of the chemically combined water has been 
removed, and which as a result, has drying properties 
similar to those of tung oil. Dehydration is carried 
out commercially by heating the oil in the presence 
of catalysts, such as sulfuric and phosphoric acids, 
clays, and metallic oxides. The commercial product 
is offered in a wide range of viscosities and analytical 
constants. Used in protective coatings and alkyd 
resins. 

castor oil, hydrogenated. Principally glyceryl tri-I2- 
hydroxystearate (q.v.), A hard, waxy product used in 
making hydroxystearic acid. 

castor oil, polymerized. A rubber-like polymer results 
from combination of castor oil with sulfur or diiso- 
cyanates; this can be blended with polystyrene to 
give a tough, impact-resistant product. 

castor oil, sulfonated. See Turkey red oil. 

castor seed oil meal (castor cake; castor meal). The 
residue from extraction of oil from the castor seed 
(ricinus). The normal product contains 29.5% crude 
protein; 35.8% crude fiber; 13.2% nitrogen-free ex- 
tract and 1.0% crude fat. The total digestible nutri- 
ents approximate 25%. The ash content of 7.5% is 
high in potash and phosphate. 

Containers: Bag or bulk; carlots. 

Hazard: Contains highly toxic ricin which must be 
removed before internal use. 

Use: Animal feeds (after removal of toxic ingredi- 
ents); fertilizer. 

“Castorwax .”202 Trademark for hydrogenated castor 
oil, the triglyceride of 12-hydroxystearic acid. 
Properties: White, hard, synthetic wax; m.p. 85°C; 
sp. gr. 0.9990 (25°C); acid value 2; iodine value 3; 
saponification value 180; insoluble in most organic 
solvents at room temperature and compatible with 
ethylcellulose, cellulose acetate butyrate, polyethylene 
(up to 25%), polymethacrylate, rosin, shellac, natural 
and synthetic rubbers, insect and vegetable waxes. 
Uses: Potting compounds, greases, sealants and im- 
pregnating compositions; wax blends where increase 
in grease and solvent resistance, hardness and melt- 
ing point is desired; blending agent and viscosity re- 
ducer m hot melts; direct application to paper for 
resistance to moisture and fat. 

Castung. Trademark for dehydrated castor oil. 
See castor oil, dehydrated. 


catalase. An oxidizing enzyme occurring in both plant 
and animal cells. It decomposes hydrogen peroxide. 
It can be isolated and is used in food preservation 
(removing oxygen in packaged foods) and in decom- 
posing residual hydrogen peroxide in bleaching and 
oxidizing processes. 

“Cafalin.”353 Trademark for a phenolformaldehyde 
resin. Nonflammable. 

Uses: Miscellaneous molded articles. 

catalysis. One of the most important phenomena in 
nature, catalysis is the “loosening” of the chemical 
bonds of two (or more) reactants by another sub- 
stance, in such a way that a fractionally small per- 
centage of the latter can greatly accelerate the rate of 
the reaction, while remaining unconsumed. (See cat- 
alyst). Thus one part by volume of catalyst can acti- 
vate thousands of parts of reactants. Though the 
mechanism of their action is not completely known, 
the electronic configuration of the surface molecules 
of the catalyst is often the critical factor. The sur- 
face irregularities give rise to so-called “active points,” 

ZA 'C.'CTOi’pCTCi’Tti'i tZiTi ^'DTITl. 

industrial catalysis is performed by finely divided 
transition metals or their oxides. 

Solid catalysts may combine chemically (bond) at 
the surface with one or more of the reactants. This 
is known as chemisorption, and occurs on only a 
small portion of the catalyst surface (i.e., at the ac- 
tive points); it results in changing the chemical na- 
ture of the chemisorbed molecules. Catalysis of chem- 
ical reactions by surfaces must proceed by chemi- 
sorption of at least one of the reactants. 

See also catalyst; chemisorption; hydrogenation; 
enzyme. 

catalysis, heterogeneous. A catalytic reaction in which 
the reactants and the catalyst comprise two separate 
phases, e.g., gases over solids, or liquids containing 
finely divided solids as a disperse phase. 

catalysis, homogeneous. A catalytic reaction in which 
the reactants and the catalyst comprise only one 
phase, e.g., an acid solution catalyzing other liquid 
components. 

catalyst. Any substance of which a fractional per- 
centage notably affects the rate of a chemical reac- 
tion without itself being consumed or undergoing a 
chemical change. Most catalysts accelerate reactions, 
but a few retard them (negative catalysts or inhib- 
itors). Catalysts may be inorganic, organic, or a 
complex of organic groups and metal halides (see 
catalyst, stereospecific). They may be either gases, 
liquids, or solids. In some cases their action is de- 
structive and undesirable, as in the oxidation of iron 
to its oxide, which is catalyzed by water vapor, and 
similar types of corrosion. The life of an industrial 
catalyst varies from 1000 to 10,000 hours, after 
which it must be replaced or regenerated. 

Note; Though it is not a “substance,” light in the 
visible wavelengths can act as a catalyst, as in photo- 
synthesis and other photochemical reactions. 

Following is a partial list of catalysts; the asterisk 
indicates a destructive effect. 

Substance Reaction type 

aluminum chloride condensation (Friedel- 

Crafts) 

aluminum alkyl + titanium Ziegler catalyst for stereo- 
chloride specific polymers 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



CATALYST, NEGATIVE 


172 


Substance 
aluminum oxide 
ammonia 
chromic oxide 

cobalt 

copper salts 
hydrogen fluoride 

iron 

iron oxide 

manganese dioxide 
molybdenum oxide 

nickel 

phosphoric acid 

platinum metals 

silica-alumina 

silver 

sulfuric acid 
vanadium pentoxide 
water (esp. + NaCl) 


Reaction type 

hydration; dehydration 
condensation (polymers) 
methanol synthesis; aro- 
matization; polymeriza- 
tion 

hydrocarbon synthesis; 

pxo process 
oxidation (of rubber)* 
alkylation; condensation; 
dehydration; isomeriza- 
tion 

ammonia synthesis; hydro- 
carbon synthesis 
dehydrogenation (oxida- 
tion) 

oxidation 

dehydrogenation; poly- 
merization; aromatiza- 
tion; partial oxidation 
hydrogenation (oils to fats) 
polymerization; isomeriza- 
tion 

hydrogenation; aromati- 
zation 

cracking hydrocarbons 
hydration; oxidation 
isomerization; corrosion* 
oxidation (sulfuric acid) 
oxidation (corrosion)* 

they are^ wMe[y used'mThe^ net '"i application; 

thetic organic chemical ^yn- 

tries. For detads ^?nnr ‘ndus- 

list. Since the acti^y^of f so'iiH*®® preceding 
centered in a small frLtrnn catalyst is often 
her of active poTnts cTn ‘^e num- 

moters (q.v.) which inf-ro„ increased by adding pro- 
way or^nolher e g Tv 

lytic activity is decreased P^cosity. Cata- 

poisons (q.v.) which substances that act as 

iiurface, e\., ’leld t th? "'.^^ken the catalyst 
to control exhaust emissionr ^'*'' used 

ganic catalystsThaT ar'e*’vimHn 

plants and animals. These*arrcall processes of 

and are essential in metabolic ! .enzymes (q.v.) 

sin in digestin. Vitamins and ’ P®P‘ 

catalytic properties. Tee also 

stereospecific; enzyme. catalysis; catalyst, 

catalyst, negative. See inhibitor, 
catalyst, organic. See enzyme, 
catalyst, stereospecific An 
which permits control of the°mnr"’."‘“‘‘‘" ‘^^'^lyst 
polymeric molecules Examnin™” geometry of 
catalysts derived from a tT Ziegler and Natta 
"ictal alkyl, or simfer Tf '”" ™®‘®1 halide and a 
patented catalvsts of -^“hstances. TTiere are manv 
developed inTonLcUn w!fh"i!f' 
propylene, polyethylene or Production of pol^ 

P^ymer, stereospS ^cc als";, 

catalyst. ’ i^atta catalyst; Ziegler 

catalyst, thermonuclear. See carhn 

araied' banded but "ngs, which 

arated without breakina at i*^^ which cannot be sen- 

The ntcde, Shif 


Tradim V f (‘^'^**ylditnethylaramonium chloride) 
^ quaternary ammonium polymer ' 
Denvation: Monomer in water solution is mix^ with 

5oS°C TrTV"^ butylhydroperoxide and kept S 
50 75 C for 48 hours; the solid formed is taken un 

Uses 'Y“h acetone. ^ 

static agent; wet-stfenS imprwersTn pa^^rfLT^ 

teriosTtirand‘'fi!il,g1st?tr^^^^ surfactants; bac- 

negative electrode of an electrolytic cell 
to which positively charged ions migrate when a cur- 

is the sTree’ of T baths. The cathode 

vacuum tiihn electrons (cathode rays) in a 

vacuum tube. In a pnmary cell (battery), the Mthode 
ts the positive electrode. See also anod^’electrode 
cathode sputtering. See sputtered coating. 

'liquid^subrccri"® ? Cations in a 

cation exchange. See ion exchange. 

surface-active sub- 
ion ^ constituent is the positive 

not flnprui ^“^‘^“lalc and collect minerals that are 
surfaTp f ®°®PS (in which the 

ae^ts usTt ■"S^P'b^nt is the negative ion). Re- 
nnimHc ^ Chiefly quaternary ammonium com- 
P c-g-, cetyl tnmethyl ammonium bromide. 

'"2'Sd^Tnv^nn^^l^ fine-grained silicate mineral 

has high su^rfarpT which is easily compressible, 

verv hfeh nrefcf for g^kets in 

very mgh-pressure equipment. 

Starch .t^nfi°nic derivative of 

water solublel fn'" “ngalattnized or gelatinized (cold 
wTp sLing JJ Used in manufacture of piper, 

for^emovinT.^f^^'^a- t^^lalytic oxidaton process 
gases and rn dioxide and fly ash from stack 

involves former to sulfuric acid. It 

an elictrostafT the flue gases at 900°F (1) through 
where sulfur through a converter 

vanadiiTupuTT" is oxidized to the trioxide with 
cool the pa^p through heat exchangers to 

vipor and I'’" "°'".bines with water 

condenses thp absorbing tower which 

is made in th' acid. Commercial acid (70%) 

made in this way. See also sulfuric acid. 

caulking compound. See sealant. 

'^^raus'ticioda'fsT^'^l: "snally refers to 

it refers fn hydroxide). (2) As an adjective, 

sodium hvdrr. compound chemically similar to 
(3) alcohol (CiHsONa). 

sive or irritattn^ alkaline material which has a corro- 
sive or irritating effect on living tissue. 

caustic baryta. See barium hydroxide. 

soda*'TfrpT'T™*^'"^U.°as of soda ash and caustic 
where an aiv^^r P’^°P°i3ions marketed for purposes 
tween the two "^^^ed ranging in causticity be- 
designated Causticized ash is usually 

of standard content and the range 

15% 25% products embraces 7%, 10%, 

/». 36%, 45%, and 67% of caustic soda, 

caustic lime. See calcium hydroxide. 

ash*^ hTd**’ hydroxide. Caustic pot- 

hydroT^soiutit'. 
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caustic soda. Legal label name for sodium hydroxide 
solution. 

“Cavalite.”2s Trademark for a series of fiber-reactive 
dyes for cellulose. 

cavitation. Formation of air bubbles in a liquid such as 
salt water when subjected to intense vibration, result- 
ing severe mechanical damage to the surfaces of met- 
als exposed to it, e.g., ship propellers, steam con- 
densers, pumps and piping systems. The erosive effect 
is due to the shock waves created by collapse of the 
bubbles. The pressures exerted by cavitation have 
been calculated to be in the range of 30,000 psi. This 
phenomenon plays a part in corrosion of metals as 
well as in emulsion formation. See also corrosion; 
homogenization. 

Cb Symbol for columbium, an obsolete name for nio- 
bium. 

CBM. Abbreviation for chlorobromomethane (see 
bromochloromethane); also for constant boiling 
mixture. See azeotropic mixture. 

cc. Abbreviation for cubic centimeter. See also milli- 
liter. 

Cd Symbol for cadmium. 

CDA. Abbreviation for completely denatured alcohol. 
See alcohol, denatured. 

CDAA. See alpha-chloro-N,N-diallylacetamide. 

“CDB-59.”55 Trademark for potassium dichloroisocy- 
anurate (q.v,). 

“CDB-60”55 Trademark for sodium dichloroisocyan- 
urate (q.v.). 

“CDB-85.”55 Trademark for trichloroisocyanuric acid 
(q.v.). 

CDEC. See 2-chloroallyl diethyidithiocarbamate. 

CDP. (1) Abbreviation for cytidine diphosphate. See 
cytidine phosphates. (2) Abbreviation for cresyl di- 
phenyl phosphate. 

“CDP-GA.”' Trademark for a phosphorus-containing 
deposit modifier for automotive gasolines. 

CDTA. See trans-l,2-diaminocyclohexanetetraacetic 

acid. 

Ce Symbol for cerium. 

“Cebicure.”'^^ Trademark for ascorbic acid for meat 
curing. 

“Cebitate.”'23 Trademark for sodium ascorbate for 
meat euring. 

cedar leaf oil. True cedar leaf oil is distilled from the 
leaves of Juniperus virginiana. The name has also 
been used as a synonym for thuja oil (q.v.) (from 
Thuja occidentalis). The properties of the two oils 
are quite different. 

Properties; Colorless liquid; sp. gr. 0.870-0.890; opti- 
cal rotation +55° to 65° (20° C); soluble in alcohol 
and ether. Combustible; nontoxic. 

Chief constituents: Limonene, cadinene, borneol, and 
bornyl esters. 

Containers; Drums; cans. 

Uses; Medicine; microscopy; perfume; flavoring. 


cedrol C15H2SO, a tertiary terpene alcohol. 

Properties; Colorless crystals; cedarwood odor. M.p. 
86°C. Soluble in 1 1 parts of 95% alcohol. Combus- 
tible. 

Uses: Perfumery, for woody and spicy notes; odorant 
for disinfectants. 

cedryl acetate CH3COOC15H2S. 

Properties; Colorless liquid, having a light cedar 
odor. Sp. gr. 0.975-0.995; refractive index 1.496- 
1.510. Soluble in one volume of 90% alcohol. Com- 
bustible. 

Use: Perfumery. 

“Celanar.”352 Trademark for a polyester film made 
from polyethylene terephthalate, (q.v.). 

Properties: Transparent; biaxially oriented; density 
1.395; tensile strength 30,000 psi; dielectric strength 
7000 volts/ mil; melting point 260° C; service tem- 
perature -60 to 150°C; outstanding dimensional 
stability and chemical resistance. 

Uses: Magnetic recording tape; drafting and engi- 
neering reproduction materials; metallic yarn; roll 
leaf; pressure-sensitive tapes; packaging; dielectric 
material in capacitors, wire and cable, motors, gener- 
ators, transformers, and oils. 

“Celanese CL.”552 Trademark for a series of polyvinyl 
acetate emulsions. Available as; 

102: Fine particle size, water resistant homopolymer 
emulsion. 

202: Fine particle size, water resistant copolymer 
emulsion. 

203: Vinyl-acrylic copolymer emulsion. 

204; Vinyl copolymer emulsion. 

Uses; Paints, adhesives and paper-coating specialties. 

“Celanese Solvent.””^ Trademark for a series of spe- 
cial solvents. Available as; 

203: Replacement for normal butyl alcohol in nitro- 
cellulose lacquers, alkyd resin formulations and 
thinners; distillation range 115-120°C; flash point 
i00°F (open cup). 

601: Replacement for methyl ethyl ketone in vinyl 
and nitrocellulose applications; distillation range 
74_84°C; flash point 10°F (open cup). 

Hazard; Flammable, dangerous fire risk. 

901 H; Replacement for butanol and methylisobutyl 
carbinol in lacquers and brake fluids; distillation 
range 125-155°C; flash point 120°F (open cup). 

“Celanthrene.”^* Trademark for a group of anthra- 
quinone disperse dyes designed especially for ace- 
tate; also suitable for application to nylon. 

“Celatom.”'*^® Trademark for a group of diatoma- 
ceous silicas (diatomite) of high quality and unifor- 
mity. 

Uses: Filter aid, including foods and beverages; ab- 
sorbents, as in insecticides and fertilizers; catalyst 
supports; fillers for paper, paints, explosives, con- 
crete and asphalt; chromatography. 

“Cel-Bak.”5'5 Trademark for latex foam used in car- 
peting; high-density and regular grades. 

“Celcon.”^’- Trademark for a highly crystalline acetal 
copolymer based on trioxane. See acetal resin. 

celestine blue. A dye used for staining biological 
specimens. 

celestite SrSOj. Natural strontium sulfate, usually 
found in sedimentary rocks. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Properties: Colorless, white, pale blue, or red; luster 
1 ° pearly. Resembles barite (q.v.). Sp gr 

3.95; Mohs hardness 3-3 5 
Occurrence: United States; Canada; Europe, Mexico 
Uses: Strontium chemicals; oil-well drilling mud; sugar 
refinmg; ceramics; production of very |ure 3c 

"?dne.“"®'””' a brand of betametha- 

?e'EprSuSs“‘*''' ^'^‘°™aceous earth and 
PaJe brownish white de- 

Use"'" FiUerinw fit; "’““'r" bulk. 

petroleum-base solvents'^'TL®'^-^''?* of purifying of 
lions, and for decoSL 

table oils. ® ^ animal, fish, and vege- 

improve flow properfies^of d;y po"Srs".'"® 

comprised of (d)"Tn"outer"raemh*’'°'°®‘‘^®* structure, 

100 A thick vvhicr heinl ™®'?‘’‘'ane, or wall, about 
by osmosis (q.v.) the biochpiJ!]'*’7'”®^r!5’ maintains 
intracellular fluids; (b) the cvto® equilibrium of the 
mg mitrochondria ribVsome^ ^ contain- 

and (c) the nucleus (a v ’ structures; 

somes and genes. An extrpm ‘be chromo- 

cal organization, the ceh'L the^rfv "’P'^ biochemi- 
bfe; Its abilitv to renr^n. • e dynamic unit of all 
functions systematically^ is^of has?"'*- 
maintenance of life and drowth^ am ™P°rtance to 
s either found in cells or®is nmA,'^ ^°u®^"''^ 
tivity, and was ultimatplu h Pi°duced by cellular ac- 
S's (q.v.). Cells are comnamiiv^f Pboto.synthe- 
can be resolved in an 3al “"‘‘s which 

single cells are represemerbvTp‘’°'‘'°P"v‘be largest 
animals. See also mitosis oviparous 

rune 

to generate electric current- (battery) 

^ffect electrolysis; (c) fuel ppII^ electrolytic cell to 

into electricity; and (d)SL ce l? chemicals 

sunlight. All except the las? inv^P^”"® beat from 

modes and electrolytes See aL -r clec- 
(3) Any completely endosed 

honeycomb or cellular pbsfic “mt, as in a 


““SSnTff "f 

' ^tuff-r/r' Trademark for a series of disperse dye- 
stuffs characterized by good fastness to lig^ht wag- 
ing, etc. Used for dyeing and printing acetite fibers. 

“Sws?s ?P|P|'' ‘be partial hy- 

Siles cf two D-glucose 

Properties; Colorless crystals; m.p. 225°C (dec)- solu 

nblu”„"SS‘;'l,r!“'''' “IPPl'ot u=.“y S. 

uDie in ether, insoluble in acetone. 

Use: Bactenology. 

‘CelIo-FIex.”i 16 Trademark for a special kraft naner 
electrical insulation used mainly for transformers ^ 

“'“Sul;”;; s™ .cofr’'’'""- 

''"woSnui?"b?"t?^‘^^^ cellulose). Film produced from 
wood pulp by the viscose process. 

r?si?tam 'to ^^^’ble, and highly 

film is mndi^??’ ^be base cellulose 

als and dv?i? f>ame-resisting materi- 

On exposure to "'“b °‘bcr materials, 

at 3000 F ^ the untreated film loses strength 
bums readifv 350;-400'>F; does not mdt; 

HaMrd- Fi? ^ K 1 self-extinguishing. 

Use? Wr?? ®’ "tederate fire risk. 

articles and^fndnet Package for fabricated 

anicies and industrial applications. 

see also rayon, viscose. 

^o! vTanr bydroxyethyl cellulose 

&ulos"e! mod[fieT"’"‘‘’^'‘'^"“'°^^ ^ee also 


cell, dry. See dry cell. 

?ellex.'S'''‘'’" "^'=^'*=‘^°'y‘iccell. 
cellulose. Used as an or?anic??n ?! 5^®rboxymethyI- 

«M:;rseX?;eTr 

^tam btVrme^p^^^^^^^^ acetate and ace- 


*?t£?of'ethvJ‘'^?'”‘'? ^"b bialkyl 

used as indS^al s®<!]'vem“‘' b""''^‘i''cs. widely 

butyl “Cellosolve” 

“Cdlos'ofvd" afS '”°"°butyl ether acetate. 
--Cdlos'ojve" solvent "’Ppp®"’!'' acetate. 

dSty'ra'Sc- 

mX'i-cSr.- 

™hy7i(:'eX/ofc?-'a'?c‘;r''‘''' 

phwyTSosolve? ™°"°"’®‘byl ether acetate. 

See ethylene glycol monophenyl ether, 
cell, photovoltaic. See solar cell. 


cell, solar. See solar cell. 

tende?*for biatomite used as exr 

^phat?(q V )^ UsI? diphenyl phos- 

mulations. '^' ° ' flame-resistance in vinyl for- 

(q.v!)^^ ^mtbemark for tricresyl phosphate 
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“Celluflux” TPP.‘ Trademark for triphenyl phos- 
phate. (q.v.). Used as plasticizer in cellulose acetate 
and phenolic plastics. 

“Celluguard.”' Trademark for a water glycol fire- 
resistant hydraulic fluid. 

cellular plastic. A thermosetting or thermoplastic foam 
composed of cellular cores with integral skins having 
high strength and stiffness. The cells result from the 
action of a blowing agent, either at room tempera- 
ture or during heat treatment of the plastic mixture. 
The resulting product may be either flexible or rigid, 
the latter being machinable. The foaming action in 
some cases may occur in situ (foamed-in-place 
plastics). Cellular plastics are combustible. For de- 
tails see foam, plastic. 

Uses (flexible): Furniture, automobile interiors, mat- 
tresses, etc. where softness and resiliency are de- 
sired. (Rigid) Insulating material; boat building and 
similar light construction; salvage of water-logged 
ships. 

See also foam, plastic; rubber sponge. For further 
information refer to Cellular Plastics Division, So- 
ciety of the Plastics Industry, 250 Park Ave., New 
York. 

cellulase. An enzyme complex produced by the fun^ 
Aspergillus niger and Trichoderma viride which is 
capable of decomposing cellulosic polysaccharides 
into smaller fragments, primarily glucose. It has 
been used as a digestive aid in medicine and in the 
brewing industry. Research has been devoted to ex- 
perimental applicatoin of cellulase to disposal of 
cellulosic solid wastes. The resulting glucose can be 
fermented to ethyl alcohol, used to grow yeast for 
animal feed proteins, or as a chemical feedstock. 

“Celluloid.”352 Trademark for a plastic consisting es- 
sentially of a solid solution of cellulose nitrate and 
camphor or other plasticizer with or without the 
presence of pigments and coloring matter. Available 
in sheets, rods, tubes, films. Also called pyroxylin. 

Hazard: Flammable, dangerous fire risk. 

Shipping regulations: (Rail) Yellow label. (Air) Flam- 
mable Solid label. Scrap: Not acceptable. Consult 
regulations for details. 

See also nitrocellulose; Hyatt. 

cellulose (CeHioOsln. A natural carbohydrate high 
polymer (polysaccharide) consisting of anhydroglu- 
cose units joined by an oxygen linkage to form long 
molecular chains that are essentially linear. It can be 
hydrolyzed to glucose. The degree of polymerization 
(q.v.) is from 1000 for wood pulp to 3500 for cotton 
fiber, giving a molecular weight from 160,000 to 
560,000. 



Cellulose is a colorless solid, specific gravity about 
1.50, insoluble in water and organic solvents; it will 
swell in sodium hydroxide solution and is soluble in 
Schweitzer's reagent (q.v.). It is the fundamental con- 
stituent of all vegetable tissues (wood, grass, flowers) 
and IS thus the most abundant organic material in the 


world. Cotton fibers are almost pure cellulose; wood 
contains about 50%. 

The physical structure of cellulose is unusual in 
that it is not a single crystal, but consists of crystalline 
areas embedded in amorphous areas. Chemical re- 
agents penetrate the latter more easily than the 
former. Cellulose is virtually odorless and tasteless, 
but it is combustible, with an ignition point of about 
450° F; in some forms it is flammable. For example, 
railroad shipping regulations require a yellow label on 
such odd items as “burnt fiber,” “burnt cotton,” 
“wet waste paper” and “wet textiles.” Fires have been 
known to occur in warehouses in which telephone 
books were stored. These were undoubtedly due to 
heat build-up in the paper caused by microbial activ- 
ity and self-sustaining oxidation. See also flammable 
material. 

The most important uses of cellulose as such are 
in the form of bulk woods of many kinds; paper, most 
of which is made from wood pulp; cotton products 
(clothing, sheeting, industrial fabrics); and packag- 
ing, ranging from wooden barrels to candy pats. 
Specialized uses include nonwoven fabrics, medical 
equipment (artificial kidney), insulation and sound- 
proofing, sausage casings, etc. 

There are manay chemical modifications of cellu- 
lose, including its esters (cellulose acetate), ethers 
(methylceUulose), the nitrated product (nitrocellu- 
lose), as well as rayon and cellophane (from cellulose 
xanthate). Thus it is the basis of many plastics, fibers, 
coatings, lacquers, explosives, and emulsion stabiliz- 
ers. Alkali cellulose is an intermediate made by the 
action of sodium hydroxide solution on cellulose and 
is used for making cellulose ethers and viscose. See 
also cellulose, modified. 

Cellulose exists in three forms — alpha, beta, and 
gamma. Alpha-cellulose has the highest degree of 
polymerization and is the chief constituent of paper 
pulp. The beta and gamma forms have much lower 
D.P. and are known as hemicellulose (q.v.). Meth- 
ods of determining the alpha content of pulps are 
detailed in TAPPI Method T203 and ASTM D- 
588-42. See also pulp, paper. 

Cellulose has been prepared in microcrystalline 
form. See “Avicel.” Cellulose can be decomposed 
to glucose by the enzyme cellulase (q.v.). 

Hazard: Cellulosic materials (paper, cotton and tex- 
tile wastes) when wet with water are a dangerous 
fire hazard. Yellow label is required for rail freight; 
not accepted by express. 

See also rayon; cellophane; nitrocellulose; carboxy- 
methylcellulose; and following entries. 

cellulose acetate (CA). A cellulose ester in which the 
cellulose is not completely esterified by acetic acid. 
Properties: White flakes or powder. A thermoplastic 
resin, softening about 60-97°C and melting about 
260°C. Sp. gr. 1.27-1.34; soluble in acetone, ethyl 
acetate, cyclohexanol, nitropropane, ethylene dichlo- 
ride. Notable for toughness, high impact strength, 
and ease of fabrication. Subject to dimensional 
change due to cold flow, heat, or moisture absorp- 
tion (1-7%). Fibers weaken above 80°C and are dif- 
ficult to dye uniformly; not attacked by microorgan- 
isms. Nontoxic. 

Derivation: Reacting cellulose (wood pulp or cotton 
linters) with acetic acid or acetic anhydride, with sul- 
furic acid catalyst. The cellulose is fully acetylated 
(three acetate groups per glucose unit) and at the 
same time the sulfuric acid causes appreciable degra- 
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dation of the cellulose polymer so that the oroduct 
200-300 glucose units per polymer 
process the cellulLe^ace- 
tate ordmanly is partially hydrolyzed by the addition 
of water until an average of 2-2 5 

tifan^slbk ™iP^°duct is therm^oplas- 

tic and soluble in acetone. Fibers are produced hv 

spi-nnererinm^‘°"? r" of the 

fir,"?''' fiber; molded items 

56.5-59%; triacetate 60.0-62.5%. "'^‘^''■tesisting 
fire risk. ’ ®®’f'extmgutshtng. Moderate 

tions, phmoyaphVfdm^trkns'^°^^‘^‘‘''^r?°®‘‘"^ 
moplastic molding c^poshion^^"* ther- 

ntagnetic tapes, os^tic^rnSranf 

celhilose acetate butyrate (CAB; cellulose acetobuty- 

resm. Sp. g^’i'^^. SolubleTnIJetones' ‘bp™oplastic 
'?ctates, methylene, ethy ene " h ' 
ridesand high-boiling sSk p^ Propylene chlo- 
Properties, low water^absorntikrfl^ "'^^thering 
fivtty and high dielectrk sSh: 

and butyric anhydride! with^sl1fS*-*“’° M acetic 
ana acetic acid as solvent tv, catalyst 

and butyric components mav ^' ratio of acetic 
jange. ^ may be varied over a wide 

mg and tubing; covering fnr i“°P membrane; pip. 
packaging; brush handles- hid™’"''™ fib®''®’ 'oys; 
ncous consumer products ’ by‘^''°meters; miscella: 

PhthaUcln£dride‘ Md‘®<;elt P'^^^oot of 
^oatingoftabletfand capS 


modified. One of many derivatives of cellu 
(cartox™'alkvl acSj"''”" ^PP^°Pfi«‘« ■'adiils' 

gis^if in 

grow°h^medfun?^f b®/" "®®^ ^s a microbial 
substitiifp hn protein formation; a tobacco 

developed. Sef“Cyt?erf“'°'® modification has been 

cellulose nitrate. See nitrocellulose. 

'*lS“cell£i^nrnd^''“i°l‘‘= D®rivafive of cot- 

dioxide Is ‘matment with nitrogen 

tain orieLi I blc m alkali but may be made to re- 

Si”f“£,i;°™ "'“'I' «"» 

Sii^i*charra'd*'fL°*^*-''^!l'*’’ ’‘"V powder, 

organic hncee taste; soluble in aqueous 

hydroxide fn ’ alkali, and in ammonium 

water aeldc ®ttfi esters. It is insoluble in 

degrades ft’ common organic solvents. It slowly 

cool Combu^fibk -"d should be kepi 

Grades; U.S.P. technical. 

ufe"s-^Siffa b°‘fics: fiber cans, 
thickeninflgem.^^ medicine; ion-exchange medium; 

*'*SM“aIso ‘“l?onfcd.”^^^ cellulose acetate propionate. 


®«"ulosa acetate “ 

Similar to cellulose°acemte J®®fi“l°se propionate). 
Umf'°T ""bydride instwd b“‘ made with 
Unusually stable; reauirff°i ^ butync anhydride, 
compatible with more'iii'J^f- • ®®® Plasticizer and is 
“"“te. oc„„b.,„" ' * ‘'“V™' 

Mllolce eihe, Stt ,h ““““ 

„r ! '"’’"“""‘“'i ".othyMoio*. 

'“lorolq.v.); Po* of corbowy„ny,,.„, 

-o -""of k?„s,.“ik- 

S'O 0.0, hy, 


cellulose, regenerated. See cellophane; rayon. 

'^highly absffrf.tnt'^ sponge of regenerated cellulose, 
lasting It wuf"*’ resilient when wet, long- 
ing and scratch, can be sterilized by boil- 

pounds Thp"°* effected by ordinary cleaning corn- 
size of a npai F°f®® m size form coarse pore (the 
made of^celluf ^‘bc size of a pinhead). Yarn 

covered wfth .i! ^ ®P°"S® insists of cotton fiber 
Usesf Wa^i^b the sponge product. Combustible, 
painted ciirf® ^titomobiles and trucks, walls and 
spMge used fn ®‘®-; g™®ml cleaning; 

cleaning pads"elc ^^boratories; wet mops, 

lulose^i!*^iom*f*f‘ 1^ cellulose resin in which the cel- 
Properties- WhiTe^n P®‘®fifi®‘^ by acetic acid, 
reform methvil fi^bf^i.^P- gr. 1 . 2 ; soluble in chlo- 
bustible; nontoxhf ®blonde, tetrachloroethane. Com- 

anhydrSe in f °f Purified cellulose with acetic 
and glacial a* w® P''^sence of sulfuric acid as catalyst 
slight hydrolvrif'^ solvent, followed by very 

Grade; Flake. ' 

Use: Iprotecrivf cartons or drums, 
textile flhPT-D.'^t coatings resistant to most solvents; 

,, ’ b®*® f°r magnetic tape. 

, “ 0 ’‘®»ate. See viscose process, 
cellulosic Diastin n . 

Polymeri °f a number of semisynthetic 

lose acpfato. cellulose. See cellophane; cellu- 
rayon visen^’. ®®br*lose, modified; nitrocellulose; 
Note: DpvpiJ^’ ®®rboxymethylcellulose. 

Pected to ■ °Pment and use of cellulosics may be ex- 
cellul • f®'^®"®^ fitie to the shortage of petroleum. 

the”Eraf/b‘“^“'’b°nate. A reactive intermediate in 
mers to n„Ti°v'".®'^^tion of certain synthetic poly- 
cellulosic fibers. The latter are treated with 
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sodium hydroxide and a sulfur-containing com- 
pound, and the cellulose thus activated is placed in an 
emulsion or solution of monomers. Polymerization 
at 50°C occurs with a peroxide catalyst to form the 
graft. See also graft polymer. 

‘Cellulube.”' Trademark for a series of functional 
fluids (phosphate esters) combining fire-resistance 
and lubricating qualities. Available in controlled vis- 
cosities for industrial hydraulic and lubricant ap- 
plications. 

Celluphos 4.”‘ Trademark for tributyl phosphate. 

Uses: Plasticizer for nitrile elastomers; foam depres- 
sant for emulsion systems; solvent, extractant and 
complexing agent for inorganics. 


the other ingredients to form a hydrate. See also 
cement, aluminous and cement, Portland. 

cementite FejC. A carbide of iron formed in the man- 
ufacture of pig iron and steel. Composed of 93.33% 
iron and 6.67% carbon, it is very hard and brittle and 
will scratch ^ass and feldspar, but not quartz. It is 
about two-thirds as magnetic as pure iron under an 
exciting current. It occurs in ordinary steels of more 
than 0.85% carbon and takes its name from cement 
steel, made by the cementation process, which con- 
tains a great deal of this carbide. See also carbide. 

cement, organic. Any of various types of rubber ce- 
ment, silicone adhesives, deKhotinsky cement. See 
adhesive, rubber-based; silicone; deKhotinsky cement. 


“Cellutherm.”' Trademark for a series of synthetic 
lubricants based on trimethylolpropane esters. 

cell, voltaic. See voltaic cell. 


“Celogen.”^^® Trademark fora series of blowing agents. 
AZ. Azodicarbonamide. 

OT. Para, para-Oxybis-(benzenesuifonylhydrazide). 
RA. para-Toluene sulfonyl semicarbazide. 


“Celoron.”^*' Trademark for macerated canvas or 
paper-based industrial laminated or molded plastics. 

Properties; Mottled brown or black; sp. gr. 1.35; high 
impact strength; unaffected by rapid temperature 
changes; resistant to heat, oU, water, and many 
chemicals; may be used continuously at 225-250°F. 
Combustible, 

Forms: Sheets; cut pieces; blanks; rings; molded parts. 

Uses: Timing gears for automobile industry; electrical 
insulation; structural parts. 

“Celotex.”35i Trademark for structural building and 
insulation board produced in large sheets. Made 
from bagasse (q.v.) or wood fiber and treated to be 
resistant to fungi, termites, and water penetration. 
The name also includes roofing products, gypsum, 
wallboard, lath, plasters, mineral wool, and hard . 
board. 

Celsius, A. (1701-1744). A Swedish physicist who proj; / 
posed the use of the centigrade temperature scale; 1 
His name is now generally applied to this scale (de-.-^; 
grees centigrade = degrees Celsius). See centigrade. 

cement, aluminous (high alumina cement), A hydraulic 
cement which contains at least 30 to 35% alumina (in 
contrast to Portland cement, which contains less than 
5%). The alumina is usually supplied by inclusion of 
bauxite. Aluminous cement attains its maximum 
strength more rapidly than Portland cement. It is 
also more resistant to solutions of sulfates. It e.xists 
in two modifications, sintered and fused. 


cementation. A process in which steel or iron objects 
are coated with another metal by immersing them in 
a powder of the second metal and heating to a tem- 
perature below the melting point of any of the metals 
concerned. Zinc, chromium, aluminum, copper and 
other metals are applied to iron or steel in this fash- 
ion. The process is basically diffusion of one metal 
into the other, so that intermetallic alloy layers are 
formed at the interface of the basis and coating 
metals. See also sherardizing, 

cemented carbide. See carbide, cemented. 


iti.m’ Any mixture of fine-ground li 

ina, and silica that will set to a hard produc 
mixture of water, which combines chemically i 


cement, Portland. A type of hydraulic cement in the 
form of finelj' divided gray powder composed of lime, 
alumina, silica and iron oxide as tetracalcium alu- 
minoferrate (4CaO - AI2O3 • Fe203), tricalcium 
aluminate (3CaO ■ AI2O3), tricalcium silicate (3CaO • 
SiOi), and dicalcium silicate (2CaO • SiOi). These 
are abbrew'ated respectively as QAF, C3A, C3S and 
C2S. Small amounts of magnesia, sodium, potas- 
sium, and sulfur are also present. Hardening does 
not require air, and will occur under water. Sand is 
often added as a diluent. Cement may be modified 
with various plastic latices in proportions up to 0.2 
part latex solids to 1 part cement to improve adhe- 
sion, strength, flexibility, and curing properties. 
Water evaporation can be retarded by adding such 
resins as methylcellulose and hydroxyethyl cellulose. 

For further information refer to the Portland Ce- 
ment Association, Chicago, Illinois. 


cement, rubber. See adhesive, rubber-based. 

“CE Methyl Esters.”'**’ Trademark for a series of 
methyl esters of straight chain (normal) even num- 
bered fatty acids ranging from Cs (octanoate) to Cis 
(octadecanoate) and including mixtures of these. 

'^-Properties; Colorless-lo light yeUow liquids or white 
solids. Sp. gr. about 0.87. . ‘ v . 

Containers: Up to tank cars and trucks>. 

Uses: Chemical interrnediates; lubricants; cosmetic 
ingredients; formulating aids (rubbe^ wa.k,' etc.). 

\“Centifoliol.”'** Trademark for a replaceme\tt for otto 
' of rose and rose absolute. ' |‘! 

Uses; Perfume and cosmetic compjt^tions. / ' 

centigrade. The internationally used scale Tor measur- 
ing temperature, in which 100° is the'boiling point 
of water at sea level (1 atmosphere), and 0° is the 
freezing point. A temperature given in centigrade 
degrees may be converted to the corresponding 
Fahrenheit temperature by multiplying it by 9/5 (or 
1.8), and adding 32 to the product. A temperature 
given in Fahrenheit degrees is converted to the cor- 
responding centigrade temperature by subtracting 
32, and multiplying the remainder by 5/9, The centi- 
grade scale was devised by the Swedish scientist Cel- 
sius, and his name is now increasingly used in ref- 
erence to it. 


centigrade heat unit. See chu. 

centipoise (cp). One one-hundredth of a poise. The 
poise is the metric system unit of viscosity, and has 
the dimensions of dyne-second per square centimeter 
or grams per centimeter-second. 

cenfistoke (cs). One one-hundredth stoke, the ki- 
nematic unit of riscositw, it is equal to the viscosity 
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in poises divided by the density of the fluid in grams 
per cubic centimeter, both measured at the same 
temperature. 

centrifugation. A separation technique based on the 
application of centrifugal force to a mixture or sus- 
pension of materials of closely similar densities. The 
smaller the difference in density, the greater is the 
force required. The equipment used (centrifuge) is a 
chamber revolving at high speed to impart a force up 
to 17,000 times that of gravity; the materials of higher 
density are thrown toward the outer portion of the 
chamber, while those of lower density are concen- 
trated at or near the inner portion. This technique is 
used effectively in a number of biological and indus- 
trial operations, such as separation of the compo- 
nents of blood, concentration of rubber latex, and of 
fat particles from other milk components. Separation 
of isotopes, especially those of uranium, by this 
method is now practicable for producing enriched 
uranium; this method is economically superior to the 
gaseous diffusion process. 

“Century.”'®’ Trademark for a series of stearic acids, 
oleic acids, special fatty acids and hydrogenated 
fatty acids. 

Uses: Cosmetics, pharmaceuticals, textile finishes, 
wetting agents, carbon paper, cutting oils, plastics, 
esters, polishes, rubber compounding, soaps and 
lubricating greases. 

“Cenwax.”'®’ Trademark for a series of hydrogenated 
castor oil products. Used as lubricants, coatings for 
leather, paper and textiles, candles, crayons, sealing 
compounds, polishes and wax extenders. 

cephalin (kephalin; phosphatidyl ethanolamine; phos- 
phatidyl serine) 

CH20 RiCH 0R2CH20P(0)(0H)0 R!. a group of 
phospholipids in which two fatty acids (Ri and R2) 
form ester linkages with the two hydroxyl groups of 
glycerophosphoric acid (q.v.) and either ethanola- 
mine or serine (Rs) forms an ester linkage with the 
phosphate group. Cephalins are, therefore, either 
phosphatidyl ethanolamine or phosphatidyl serine. 
They are associated with lecithins found in brain 
tissue, nerve tissue, and egg yolk. 

Properties: Yellowish, amorphous substance; charac- 
teristic odor and taste; insoluble in water and ace- 
tone; soluble in chloroform and ether; slightly solu- 
ble in alcohol. 

Uses; Medicine; biochemical research. 

cephalosporin. Any of a family of antibiotics related 
to penicillin discovered in 1953; an important mem- 
ber of this group was synthesized by Woodward in 
1966. Several cephalosporins are used clinically 
(cephalothin, cephaloridine, and cephalexin). The 
molecule contains a fused beta-lactam-dihydro- 
thiazine ring system with an N-acyl side chain and 
an acctoxy group attached to the dihydrothiazine 
ring. Cephalosporins are reported to be free from the 
allergic reactions common with penicillin. Develop- 
ment of new cephalosporin derivatives is being ac- 
tively pursued by pharmaceutical research chem- 
ists. See also penicillin; antibiotic. 

ceramic. A product manufactured by the action of 
heat on earthy raw materials, in which the element 
silicon with its oxide and complex compounds known 
as silicates occupy a predominant position (American 
Ceramic Society). The chief major groups of the 
ceramics industry are as follows; (1) structural clay 
products (brick, tile, terra cotta, glazed architec- 
tural brick): (2) whitcwarcs (dinnerware, chemical 


and electrical porcelain, e.g., spark plugs, sanitary 
ware, floor tile); (3) glass products of all types; (4) 
porcelain enamels; (5) refractories (materials that 
withstand high temperatures); (6) Portland cement, 
lime, plaster and gypsum products; (7) abrasive ma- 
terials such as fused alumina, silicon carbide and 
related products; (8) aluminum silicate fibers. A wide 
range of ceramics is now available as ultra-fine par- 
ticles (10-150 microns); and ceramic foams are of- 
fered commercially. See also specific entries. For 
further information refer to the American Ceramic 
Society, 4055 North High St., Columbus, Ohio. 

ceramic, ferroelectric. A unique type of polycrystalline 
ceramic having properties that make possible the 
production of reliable, high-density optical mem- 
ories for computers that are more efficient than con- 
ventional types. Lead zirconate titanate (q.v.), heated 
and pressed into thin plates, is one of the compounds 
used. As a result of its ferroelectric properties, an 
applied voltage aligns the electric charges in the 
molecules of ceramic in the direction of the field, and 
the polarization so induced remains indefinitely, until 
changed. Thus the material accommodates itself to 
the requirements of the digital system, namely, binary 
0 and binary 1 . See also ferroelectric. 

ceramic, glass. See glass ceramic. 

“Ceramix.””’ Trademark for a technical grade of 
barium carbonate used in ceramic industry. 

Hazard; May be toxic by ingestion. 

“Ceramol.”''®'’ Trademark for a blend of cetyl and 
stearyl alcohols and higher alcohol sulfates. Melts 
from 50-60 ‘’C; acid number 1.0 max; saponification 
value 3 max; iodine number 5 max; acetyl value 185- 
195. Not alkaline to phenolphthalein. Combustible. 

Uses: Emulsifier for cosmetic creams, ointments and 
lipsticks. 

“Ceramvar.”'55 Trademark for an iron, nickel, cobalt 
alloy designed for ceramic-to-metal sealing. 

“Ceraphyl.”'" Trademark for a series of lactate emol- 
lients designed for use in cosmetics and pharmaceu- 
tical applications. 

“Ceratak.”'"® Trademark for a grade of petroleum 
microcrystalline wax. Minimum m.p. I65°F. 

“Cerathane” 63-L.'’® Trademark for an emulsifiable 
microcrystalline wax; minimum m.p. 200° F. 

“Ceraweld.”'2® Trademark for a grade of petroleum 
microcrystalline wax. Minimum m.p. 165°F. 

“Cercor.”“ Trademark for thin-walled, cellular ce- 
ramic structures which can be used for a wide range 
of high temperature applications. 

Uses: Gaseous heat exchangers; burner plates; acous- 
tics; flame arresting; filtering and insulation. 

cerebrosides. Derivatives of sphingosine (q.v.) in 
which the amino group is connected in an amide link- 
age to a fatty acid and the terminal hydroxyl group 
is connected to a molecule of sugar usually galactose, 
in glycosidic linkage. They are found in brain and 
nervous tissue, usually in association with sphingo- 
myelin (q.v.). 

“Cerelose.”’’ Trademark for a white, crystallized, re- 
fined, dextrose (pure monosaccharide); 100% ferment- 
able. Available in hydrate, anhydrous and liquid 
forms. 

Containers; Up to tank cars and trucks. 

Uses: Adhesives; chemicals; drugs and pharmaceuti- 
cals; foundry processes; and plastics. 
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“Ceresan.”^* Trademark for a series of mercury com- 
pounds used as seed disinfectants. 

Hazard: Highly toxic. 

ceresin wax (purified ozocerite; earth wax; mineral 
wax; cerosin; cerin). 

Properties: White or yellow waxy cake; white is odor- 
less; yellow has a slight odor. Sp. gr. 0.92-0.94; m.p. 
68-72°C. Soluble in alcohol, benzene, chloroform, 
naphtha; insoluble in water. Combustible. Nontoxic. 
Derivation: Purification of ozocerite by treatment 
with concentrated sulfuric acid and filtration through 
animal charcoal. 

Grades: White; yellow. 

Containers: Bags; cartons. 

Uses: Candles; sizing; bottles for hydrofluoric acid; 
electrical insulation; shoe and leather polishes; im- 
pregnating and preserving agent; lubricating com- 
pounds; wood filler; floor polishes; antifouling 
paints; waxed papers; cosmetics; ointments; matrix 
compositions; waterproofing textile fabrics. 

ceria. See ceric oxide; rare earth. 

ceric ammonium nitrate (cerium-ammonium nitrate; 
ammonium hexanitratocerate) Ce(N 03)4 • 2 NH 4 NO 3 . 
Properties: Small prismatic, yellow crystals. Soluble 
in water and alcohol; almost insoluble in concen- 
trated nitric acid; soluble in other concentrated acids. 
Derivation: By electrolytic oxidation of cerous nitrate 
in nitric acid solution, and subsequently mixing solu- 
tions of cerium nitrate and ammonium nitrate, fol- 
lowed by crystallization. 

Hazard: Strong oxidizing agent. Dangerous fire risk 
in contact with organic materials. 

Uses: Analytical chemistry; oxidant for organic com- 
pounds; scavenger in the manufacture of azides. 
Shipping regulations: (Rail) Nitrates, n.o.s.. Yellow 
label. (Air) Oxidizer label. 

ceric hydroxide (ceric oxide, hydrated; cerium hydrate) 
CeOi • XH 2 O. 

Properties: Whitish powder when pure; a hydrated 
oxide containing 85-90% ceric oxide. Soluble in con- 
centrated mineral acids; insoluble in water. 
Derivation: By treating a solution of a ceric salt with 
strong alkali. Reagent grade is prepared by adding a 
saturated solution of ceric ammonium nitrate to an 
excess of ammonium hydroxide. 

Grades: Commercial; high purity; reagent. 

Containers: Cans; bottles; fiber drums. 

Uses: Production of cerium salts and ceric oxide; 
opacifier in glasses and enamels (imparts yellow 
color); shielding glass. 

ceric oxide (cerium dioxide; cerium oxide; ceria) Ce 02 . 
Properties: Pale yellow, heavy powder (white when 
pure). Commercial product is brown. Sp. gr. 7.65; 
m.p. 2600°C. Soluble in sulfuric acid; insoluble in 
water and dilute acid; requires reducing agent with 
acid to dissolve the anhydrous oxide. Noncombus- 
tible. 

Derivation: By decomposing cerium oxalate by heat. 

Hardness depends on firing temperature. 

Grades: Technical; high purity (99.8%). 

Containers: Fiber drums; car lots. 

Uses: Ceramics; abrasive for glass polishing; opacifier 
in photochromic glasses; retarder of discoloration in 
glass, especially radiation shielding and color TV 
tubes; catalyst; enamels and ceramic coatings; phos- 
phors; Mthodes; capacitors; semiconductors; refrac- 
tory oxides; diluent in nuclear fuels. 


ceric sulfate (cerium sulfate) Ce(S 04)2 • 4 H 2 O. 

Properties: White or reddish-yellow crystals; sp. gr. 
3.91; soluble in water (decomposes); soluble in dilute 
sulfuric acid. Strong oxidizing agent. 

Derivation: Action of sulfuric acid on cerium carbon- 
ate. 

Hazard: Fire risk in contact with organic materials. 

Uses: Dyeing and printing textiles; analytical reagent; 
waterproofing; mildewproofing. 

ceric sulfide (cerium sulfide). A high-temperature 
thermoelectric material that is stable and efficient 
up to 1100°C. 

cerin. See ceresin wax. 

cerite. A rare-earth ore found chiefly in Sweden. A 
minor source of cerium. 

cerium Ce A rare-earth element of the lanthanide 
group of the Periodic Table. Atomic number 58; 
atomic weight 140.12; valences 3,4. Four stable iso- 
topes. 

Properties: Gray, ductile, highly reactive metal; sp. 
gr. 6.78; m.p. 795°C; b.p. 3257°C. Attacked by dilute 
and concentrated mineral acids and by alkalies. 
Readily oxidizes in moist air at room temperature. 
It has four allotropic forms. It is the second most reac- 
tive rare-earth metal. Cerium forms alloys with other 
lanthanides (see misch metal); it also forms a nonmetal 
with hydrogen, as well as carbides and intermetallic 
compounds. Decomposes water; nontoxic. 

Ores: Cerite (Sweden), bastnasite (California, New 
Mexico), monazite (beach sands in Florida, Brazil, 
India; South Africa). 

Derivation: Chemical processing and separation of 
ores. 

Grades: Granules; ingots; rods (99.9% pure). 

Hazard: May ignite on heating to 300° F. Strong oxi- 
dizing agent. 

Uses: Cerium salts; cerium-iron pyrophoric alloys; 
ignition devices; military signalling; illuminant in 
photography; reducing agent (scavenger); catalyst; 
alloys for jet engines; solid state devices; rocket pro- 
pellants; getter in vacuum tubes; diluent in plutonium 
nuclear fuels. See also misch metal. 

Note: Cerium compounds have been found to have 
antiknock properties, e.g., cerium (2,2,6,6-tetramethyl- 
3,5-heptanedionate)4, or Ce(thd)4. 

cerium I4I. Radioactive cerium of mass number 141. 

Properties: Half-life 32.5 days; radiation, beta and 
gamma. 

Derivation: From cerium-140 by capture of a neutron 
and emission of a gamma photon. 

Form available: CeCh in hydrochloric acid solution. 

Hazard: Radioactive poison. 

Uses: Biological and medical research. 

Shipping regulations: (Rail, Air) Consult regulations. 

cerium-ammonium nitrate. See ceric ammonium ni- 
trate. 

cerium carbonate. See cerous carbonate. 

cerium chloride. See cerous chloride. 

cerium dioxide. See ceric oxide. 

cerium hydrate. See ceric hydroxide or cerous hy- 
droxide. 

cerium naphthenate. 

Properties: A rubbery' material, very difficult to dry'. 
Almost insoluble without small quantities of organic 
stabilizers. 
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Derivation: By saponifying naphthenic acids and treat- 
ing the sodium naphthenate formed with a suitable 
cerium salt. The commercial product is a mixture of 
rare earth soaps. 

Uses: See soap (2). 

cerium nitrate. See cerous nitrate. 

cerium oxalate. See cerous oxalate. 

cerium oxide. See ceric oxide. 

cerium sulfate. See ceric sulfate; cerous sulfate. 

cermet (ceramic + metal). A semisynthetic product 
consisting of a mixture of ceramic and metallic com- 
ponents having physical properties not found solely 
in either one alone, e.g., metal carbides, borides, 
oxides, and silicides. They combine the strenph and 
toughness of the metal with the heat and oxidation 
resistance of the ceramic material. The composition 
may range from predominantly metallic to predom- 
inantly ceramic, e.g., SAP sintered aluminum con- 
tains 85% aluminum and 15% aluminum oxide. The 
most important industrial cermets are titanium 
carbide-based, aluminum oxide-based, and special 
uranium dioxide types. Cermets are made by powder 
metallurgy techniques, involving use of bonding 
agents such as tantalum, titanium and zirconium. 
High stress-to-rupture properties; operate continu- 
ously at 1800°F, for short periods at 4000° F. 

Uses: Gas turbines, rocket motor parts, turbojet en- 
gine components, nuclear fuel elements; coatings for 
high-temperature resistance; sensing elements in in- 
struments; seals, bearings, etc. in special pumps and 
other equipment. 

“Cer-0-Cillin.”3” Trademark for an antibacterial sub- 
stance which differs from penicillin G in that the ben- 
zyl group is replaced by an allylmercaptomethyl 
group. Soluble in concentrations up to 500,000 units 
per cc. in sterile water for injection, sterile sodium 
chloride for injection, or sterile 5% dextrose. 

Uses: Medicine. 

cerosin. See ceresin wax. 

cerotic acid (hexacosanoic acid; cerinic acid) 
CH3(CH2 )i4COOH. a fatty acid obtained from 
beeswax, carnauba wax or Chinese wax. 

Properties: White odorless crystals or powder; sp. gr. 
0.8198 (100/4°C); m.p. 87.7°C; refractive index 
1.4301 (100°C). Insoluble in water; soluble in alco- 
hol, benzene, ether, acetone. Combustible; low tox- 
icity. 

cerous carbonate (cerium carbonate) Ce2(C03)3- 5H2O. 
Properties: White powder; soluble in mineral acids 
(dilute); insoluble in water. Low toxicity. 

Derivation: By adding an alkali carbonate to a solu- 
tion of a cerous salt. 

Containers: Fiber drums; car lots. 

cerous chloride (cerium chloride) CeCL • XH2O. 
Properties: White crystals; deliquescent; sp. gr. 3,88 
(anhydrous); m.p. 848°C (anhydrous); b.p. 1727°C. 
Soluble in water, alcohol, and acids. Low toxicity. 
Derivation: Action of hydrochloric acid on cerium 
carbonate or hydroxide. 

Containers: Fiber drums; car lots. 

Uses: Incandescent gas mantles; spectrography; prep- 
aration of cerium metal. 

cerous fluoride CeFs ■ XH2O. 

Properties: Off-white powder, insoluble in water and 
2?(W°(^^ gr. (anhydrous) 6.16; m.p. I460°C; b.p. 

Derivation: By treating cerous oxalate with hydro- 
fluonc acid. 


Hazard: Toxic and irritant. Tolerance (as F), 2.5 mg 
per cubic meter of air. 

Uses: In arc carbons to increase their brilliance; prep- 
aration of cerium metal. 

cerous hydroxide (cerium hydrate). Approximate for- 
mula Ce(OH)3. 

Properties: White gelatinous precipitate; yellow, 
brown or pink when impurities are present. Soluble 
in acids; insoluble in water and alkali. 

Derivation: Chief source is monazite sand. 

Grades: Pure; crude. 

Use: Pure form: To produce cerium salts; impart yel- 
low color to glass; opacifying agent in glazes and 
enamels. Crude form: flaming arc lamp. 

cerous nitrate (cerium nitrate) Ce(N03)3 • 6H2O. 
Properties: Colorless crystals; deliquescent. Soluble 
in water, alcohol, and acetone. 

Constants; M.p., loses 3H2O at 150°C; b.p. decom- 
poses at 200°C. 

Derivation: Action of nitric acid on cerous carbonate. 
Containers; Fiber drums; car lots. 

Hazard; Strong oxidizing agent. Fire risk in contact 
with organic materials. 

Uses: Incandescent gas mantles; medicine; reagent. 
Shiping regulations; Nitrates, n.o.s., (Rail) Yellow 
label. (Air) Oxidizer label. 

cerous oxalate (cerium oxalate) Ce2{C204)3 • 9H2O. 
Properties: Yellowish white, odorless, tasteless, crys- 
talline powder; decomposes upon heating; soluble in 
dilute sulfuric and hydrochloric acid; very slightly 
soluble in water; insoluble in oxalic acid solution, al- 
kalies, alcohol and ether. 

Derivation: By extraction from monazite sand with 
oxalic or hydrochloric acid and conversion into the 
oxalate, followed by crystallization. 

Grades: Pure; the commercial product is a complex 
mixture of oxalates of cerium, lanthanum and di- 
dymium. 

Hazard; Toxic; strong irritant. 

Uses: Medicine; isolation of cerium metals. 

cerous sulfate (cerium sulfate) Ce2(S04)3 • 8H2O. 
Properties; White crystals or powder; soluble in water 
and in acids. M.p. 630°C (dehydrated); sp. gr. 2.886. 
Low toxicity. 

Derivation; Reagent grade is prepared by reducing a 
solution of ceric sulfate in sulfuric acid with hydro- 
gen peroxide. 

Grades: Technical and purified (reagent). 

Uses: Developing agent for aniline Mack. 

“Cerox.”''’^ Trademark for a series of high alumina 
refractories with resistance to thermal shock, corro- 
sion, abrasion, erosion, and reducing atmospheres. 
Fusion temperature up to 3600°F. Available in pre- 
fired shapes. Used in production of steel, of electronic 
ceramic components, of abrasives, in solid state ore 
reduction, metal powder sintering, in high-tempera- 
ture gas reactors. 

“Cerrobase."*® Trademark for the eutectic alloy of 
bismuth and lead. M.p. 255°F. Shrinks slightly 
after solidifying, later expands. 

Uses; Proof casting forging dies; master patterns; 
mandrels for electroforming; heat-transfer medium 
in autoclaves; liquid seal in bright annealing and ni- 
triding furnaces; molds for plastics; fusible foundry 
cores; filler for bending large diameter tubing. 

“CeiTobend.”®o Trademark for the eutectic alloy of 
bismuth, lead, tin and cadmium, m.p. 158°F. Ex- 
pands during and after solidification. 

Uses: Filler in thin-walled tubing; assembly, check- 
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ing, drilling, spotting fixtures in aircraft and auto- 
motive tooling; anchoring medium in precision ma- 
chining jet engine components (buckets and blades). 

“Cerrocast.”^“ Trademark for a non-eutectic alloy of 
bismuth and tin. Melting range 281-338°F. Exhibits 
negligible volume change during and after solidifica- 
tion. 

Uses: Soft metal dies for “lost wax” patterns; en- 
graving machine patterns; split jaw chucks; molds 
for plastics; mandrels for electroforming. 

“CeiTomatrix.”^'’ Trademark for a bismuth alloy with 
melting range 217-440°F, pouring at 250°F, expand- 
ing during and after solidification. 

Uses: Die making to anchor punches; fastening bear- 
ings, bushings, and non-moving parts in machinery; 
nests in drill jigs and dial feeding stations; sheet- 
metal forming dies, etc. 

“Cerrosafe.”“ Trademark for a bismuth, lead, tin, 
and cadmium alloy with melting range 158-190°F. 
Shrinks 15 minutes after solidification, then expands. 
Uses; Accurate duplicate patterns; proof casting cavi- 
ties, such as gun chambers, bullet molds; toy castings 
and hobby models; sprayed-on protective coating 
on wood patterns and core boxes. 

“Cerrofru.”^ Trademark for a non-shrinking bismuth- 
tin eutectic alloy, m.p. 281°F. 

Uses: Anchoring shafts in Alnico rotors, forming 
blocks in stretch presses; engraving machining mod- 
els; special jaws in tangent tube bending; soft metal 
dies in “lost wax” process; mandrels in electroform- 
ing; molds by “dip” casting. 

certified color. See food color; FD&C color. 

cerulean blue. A light blue pigment essentially cobal- 
tous stannate CoO • n(Sn02). 

cerussite PbCOa. Natural lead carbonate, found in 
the upper zone of lead deposits. 

Properties: Colorless, white, gray; luster adamantine; 
Mohs hardness 3-3.5; sp. gr. 6.55. Effervesces in ni- 
tric acid. 

Occurrence: Colorado, Arizona, New Mexico, Idaho; 
Australia; Europe. 

Uses: An ore of lead. 

“Cer-Vit.”>’i Trademark for a glass ceramic (q.v.) 
having linear expansion coefficient near zero. Used 
for specialty products such as telescope mirrors, 
where minimum distortion is essential. 

ceryl alcohol C26H53OH. An alcohol obtained from 
Chinese wax. 

Properties: Colorless crystals; m.p. 79° C; insoluble in 
water; soluble in alcohol and ether. Combustible. 

ceryl cerotate C26H53OOCC25H51. The chief constitu- 
ent of Chinese wax and typical of natural waxes. 
Colorless crystals with m.p. 84°C. 

CES. Abbreviation for cyanoethyl sucrose. 

cesium (caesium) Cs An alkali-metal element of Group 
lA of the Periodic Table; atomic number 55; atomic 
weight 132.9055; valence 1. No stable isotopes. 
Properties: Liquid at slightly above room temperature; 
soft solid below melting point; highly reactive. 
Decomposes water, with evolution of hydrogen, 
which ignites instantly. Also reacts violently with 
oxygen, the halogens, sulfur, and phosphorus, with 
spontaneous ignition and/or explosion. Sp. gr. 1.90; 
m.p. 28°C; b.p. 705°C. Mohs hardness 0.2. Cesium 


has highest position in the electromotive series; it also 
has the lowest m.p. of any alkali metal, and the lowest 
ionization potential of any element. Soluble in acids 
and alcohol. Low toxicity. 

Derivation: By thermochemical reduction of cesium 
chloride with calcium, or by electrolysis of the fused 
cyanide. Its chief ore is pollucite, found in Maine, 
So. Dakota, Manitoba, Elba, So. Africa. 

Grades: Technical; 99.9%. 

Containers: Due to its reactivity, cesium must be han- 
dled in sealed glass ampules with special break seals, 
or in stainless steel cylinders. 

Hazard: Dangerous fire and explosion risk. Ignites 
spontaneously in moist air; may explode in contact 
with sulfur or phosphorus; reacts violently with oxi- 
dizing materials; causes burns in contact with skin. 
Uses; Photoelectric cells; getter in vacuum tubes; hy- 
drogenation catalyst; ion propulsion systems; plasma 
for thermoelectric conversion; atomic clocks; rocket 
propellant; heat transfer fluid in power generators; 
seeding combustion gases for magnetohydrodynamic 
generators. 

Shipping regulations: (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Flammable Solid label. Not ac- 
ceptable on passenger planes unless in cartridges. 

cesium 137. Radioactive cesium of mass number 137. 
Properties: Half-life 33 years; radiation, beta. 

Hazard: Radioactive poison. The beta decay of Cs- 
137 produces barium 137, which in turn is radioac- 
tive, emitting a 0.662 mev gamma ray, with a 2.6 
minute half-Ufe. 

Uses: Most applications of Cs-137 depend on the fact 
that any Cs-137 preparation has an equivalent 
amount of the gamma-emitting Ba-137 daughter. 
Approved by FDA as gamma radiation source for 
certain foods. 

Shipping regulations: (Rail, Air) Consult regulations. 

cesium alum. See cesium aluminum sulfate. 

cesium aluminum sulfate (cesium alum) 

CsA1(S04)2 • I 2 H 2 O. 

Properties: Colorless crystals; sp. gr. 2.0215; m.p. 

1I7°C; soluble in water; insoluble in alcohol. 
Derivation: By adding a solution of cesium sulfate to 
a solution of potassium alum, concentrating and 
crystallizing. 

Grades: Pure. 

Uses; Mineral waters; purification of cesium by frac- 
tional crystallization; preparation of cesium salts. 

cesium antimonide. Used as a high-purity binary semi- 
conductor. 

Hazard: Toxic by ingestion. 

cesium arsenide. Used as a high-purity binary semi- 
conductor. 

Hazard: Toxic by ingestion. 

Shipping regulations: Arsenical compounds, n.o.s., 
(Rail, Air) Poison label. 

cesium bromide CsBr. 

Properties: Colorless ciystalline powder; sp. gr. 4.44; 
m.p. 636°C; b.p. 1300°C; soluble in water; slightly 
soluble in alcohol. 

Grades; Technical; single crystals. 

Uses: Medicine; crystals for infrared spectroscopy; 
scintillation counters. 

cesium carbonate CS 2 CO 3 . 

Properties; White, hygroscopic, crystalline powder; 
very stable; can be heated to high temperature with- 
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cetin (cetyl palmitate; palmitic acid, cetyl ester) 
C.sHj.COOQeHjj. 

Properties: White crystalline wax-like substance. Chief 
constituent of commercial purified spermaceti. M.p. 
50°C; b.p. 360°C; sp. gr. 0.832; refractive index 
(n 70/D) 1.4398. Soluble in alcohol and ether; insol- 
uble in water. Combustible; nontoxic. 

Derivation: By solution from spermaceti. 

Uses: Base for ointments, cerates, and emulsions; 
manufacture of candles, soaps, etc. 

“Cetol.”''3“ Trademark for cetyldimethylbenzylammo- 
nium chloride (cetalkonium) (q.v.). 

“Cetone Alpha.”^^? Trademark for alpha-isomethyl- 
ionone. 

“Cetone V.”227 Trademark for allyl-alpha-ionone. 

cetyl alcohol (alcohol C-16; cetylic alcohol; 1-hexade- 
canol; normal primary hexadecyl alcohol; palmityl 
alcohol) C 16 H 33 OH. A fatty alcohol. Combustible; 
nontoxic. 

Properties: White, waxy solid; faint odor; sp. gr. 
0.8176 (49.5°C); m.p. 49.3°C; b.p. 344°C; refractive 
index (n 79/D) 1.4283; partially soluble in alcohol 
and ether; insoluble in water. Combustible. 
Derivation: By saponifying spermaceti with caustic 
alkali; reduction of palmitic acid. 

Method of purification: Crystallization; distillation. 
Grades: Technical; cosmetic; N.F. 

Containers: Tins; cartons; drums; bags; tank cars. 
Uses: Perfumery; emulsifier; emollient; foam stabi- 
lizer in detergents; face creams, lotions, lipsticks, 
toilet preparations; chemical intermediate; deter- 
gents; pharmaceuticals; cosmetics; base for making 
sulfonated fatty alcohols; to retard evaporation of 
water, when spread as a film on reservoirs, or sprayed 
on growing plants. 

cetyl bromide Ci 6 H 33 Br. 

Properties: Dark yellow liquid. Freezing point IS’C; 
b.p. 186-197«C (10 mm); sp. gr. 0.991 (25/25°C); 
Ib/gal 8.25 (25 °C); refractive index 1.460 (n 25/ D); 
flash point 350°F. Soluble in ether; very slightly sol- 
uble in water, methanol. Combustible. 

Use: Synthesis. 

cetyldimethylbenzylammonium chloride. See cetalko- 
nium chloride. 

cetyldimethylethylammonium bromide 
Ci 6 H 33 (CH 3 ) 2 H 5 NBr. A quaternary ammonium salt 
(q.v.). 

Properties: Paste. 

Uses: Disinfectant; deodorant; germicide; fungicide; 
detergents. 

cetyldimethylethylammonium chloride 
Ci 6 H 33 (CH 3 ) 2 C 2 H 5 NC 1 . A quaternary ammonium 
salt (q.v.). 

cetylic acid. See palmitic acid, 
cetylic alcohol. See cetyl alcohol, 
cetyl lactate. See “Ceraphyl.” 

cetyl mercaptan (hexadecyl mercaptan) C 16 H 33 SH. 
Properties: M.p. 18°C; b.p. 185-190°C (7 mm); strong 
odor; sp. gr. 0.8474 (20/4°C); refractive index 1.474 
(n 20/ D); flash point 275 °F. Combustible. 

Grades: 95% (min.) purity. 

Containers: Up to tank cars. 

Hazard: Probably toxic. 


Uses: Intermediate; synthetic rubber processing; 
surface-active agent; corrosion inhibitor. 

cetyl palmitate. See cetin. 

cetyl pyridinium bromide Ci 6 H 33 C 5 H 5 NBr. 

Properties: Cream-colored waxy solid. Soluble in ace- 
tone, ethanol and chloroform. 

Uses: Surface-active agent; germicide. 

cetylpyridinium chloride (1-hexadecylpyridinium chlo- 
ride). The monohydrate of the quaternary salt of 
pyridine and cetyl chloride; Ci 6 H 33 CsH 5 NCl- H 2 O. 

Properties: White powder with slight odor. M.p. 80- 
84°C. Very soluble in alcohol, chloroform and water; 
very slightly soluble in benzene and ether; pH (1% 
soln) 6.0-7. 0. 

Grades: Technical; N.F. 

Use: Medicine. 

cetyltrimethylammonium bromide (hexadecyltrimethyl- 
ammonium bromide) Ci 6 H 33 (CH 3 ) 3 NBr. A quater- 
nary ammonium salt. 

Properties: White powder; soluble in water, alcohol 
and chloroform. 

Grade: Technical. 

Uses: Surface-active agent; germicide. 

cetyltrimethylammonium chloride Ci 6 H 33 (CH 3 ) 3 NCl. A 
quaternary ammonium salt. 

cetyltrimethylammonium tosylate 
[C|6H33(CH3)3N]0S02C6 HjCH 3. A high-tempcraturc 
stable quaternary ammonium compound. 

Uses: Germicide; surfactant. 

cetyl vinyl ether (vinyl cetyl ether) C| 6 H 330 CH:CH 2 . 

Properties: Colorless liquid; sp. gr. 0.822 (27°C); 
m.p. 16°C; b.p. 142°C (1 mm), 173°C (5 mm); flash 
point (open cup) 325°F; refractive index (n 25/ D) 
1.4^. Combustible. 

Grades: 97%. 

Containers: 350 lb drums. 

Hazard: Toxic by inhalation; skin irritant. Reacts 
strongly with organic materials. 

Use: Reactive monomer which may be copolymerized 
with a variety of unsaturated monomeric materials, 
including acrylonitrile, vinyl chloride, vinylidene 
chloride, and vinyl acetate, to yield internally plas- 
ticized resins. 

Cf Symbol for californium. 

CF. Abbreviation for citrovorum factor. See folinic 
acid. 

“C- Fatty Acids.’’^*®’ Trademark for fatty acids de- 
rived from coconut oil. The major component acids 
are lauric and myristic. Differ primarily in amount 
of unsaturated acid components and color. Light- 
yellow solids which liquefy at about 25°C; obtained 
from naturally occurring triglycerides; nontoxic; 
combustible. 

Containers: Tank cars and trucks. 

Uses: Intermediates, rubber compounding, cosmetic 
ingredients, buffing compounds, alkyd resins, emul- 
sifiers, grease manufacture and candles. 

CFE. Abbreviation for chlorotrifluoroethylene. Also 
used for polychlorotrifluoroethylenc resins. 

cgs. Abbrewation of centimeter gram second, the sys- 
tem of measurement used internationally by scientists. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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chabazite CaAhSuOu ' 6 H 2 O. Essentially a natural 
hydrated calcium aluminum silicate, usually contain- 
ing some sodium and potassium. A zeolite (q.v.). 

Properties; Color white, reddish, yellow, brown; 
luster vitreous; sp. gr. 2.1; Mohs hardness 4-5. 

Occurrence: New Jersey, Colorado, Oregon; Europe. 

Use: Water treatment. 

Chadwick, Sir James (1891- ). A British physicist 

who was awarded the Nobel Prize in 1935 for his dis- 
covery of the neutron (1932), the existence of which 
had been predicted by Rutherford. This was an im- 
mensely important advance in the knowledge of sub- 
atomic particles. See also neutron. 

chain. A series of atoms of a particular element di- 
rectly connected by chemical bonds which constitutes 
the structural configuration of a compound. Such 
chains are usually composed of carbon atoms, often 
shown without their accompanying hydrogens. Car- 
bon chains may be of the following types: 

(1) Open or straight chain; a sequence of carbon 
atoms extending in a direct line; this is characteristic 
of paraffins and olefins, the former being saturated: 

H H H H 

I I I I 
H— C— C— C— C— H 
I I I I 

H H H H 
and the latter unsaturated; 


H H H H 

I I I I 
c=c— c=c 
I I 

H H 


(2) Branched chain: a paraffinic structure isomeric 
with its straight-chain counterpart, e.g., butane, but 
having a subordinate chain comprised of one or more 
carbon atoms: 


H H H 

1 I I 

H— C C C— H. 

1 1 1 

H H— C— H H 

1 

H 


Such compounds are designated by the prefix iso-, 
and their properties are often notably different from 
the straight-chain isomer. For example, octane has a 
very low antiknock rating, whereas that of isooctane 
IS high. 

(3) Closed chain, or ring: a cyclic arrangement of 
carbon atoms giving a closed geometric structure, 
that IS, a ring, pentagon or other form; these are 
characteristic of alicyclic, aromatic, and heterocyclic 
compounds. See cyclic compound. 

(4) Side-chain: a group of atoms attached to one or 
more of the locations in a cyclic or heterocyclic com- 
pound, e.g., tryptophan; 



CHjCH(NH,)COOH 


chalcocite (copper glance) CuaS. Natural cuprous sul- 
fide, occurring with other copper minerals. 

Properties: Color lead gray, tarnishing dull black; 
luster metallic; sp. gr. 5. 5-5.8; Mohs hardness 
2.5-3. 

Occurrence: Montana, Arizona, Utah, Nevada; Alaska; 
Chile; Mexico; Europe. 

Use; Important ore of copper. 

chalcopyrite (copper pyrites, yellow copper) CuFeS 2 . 
Natural copper-iron sulfide, found in metallic veins 
and igneous rocks. 

Properties; Color brass yellow, frequently tarnished 
bronze or iridescent; luster metallic; streak greenish 
black; sp. gr. 4. 1-4.3; Mohs hardness 3.5-4. May 
carry gold or silver or mechanically intermixed pyrite. 

Occurrence: Montana, Utah, Arizona, Tennessee, 
Wisconsin; Europe; Chile; Canada. 

Use; Important ore of copper. 

chalk. A natural calcium carbonate composed of the 
calcareous remains of minute marine organisms. De- 
composed by acids and heat. Odorless, tasteless, non- 
toxic. See also calcite; calcium carbonate; whiting; 
chalk, prepared. 

chalk, drop. See chalk, prepared. 

chalk, French. A variety of soapstone or steatite. See 
talc. 

chalking. A natural process by which paints develop a 
loose, powdery surface formed from the film. Chalk- 
ing results from decomposition of the binder, due 
principally to the action of ultraviolet rays. 

chalk, precipitated. See calcium carbonate, precipi- 
tated. 

chalk, prepared (drop chalk; calcium carbonate, pre- 
pared). 

Properties: Fine, white to grayish-white impalpable 
powder, often formed in “conical drops.” Odorless, 
tasteless and stable in air. M.p., decomposes at 
825°C with evolution of carbon dioxide; decom- 
posed by acids; practically insoluble in water; insol- 
uble in alcohol. Nontoxic; noncombustible. 

Derivation; By grinding native calcium carbonate to 
a fine powder, agitating with water, allowing the 
coarser particles to settle, decanting the suspension 
and allowing the fine particles to settle slowly. 

Containers: Fiber cans; tins; glass bottles; multiwall 
paper sacks. 

Uses: Medicine (antacid); tooth powders; calcimine; 
polishing powders; silicate cements. For other uses, 
see whiting and calcium carbonate. 

chamber process. An obsolete method for manufac- 
turing sulfuric acid from sulfur dioxide, air, and 
steam in the presence of nitrogen oxides as cata- 
lysts. It is no longer used in the U.S. 

chamois. A very soft, flexible leather made from the 
flesh layer of a split sheepskin by treating with fish 
oils, piling in contact with similarly treated skins, 
and allowing the fish oils to oxidize. Used chiefly for 
fine cleaning of smooth surfaces and specialty leather 
items. 

chamomile oil (camomile oil). An essential oil, usually 
blue in color, used in flavoring and in medicine. 
There are several varieties, including Roman (Eng- 
lish), German, Hungarian, etc. It has a strong aro- 
matic odor and bitter taste. 


chain mechanism. See free radical. channel black. See carbon black, 

chain reaction. See fission, nuclear; nuclear energy. charcoal, activated. See carbon, activated. 
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charcoal, animal. See bone black; ivory black. 

charcoal, hone. See bone black. 

charcoal, vegetable. See vegetable black; carbon, acti- 
vated. 

charcoal, wood. An amorphous allotropic form of car- 
bon. 

Derivation: Destructive distillation of wood. 

Grades: Technical, in lumps; powdered; briquettes. 
Containers: Barrels; multiwall paper sacks. 

Hazard: Dangerous fire risk in briquette form or 
when wet; may ignite spontaneously in air. 

Uses: Chemical (precipitant in the cyanide process, 
precipitant of iodine and lead salts from their solu- 
tions, catalyst, calcium carbide); decolorizing and 
filtering medium, gas adsorbent; component of black 
powder and other explosives; fuel; arc light elec- 
trodes; decolorizing and purifying oils; solvent re- 
covery; deodorant. 

Shipping reguations: (Rail) (ground, crushed or pul- 
verized) Yellow label; (wet) Not accepted. (Air) 
zvMstvsd zv fw.'jff.'azRdj' P-ls-W-roaivlf SzvUd 
label; (wet) Not acceptable. 

Chardonnet (1839-1924). A native of France, he has 
been called the father of rayon because of his suc- 
cessful research in producing what was then called 
artificial silk from nitrocellulose. He was able to ex- 
trude fine threads of this semisynthetic material 
through a spinneret-like nozzle and the textile prod- 
uct was made on a commercial scale in several Eu- 
ropean countries. He was awarded the Perkin medal 
for this work in 1914, only a few years before the 
discovery of rayon. 

Charles’ Law. At constant volume, the pressure of a 
confined gas is proportional to its absolute tempera- 
ture. See also Gay-Lussac’s Law. 

chaulmoogra oil (gynocardia oil; hydnocarpus oil). 
Properties; Brownish-yellow oil or soft fat; repulsive 
odor; somewhat acrid taste. Soluble in ether, chloro- 
form, benzene, solvent naphtha; sparingly soluble in 
cold alcohol; almost entirely soluble in hot alcohol, 
carbon disulfide. Sp. gr. 0.940. Iodine value 85-105, 
depending on type; optically active. 

Chief constituents: Glycerides of chaulmoogric and 
hydnocarpic acids. 

Derivation: Expressed from the seeds of Taraktogenos 
kurzii or Hydnocarpus anthelminthicus or wightianus. 
Uses: Medicine (treatment of leprosy and other in- 
fective skin diseases). 

chaulmoogric acid (hydnocarpyl acetic acid) 

CH2C.H2CHCHCH(CH2),2 COOH. a cyclic fatty 
acid. 

Properties; Colorless shiny leaflets; m.p. 68.5°C; sol- 
uble in ether, chloroform, and ethyl acetate. 

Source: Chaulmoogra oil. 

Use: Medicine; biochemical research. 

chavicol (para-allylphenol; 1 -allyl-4-hydroxybenzene) 
C3H5C6H4OH. Liquid; m.p. Ib^C; b.p. 230°C; sp. gr. 
1.033 (18/4°C); soluble in water and alcohol. Occurs 
in many essential oils. 

CHDM. See 1,4-cyclohexanedimethanol. 

“Chcclox.”’'” Trademark for a series of organic che- 
lating and sequestering agents, consisting of polycar- 
boxylic acid derivatives of amines or polyamines or 


their salts, as, for example, ethylenediaminetetra- 
acetic acid (q.v.). 

“Chel.”2'5 Trademark for a series of chelating agents. 

chelate. The type of coordination compound ^q.v.) in 
which a central metal ion such as Co^*, Ni^ , CU^’, 
of Zrr* is attached by coordinate links to two or more 
nonmetal atoms in the same molecule, called ligands. 
Heterocyclic rings are formed with the central 
(metal) atom as part of each ring. Ligands offering 
two groups for attachment to the metal are termed 
bidentate (two-toothed); three groups, tridentate, 
etc. 

A common chelating agent is ethylenediamine- 
tetraacetic acid (EDTA). Nitrilotriacetic acid 
N(CH2C00H)3 and ethyleneglycol-bis(beta-amino- 
ethyl ether)-N,N-tetraacetic acid (H00CCH2)2N- 
CH2CH20CH2CH20CH2CH2N(CH2C00H)2 are 
used in analytical chemical titrations and to remove 
ions from solutions and soils. Metal chelates are 
found in biological systems, e.g., the iron-binding 
porphyrin group of hemoglobin and the magnesium- 
binding chlorophyll of plants. Medicinally, metal 
chelates are used against Gram-positive bacteria, 
fungi, viruses, etc. 

See also ammine; sequestration; complex; cobaltam- 
mine. 

“Chelon.”‘’28 Trademark for a series of chelating agents. 

“Chemactant.”‘'^° Trademark for a series of industrial 
products derived from lanolin. 

Uses: Softener and conditioner for leather, fur, tex- 
tiles; inks; plastics; rubber; paper; mold release com- 
pounds; resin polymerization; waxes, polishes, and 
cleaners; greases; emulsions; paints; coatings; quick 
breaking aerosol foams. 

“Chemglaze”5‘” Trademark for clear and pigmented, 
single package, moisture-curing, pure poljnirethane 
coatings. 

“Chem-Hoe.”'’’’ Trademark for isopropyl N-phenyl- 
carbamate (IPC), a selective herbicide. 

Chemical Abstracts Service (CAS). A systematic, 
computerized chemical information source developed 
by the CAS Division of the American Chemical So- 
ciety (q.v.). Chemical Abstracts (1907) has become 
the largest scientific abstract journal in the world 
and the repository of all significant chemical re- 
search information reported in the international 
literature. An extensive, in-depth systems approach 
to the storage and handling of chemical information 
has enabled CAS to assemble a vast computerized 
body of knowledge, typified by its Chemical Com- 
pound Registry — a collection of unique, structure- 
based “addresses,” or fingerprints, which now con- 
tains the structural record of about 2.5 million 
substances. The ACS chemical publications are one 
form of the output of this information system. 

chemical bond. See bond, chemical. 

chemical change. Rearrangement of the atoms, ions, or 
radicals of one or more substances resulting in the 
formation of new substances often having entirely 
different properties. Such a change is called a chem- 
ical reaction (q.v.). In some cases energy in the form 
of heat, light, or electricity is required to initiate the 
change; this is known as an endothermic reaction. 
When energy is given off, as a result of rupture of 
chemical bonds, the change is said to be exothermic. 
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metal from the surface with chemicals. Acid or alka- 
line pickling or etching baths are used for this pur- 
pose. Immersion of a metal part will result in uniform 
removal of metal from all surfaces exposed to the 
solution. This process is used by the aircraft industry 
for weight reduction of large parts; it is also used in 
the manufacture of instruments and other compo- 
nents where exact tolerances are required. 

chemical nomenclature. The origin and use of the 
names of elements, compounds, and other chemical 
entities, both individually and as groups, as weU as 
the various proposals for systematizing them. It may 
be considered to include three major aspects: (1) the 
gradual sporadic development of these names, many 
of which go back to the alchemists of the Middle 
Ages; (2) the proliferation of terminology due to the 
rapid extension of organic chemistry in the mid- 
nineteenth century', which led to the recommenda- 
tions of the Geneva System in 1892; (3) the additional 
reforms adopted by the International Union of Pure 
and Applied Chemistry in 1930. There is still no 
clear-cut elimination of the older names in spite of 
the changes introduced in these reformed systems. 
Thus the present nomenclature is in some respects 
a hybrid; for example, the earlier terms paraffin and 
olefin are stUl widely used instead of more modem 
alkane and alkene, and methyl alcohol is as accept- 
able as methanol. 

A comparatively recent development in the nomen- 
clature of inorganic and complex compounds is use 
of the Stock system, in which roman numerals indi- 
cate the oxidation state or coordination value. For 
example, iron II chloride stands for ferrous chloride 
(FeClj), and iron III chloride for ferric chloride 
(FeClj). 

See also: Geneva System; benzene. 

chemical oxygen demand. See oxygen consumed. 

chemical planetology. Application of various branches 
of chemistry (analy'tical, physical and geochemistry) 
to study of the composition of the surface and atmo- 
sphere of the planets, particularly Venus, Mars and 
Jupiter. Much informatoin has been obtained by 
spectrographic methods, and valuable additional 
data have resulted from space probes. See also astro- 
chemistry. 

chemical process industry. An industry whose prod- 
uct(s) results from (a) one or more chemical or physi- 
cochemical changes; (b) extraction, separation, or 
purification of a natural product, with or without the 
aid of chemical reactions; (c) the preparation of spe- 
cifically formulated mixtures of materials, either 
natural or synthetic. Examples are as follows (with 
allowance for a certain amount of overlapping); (a) 
the plastics, rubber, leather, food, dye, and synthetic 
organic industries; (b) the petroleum, paper, textile, 
and perfume industries; (c) the glass, cement, fertil- 
izer, soap, and paint industries. Many of these involve 
one or more unit operations of chemical engineering 
(q.v.), as well as such basic processes as poh'meriza- 
tion, oxidation, reduction, hydrogenation, etc., usu- 
ally with the aid of a catalyst. This definition could 
be interpreted to include ore processing, separation, 
and refinement, as well as the manufacture of metal 
products; however, these are usually considered to 
comprise the metal and metallurgical industries. 

chemical reaction. A chemical change (q.v.) that may 
occur in several ways, e.g. by combination, by re- 


placement, by decomposition, or by some modifica- 
tion of these. Reactions are endothermic when heat 
is necessary to maintain them, and exothermic when 
they evolve heat. All chemical reactions are in bal- 
ance, that is, the number of atoms in the reacting 
substances is invariably equal to the number of atoms 
in the reaction products. Common types of reactions 
are oxidation, reduction, ionization, combustion, 
polymerization, hydrolysis, condensation, enoliza- 
tion, saponification, rearrangement, etc. Chemical 
reactions involve rupture of only the bonds which 
hold the molecules together, and should not be con- 
fused w'ith nuclear reactions, in which the atomic 
nucleus is involved. A reversible reaction is one in 
which the reaction product is unstable and thus 
changes back into the original substance spontane- 
ously. In a complete reaction the actisity goes to 
the right and is indicated by an arrow — *; if heat or 
a catalyst is used this is indicated by a symbol or word 

above the arrow, as^, »; a reversible reac- 

tion is shown by either ^ or«— ». 

chemical smoke. Chemically generated aerosols used 
primarily for militarj' purposes. They are of 4 types: 

(a) FS, a mixture of sulfuric anhydride and chloro- 
sulfonic acid; used in shells and bombs and sprayed 
from airplanes. 

(b) FM, titanium tetrachloride; same as FS, but 
brilliant white and will drop like a curtain when 
spraj’ed. 

(c) HC, a mixture of hexachloroethane, aluminum 
and zinc oxide; bums to yield a white cloud. 

(d) WP, a white phosphorus; bums to form white 
cloud of phosphoric acid; an excellent smoke pro- 
ducer. 

See also fog; smoke; chemical warfare. 

chemical stoneware (brick, chemical). A clay pottery 
product widely employed to resist acids and alkalies. 
It is used for utensils, pipes, stopcocks, ball mills, 
laboratory’ sinks, etc. 

chemical technology. A general term covering a broad 
spectrum of physicochemical knowledge of the mate- 
rials, processes, and operations used in the chemical 
process industries. It includes (1) basic phenomena 
such as activation, adsorption, oxidation, catalysis, 
corrosion, surface activity, polymerization, etc.; (2) 
the properties, behavior and handling of industrial 
materials and products (plastics, textiles, coatings, 
soap, foods, metals, paper, pharmaceuticals, etc.); 
and (3) their formulation, fabrication and testing 
(compounding, extruding, molding, assembly, and 
the like). See also chemical process industry. 

chemical thermodynamics. That aspect of thermody- 
namics concerned with the relationship of heat, 
work, and other forms of energy to equilibrium in 
chemical reactions and changes of state. See also 
thermody’namics; thermochemistry; kinetics, chem- 
ical; equilibrium constant. 

chemical warfare. The employ’ment of a chemical 
agent directly for military purposes, i.e., .to cause 
casualties by irritation, burning, asphy.xiation, or 
poisoning; to contaminate ground; to screen action 
by smoke; or to cause incendiary damage. It includes 
use of all forms of to.xic or irritant gases, including 
nerve gases (q.v.), smoke-inducing agents, flam- 
mable gels such as napalm, and such incendiary- 
materials as magnesium and thermite. Biological 
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emergency information source for transportation 
accidents involving flammable, toxic or explosive 
materials. 

“Chemtree.”''^' Trademark for a group of metallic 
mortars used for various kinds of nuclear shielding, 
where a combination of formabiUty and high atten- 
uation values is required. They are dry powders 
which are mixed with water before use. 

chemurgy. The linking of agricultural, scientific, and 
industrial efforts to improve active cooperation be- 
tween these branches of a nation’s economy for their 
mutual benefit (National Farm Chemurgic Council). 
The chief objectives of chemurgy are: (1) new, non- 
food uses for farm crops, their residues and by- 
products; (2) new and profitable uses for previously 
unused agricultural wastes of both plant and animal 
origin; (3) new crops that farmers may grow profit- 
ably; (4) more valuable uses for presently used crops 
through chemurgic upgrading. 

chenopodium oil (wormseed oil, American; goosefoot 
oil). 

Properties: Colorless or yellowish oil; characteristic 
penetrating odor; bitterish, burning taste. Soluble in 
3 to 10 vols of 70% alcohol (inferior and adulterated 
oils do not yield a clear solution). Sp. gr. 0.965 to 
0.990 (15° C); optical rotation -4° to -8° 50'; refrac- 
tive index 1. 4740- 1. 4790 (20° C). 

Chief known constituents: Ascaridole, CioH;602; 
para-cymene; /-limonene. 

Derivation: Distilled from the seeds and leaves- of 
Chenopodium ambrosioides anthelminticum. 

Containers: Cans. 

Hazard: Toxic by ingestion. 

Use: Medicine (antihelminthic). 

chi acid. See anthraquinone-l,8-disuIfonic acid. 

Chicago acid. See 8-amino-i-naphthol-5,7-disulfonic 
acid. 

chicle. A thermoplastic, gumlike substance obtained 
from the latex of the sapodilla tree native to Mexico 
and Central America. Softens at 90°F. Insoluble in 
water; soluble in most organic solvents. Chief use is 
as chewing gum, after incorporation of sugar and 
specific flavoring. Nontoxic, but ingestion should be 
avoided. 

Chilean nitrate. See sodium nitrate. 

Chilean saltpeter. See sodium nitrate. 

China clay. See kaolin. 

China-wood oil. See tung oil. 

“Chip-Cal.”''*’ Trademark for low-lime calcium arse- 
nate. Available in granular (48% tricalcium arsenate) 
and powder (85% tricalcium arsenate) form. 

Hazard: Highly toxic by ingestion. 

“Chipcote.”''” Trademark for a series of organic mer- 
cuiy seed treatments based on methyl mercury nitrile. 

Hazard: Highly toxic by ingestion. 

chiral. In chemistry this term describes asymmetric 
molecules that are mirror-images of each other, i.e., 
they are related to each other optically as right and 
left hands. Such molecules are also called enantiomers, 
and are characterized by optical activity. See also 
optical isomer; enantiomer. 


chlophedianol hydrochloride (USAN) (alpha-(2-dimeth- 
ylaminoethyl) ortho-chlorobenzhydrol hydrochloride) 
Ci7H2oC 1NO- HCl. Listed in N.D. Used in medicine. 

chlor-. See chloro-. 

chloral (trichloroacetaldehyde) CCI 3 CHO. 

Properties: Colorless, mobile, oily liquid; penetrating 
odor. Sp. gr. 1.505 (25/4° C); f.p. -57.5° C; b.p. 
97.7°C; vapor pressure 35 mm (20°C); index of re- 
fraction (n 20/ D) 1.4557; latent heat of vaporization 
97.1 Btu/lb. Soluble in water, alcohol, ether and 
chloroform; combines with water forming chloral 
hydrate. 

Derivation: (a) By the chlorination of ethyl alcohol, 
addition of sulfuric acid, and subsequent distillation; 
(b) by the chlorination of acetaldehyde. 

Grades: Technical, 94% min. 

Containers: Drums; glass bottles; tank cars. 

Uses: Manufacture of chloral hydrate and DDT. 

chloralamide. See chloral formamide. 

chloral formamide (chloralamide; chloramide) 
CCljCHOHNHOCH. 

Properties: Colorless, lustrous crystals; odorless; 
slightly bitter taste. Soluble in water (hydrolyzes at 
60°C), alcohol, ether and glycerol. M.p. 1]4-I]5°C; 
decomposes at higher temperatures. 

Use: Medicine. 

chloral hydrate (“knockout drops”; trichloroacetalde- 
hyde, hydrated; trichloroethylidene glycol) 
CCl3CH(OH)2. 

Properties: Transparent, colorless crystals; aromatic, 
penetrating, slightly acrid odor and slightly bitter, 
sharp taste. Slowly volatilizes when exposed to air. 
Soluble in water, alcohol, chloroform, and ether; 
also soluble in olive oil and turpentine oil. Sp. gr. 
1.901; m.p. 52°C; b.p. 97.5°C. 

Derivation: Action of 1/5 of its volume of water on 
chloral. 

Grades: Technical; U.S.P. 

Hazard; Hypnotic drug; dangerous to eyes; toxic in 
overdose. 

Uses: Medicine (sedative); manufacture of DDT; 
liniments. 

chloral hydrate antipyrine (antipyrine chloral hydrate) 
C„H,2N20C1,CH(0H)2. 

Properties: Colorless crystals; moderately soluble in 
water; soluble in alcohol; m.p. 67°C. 

Hazard: Probably toxic. 

Use: Medicine (sedative). 

chlor-alkali cell. See electrolytic cell. 

chlorambucil (4-(para[bis(2-chloroethyl)amino] phenyl) 
butyric acid) (ClC2H4)2NC6H4(CH2)3COOH. A ni- 
trogen mustard derivative. 

Properties: Off-white powder; m.p. 65-69°C. Slightly 
soluble in water; soluble in acetone and ether. 

Grade: U.S.P. 

Uses; Medicine; insect sterilant. 
chloramid. See chloral formamide. 

chloramine NH 2 CI. A colorless, unstable, pungent liq- 
uid; soluble in water; decomposes (slowly in dilute 
solution) to form nitrogen, hydrochloric acid, and 
ammonium chloride. M.p. -66°C; soluble in alcohol 
and ether. (Do not confuse with chloramine-T). 
Chloramine is an intermediate in the Raschig pro- 
cess for hydrazine (q.v.). 
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chlorendic anhydride (hexachloroendomethj'Ienetetra- 
hydrophthalic anhydride) C6H2CI6O3. 1,4,5,6,7,7- 
Hexachlorobicyclo-{2,2,l)-5-heptene-2,3-dicarboxyiic 
anhydride. 

Properties: Fine, white, free-flowing crystals. M.p. 
239-240°C; sp. gr. 1.73. Readily soluble in acetone, 
benzene, toluene; slightly soluble in water, n-hexane, 
and carbon tetrachloride. Nonflammable. 

Derivation: By Diels-Alder reaction of maleic anhy- 
dride and hexachlorocyclopentadiene. 

Grades: Technical; pure. 

Uses: Flame-resistant polyester resins; hardening 
epoxy resins; chemical intermediate; source of chlo- 
rendic acid. 

“ChIoretone.”33i> Trademark for chlorobutanol (q.v.). 

“Chlorex.’’^'"' Trademark for 2,2'-dichloroethyi ether 
(q.v.). 

“Chlorextol.”"^ Trademark for a synthetic, nonflam- 
mable, non-sludging liquid of high dielectric strength; 
used for insulating and cooling transformers and 
other electrical equipment. 

“Chlorhydrol.”'^^ Trademark for an aluminum chloro- 
hydroxide antiperspirant. Offered in liquid or pow- 
der form for use in lotions, creams, and gels. Non- 
corrosive and nonirritant to skin. Does not damage 
fabrics. 

chloric acid HCIO3 • 7H2O. Known only in aqueous 
solution. Decomposes at 40°C. 

Hazard: Toxic; strong oxidizer. Ignites organic ma- 
terials on contact. 

Shipping regulations: (Rail) Oxidizing material, 
n.o.s.. Yellow label. (Air) Not acceptable. 

chloridizing. Heating in the presence of chlorine, as a 
step in the recovery of certain metals from their ox- 
ides or other compounds. 

“Chlorimets.”'*’ Trademark for a series of nickel-base 
cast alloys. 

“Chlorimet” 2 contains 32% molybdenum, 3% iron 
max, 1% silicon and 0.10% carbon. 

“Chlorimet” 3 contains 18% molybdenum, 18% chro- 
mium, 3% iron max, 1.0% silicon and 0.07% carbon. 

chlorinated acetone. See chloroacetone. 

chlorinated camphene. See toxaphene. 

chlorinated hydrocarbon. See hydrocarbon, haloge- 
nated. 

chlorinated isocyanuric acid. See dichloro- or trichlo- 
roisocyanuric acid, and potassium or sodium dichlo- 
roisocyanurate. Used as dry bleaches. 

chlorinated lime. See lime, chlorinated. 

chlorinated naphthalene (chloronaphthalene). C10H7CI. 
A product of the chlorination of naphthalene. The 
physical state varies from mobile liquids to crystal- 
line solids depending on the extent of chlorination. 

Hazard (tri- and higher): Toxic by ingestion, inhala- 
tion, and skin absorption. Strong irritants. Tolerance 
(tetra compound) 2 mg per cubic meter of air. 

See also oil, chloronaphthalene; wax, chloronaph- 
thalene. 

chlorinated paraffin. See paraffin, chlorinated. 

chlorinated para red. A modification of para red that 
contains some chlorine. Much lighter than para or 


toluidine red and has excellent brilliance but poorer 
heat resistance. 

chlorinated polyether. See “Penton.” 

chlorinated polyolefin. See rubber, chlorinated; poly- 
propylene, chlorinated. 

chlorinated rubber. See rubber, chlorinated. 

chlorinated trisodium phosphate. See trisodium phos- 
phate, chlorinated. 

chlorine Cl. Nonmetallic, halogen element of atomic 
number 17; Group VII A of the Periodic Table. 
Atomic weight 35.453. Valences 1,3,4,5,7. Two stable 
isotopes Cl-35 (75.4%) and Cl-37 (24.6%). Seventh 
highest-volume chemical produced in U.S. (1975). 
Properties: (1) A diatomic gas, which is heavy', non- 
combustible, greenish-yellow; pungent irritating odor. 
Liquefaction pressure 7.86 atm (25°C), 1 atm at 
-35°C. Water solubility 0.64 gram CI2 per 100 grams 
water. Sp. gr. 2.49 (0°C) (air = 1). Thermodynamic 
properties: (a) critical temperature 144.0°C; (b) crit- 
ical pressure 78.525 atm absolute; (c) critical volume 
1.763 liters per kg. Strongly electronegative. 

(2) Liquid: Clear, amber color, irritating odor; sp. 
gr. 1.56 (-35°C); f.p. -I0I°C; 1 liter of liquid = 
456.8 liters of gas at 0°C and I atm. Very low elec- 
trical conductivity. Soluble in chlorides and alcohols. 
Extremely strong oxidizing agent. Slightly soluble 
in cold water. 

Occurrence: Not found free in nature; component of 
minerals halite (rock salt), sylvite, and camallite; 
chloride ion in sea water. 

Derivation: (1) Electrolysis of sodium chloride brine 
in either diaphragm or mercury cathode cells; chlo- 
rine is released at the anode. (2) Fused salt electroly- 
sis of sodium chloride or magnesium chloride; (3) 
Electrolysis of hydrochloric acid. (4) Oxidation of 
hydrogen chloride with nitrogen oxide as catalyst 
and absorption of steam with sulfuric acid (“Kel- 
Chlor” process); no by-product caustic is produced. 
Grades: Technical (gas and liquid); pure (99.9%). 
Containers (liquid): 100 and 150-ib steel cylinders; 
single-unit tank cars; multi-unit tank cars; motor 
trucks in cylinders and containers; tank barges (up 
to 600 tons); pipelines (liquid and gas). 

Hazard: Toxic as irritant and by inhalation. Toler- 
ance, 1 ppm in air. Moderate fire risk in contact with 
turpentine, ether, ammonia, hydrocarbons, hydro- 
gen, powdered metals, and other reducing materials. 
Safety data sheet available from Manufacturing 
Chemists Assn., Washington, D.C. 

Uses: Manufacture of carbon tetrachloride, trichloro- 
ethylene, chlorinated hydrocarbons, polychloroprene 
(neoprene), poly'vinyl chloride, hydrogen chloride, 
ethylene dichloride, hypochlorous acid, metallic 
chlorides, chloroacetic acid, chlorobenzene, etc. Also 
in water purification, shrinkproofing wool, in flame- 
retardant compounds and (with lithium) in special 
batteries; processing of meat, fish, vegetables and 
fruit. 

Shipping regulations: (Rail) Green label, (Air) Non- 
flammable Gas label. Not accepted. 

For further details, refer to the Chlorine Institute, 
342 Madison Ave., N,Y, 

chlorine 36. Radioactive chlorine of mass number 
36. Half-life about 440,000 years; radiation, beta. 
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ortho-chloroacetoacetanilide 

CH3COCH2CONHC6H4CI. 

Properties: White, crystalline solid. Resembles ethyl 
acetoacetate in chemical reactivity. M.p. 107°C; 
vapor pressure 0.1 mm (20°C); nonflammable. Insol- 
uble in water. 

Uses: Organic synthesis; dyestuffs. 

chloroacetocatechol. See chloroacetopyrocatechol. 

alpha-chIoroaceto-3,4-dihydroxybenzene. See chloro- 
acetopyrocatechol. 

chloroacetone (monochloroacetone; l-chloro- 2 -propa- 
none; chloracetone; chlorinated acetone) 
CH3COCH2CI. A lachrymator. 

Properties: Colorless liquid; pungent, irritating odor. 
Sp. gr. 1.162 (16°C); b.p. 119°C; f.p. ^.5°C. Sol- 
uble in alcohol, ether and chloroform and water. 
Derivation: Chlorination of acetone. 

Hazard: Strong irritant to tissue, eyes, and mucous 
membranes. 

Uses: Couplers for color photography; enzyme inacti- 
vator; insecticides; perfumes; antioxidant intermedi- 
ate; medicine; organic synthesis; tear gas. 

Shipping regulations: (Rail) (stabilized) Tear Gas 
label; (unstabilized) Not accepted. Legal label name, 
monochloracetone. (Air) (stabilized) Poison label. 
Not acceptable on passenger planes; (unstabilized) 
Not acceptable. 

chloroacetonitrile (chloroethane nitrile; chloromethyl 
cyanide) CICH 2 CN. 

Properties: Colorless .liquid, with pungent odor; sp. 
gr. 1.2020-1.2035 (25/25°C); refractive index 1.4210- 
1.4240 (n 25/D); 5-95% distils between 124-I29°C; 
soluble in hydrocarbons, alcohols; insoluble in water. 
Hazard: Probably toxic and irritant. 

Uses; Fumigant; intermediate. 

chloroacetophenone(chloracetophenone, CN; phenacyl- 
chloride; phenyl chloromethyl ketone) 

C 6 H 5 COCH 2 CI. This formula is for the omega (or 
alpha) isomer, which is a powerful lachrymator. The 
para form, CIC 6 H 4 COCI 3 , is also available. 

Properties: White crystals; floral odor; m.p. 56° C; 
b.p. 247°C. TTie para isomer has m.p. 20°C; b.p. 
273°C. Insoluble in water; soluble in acetone, ben- 
zene, carbon disulfide. 

Derivation: From chloroacetylchloride, benzene and 
aluminum chloride. 

Hazard: Strong irritant to eyes and tissue as gas or 
liquid. Tolerance (alpha), 0.05 ppm in air. 

Uses: Pharmaceutical intermediate; riot control gas. 
Shipping regulations: (Rail) Not listed. (Air) (omega 
isomer) Poison label. Not acceptable on passenger 
planes. 

chloroacetopyrocatechol (chloroacetocatechol; alpha- 
chloroaceto-3,4-dihydroxybenzene) 
(H 0 ) 2 C 6 H 3 C 0 CH 2 C 1 . Melting range 171-178°C. 
Pharmaceutical intermediate. 

chloroacetyl chloride (chloracetyl chloride) 

CICH 2 COCI. A lachrymator. 

Properties: Water-white liquid; pungent odor. Sp. gr. 
1.495 (0°C); b.p. 105 to 1 10°C; decomposes in water. 
Nonflammable. 

Derivation: (a) Action of chlorine on acetyl chloride 
m sunlight, (b) Dropping phosphorus trichloride on 
chloroacetic acid. 

Hazard: Irritating to eyes; corrosive to skin. 


Uses: Preparation of chloroacetophenone; intermedi- 
ate; tear gas. 

Shipping regulations: (Rail) Corrosive liquid, n.o.s. 
White label. (Air) Corrosive label. Not acceptable 
on passenger planes. 

chloroacetylurethane CICH2CONHCOOC2H5. 
Properties: Crystals; soluble in alcohol; sparingly sol- 
uble in water. M.p. 129°C. 

Derivation: By interaction of a urethane derivative 
and ethyl chloroacetate. 

chloroacrolein H 2 C:CClCHO. 

Properties: Colorless liquid. Sp. gr. 1.205 at 15°C; 
b.p. 29 to 31°C (17 mm). 

Derivation: Chlorination of acrolein. 

Hazard: Toxic; irritating to eyes and skin. 

Uses: Tear gas. 

Shipping regulations: (Rail, Air) Not listed. Consult 
regulations. 

alpha-chloroacrylonitrile. 

Properties: Activated carbon-carbon double bond and 
reactive chlorine and metal groups. Readily poly- 
merizes, and copolymerizes with other unsaturated 
monomers. High cross-linking ability. 

Derivation; Chlorination of acrylonitrile and dehy- 
drohalogenation by cracking. 

Uses: Synthetic fibers, coatings, and films; acrylic 
polymers; treatment of cotton fiber; intermediate. 

2-chIoroalIyl diethyidithiocarbamate (CDEC). 
(C2Hs)2NCSSCH2CC1:CH2. 

Properties: Amber liquid; b.p. 128-130°C (1 mm); 
very slightly soluble in water; soluble in benzene, al- 
cohol, acetone, chloroform, and ether. 

Forms available: Liquid and granular. 

Hazard: Dry preparations are irritating to eyes and 
skin. 

Uses: Herbicide; pesticide. 

1- (3-chloroaIIyl)-3,5,7-triaza-l-azoniaadamantane chlo- 
ride C6H,2N4(CH2CHCHC1)C1. White to cream- 
colored powder; soluble in water and methanol; al- 
most insoluble in acetone. 

Uses: Bactericide used as preservative in latexes, 
paints, floor polishes, joint cements, adhesives, inks, 
starches, etc. 

chloroaluminum diisopropoxide [(CH 3 ) 2 CHO] 2 AlCl. 
White crystalline solid; m.p. 160°C (dec). Soluble 
in most organic solvents; hydrolyzes. 

Uses: Catalyst and intermediate. 

Hazard: May be irritant and toxic. 

chloroamino- See aminochloro-. 

para-chloro-ortho-aminophenol. See 2-amino-4-chIoro- 
phenol. 

2- chloro-4-tert-amylphenol C 5 H 11 C 6 H 3 CIOH. 

Properties; Water-white liquid with aromatic odor; sp. 

gr. 1. 11 (20°C); boiling range 253-265°C; flash 
point 225°F. Combustible. 

Hazard; Probably toxic and irritant. 

meta-chloroaniline (meta-aminochlorobenzenc) 
CIC6H4NH2. 

Properties: Colorless to light amber liquid; tends to 
darken during storage. Boiling range 228-23 1°C; f.p. 
-10.6°C. Insoluble in water, soluble in organic sol- 
vents. 

Grades; Technical. 

Containers; Drums; tank cars. 
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absorption”^*^ 'ngestion, inhalation and skin 

maceutica™ 

Sh.pp.ng regulations: (R^ijf 


exSre't^S^DSjiioT'”^ 

72-3°C; sp. gr. i 213 fin 208-210“C; f.p. 
1.5896 (n 20/D) Miscihii.^d '‘^fractive index 
soluble in water.' and ethe" in* 

Grades: Technical 

HS^?°.^““^;‘ankcars. 

^absorption. ^ 'ngestion, inhalation, and skin 

appar°fus;'™J^ti"^^ eolorimetric 

fungicides. petroleum solvents and 

te"' (Rai.) No. 

distilling range 229-28i*of^^c°i''^ solid. M.p. 69 5°c- 

Grafes'Vr "‘" -^‘eTan'a 

wades. Technical 

Use: Dye ?ntermeSe-®Dha '"Sestion. 

ehemicals. Pharmaceuticals; agricultural 

Gontainers: Fiber kpoc? " Powder. 

SiftteSS “Sa" 

ili"K '^•P-2085n5c.”rTi^!!?^ .2-niethylanthra- 

Derivatiom^SndSin?\'r 

'hlorobenzal. See he r 

bustible. ^ ®®®‘°ne. Insolubi?i„^Se/ r 

he toxic. " -‘®- Com- 

'nethane and^rdated dy«^ orP^^®''®‘*°" triphenyl 
ortho-chlorobenzalmain • 'utermediate. ^ 

or tmate®dTab’o"sf’ ground 'with'^s^^^^f- ^''^‘'''hle 

Hazard: S,ro^„^h-.0-.S.I”(q.v.). ^ *'hca aerogel 

branes ^ "‘"‘nut to eyes anH 

Riot control aerosol. — 


U»>: Azoic dyo.fpig“„„, 
chlorobenzanthrone QyHsClO. 

chlorine. ™ enzanthrone by treatment with 
^robenzene (monochlorobenzene; phenyl chloride) 
Sp. gr. 1.1 oX25/25°cV ^’P'ond-like odor. 

wt/galQ.IPlbmorvS f-P. ^5°C; 

flash point 85° F fcwn '''f '-5216 (25°C); 
1I80°F. Miscible with ^ ^utoignition temp, 
uble in wmer °''g^ni® solvents; insoh 

a catalyst ^ Passing dry chlorine into benzene with 
Grades: Technical. 

Hazard'-^Flamma^ble'^'J^d 

tion and skin contac?^ ^''O'd inhala. 

J^bsive limits 1.8 to 9:6%t'Lv!'’ P'’"’ 

carrier for m ethv/ene°H--'^°'’^"“"®’' ®"iii"®l solvent 
intermediate. ^ diisocyanate; solvent; pesticide 

^P^Se?Whh?*SXl‘’'"'‘'^ 

soluble in alcohol ^ '"•P- J45-I48°C; 

98-99% purity. 

Use^Int ^^^,.h® 

Parltewlr Pharmaceuticals and resins, 

para ' ” °^®"«"®‘hioi. See para-chlorothiophenol. 

pClQtqcSSi^^ 

m.p. 57-61 °C;'^nso']ubIp^'^^'^’ ®fystalline powder; 
alcohol, and benzene soluble in ether. 

Use: Organic synthesis. 

hydroxy^2f2-b/s(4^h]o;o'h’'^hlorobenzilate; ethyl 2- 
(QHdd),C(OHScooa^ 

(0°06 mm) Pp‘'gr%tech°-'' h-P- I4I-142°C 

Slightly solub^e®hi water'sol^r^^ ■ 

zene, methanol. soluble m acetone, ben- 

robenaS** Availabl^ln"’^'^^ f°r ^‘h^^ 4,4'-dichlo- 

25% wettable powder. Used aTa S!de'°'“‘'°" 
pam chT'f P--®h>orobenzhydrol. 

PrSerSSvrh.^ 

137°C, (para-) 238°r^ 9°1Ti P^'^'i^r; m.p. (ortho-) 
lute alcohol and^eth^’r.^°h'hle m methanol, abso- 
cohol, and toluene ^ ’ '""°'“hle in water, 95% al- 

^cides? phlrmaceuriLi*’® P^fP^^lion of dyes, fun- 
icals. ticals and other organic chem- 

’’PropttT'®“o"off'^ 

m.p. 73-78 °C b D 33? ?r'^h'te crystalline powder; 
zene, carbon ’tet’ra'rhicT •T'’ soluble m acetone, ben- 
fnsoluble in waten ^ ^‘h^'' hot alcohol. 

Use: Intermediate. 
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chlorobenzotriazole C1C6H4NHN:N. 

I I 

Properties: White solid; m.p. 157-159°C. 

Uses: Intermediate and photographic chemical. 

ortho-chlorobenzotrichloride ClCsH^CCU. 

Properties: Colorless liquid or solid. M.p. 29.37°C; 
b.p. 264.3°C; sp. gr. 1.5131 (25/4°C); refractive 
index (n 20/D) 1.5836. Soluble in alcohol, ether, 
and acetone; decomposes in water. Low toxicity. 

Uses: Intermediate for pharmaceuticals, dyes, and 
other organic chemicals. 

para-chlorobenzotrichloride CIQH 4 CCI 3 . 

Properties: Water-white liquid; boiling range 248- 
257°C; f.p. (approx.) 3.8°C; sp. gr. 1.480-1.490 
(25/25°C). Soluble in alcohol, ether, and acetone, 
insoluble in water. Low toxicity. 

Uses: Same as ortho-chlorobenzotrichloride. 


meta-chlorobenzotrifluoride (meta-chlorotrifluorometh- 
ylbenzene; meta-chloro-alpha, alpha, alpha-trifluoro- 
toluene) CIC6H4CF3. 

Properties: Water white aromatic liquid; b.p. 138°C; 

-S6>° O, 1 .446, Id ( Q V, 

flash point 122°F (closed cup); sp. gr. 1.351 (15.5/ 
15.5°C). Combustible. 

Hazard: Moderate fire risk. Toxic by ingestion and 
inhalation. Tolerance (as F), 2.5 mg per cubic meter 
of air. 

Uses: Intermediate in dyes and pharmaceuticals; di- 
electrics; insecticides. 

ortho-chlorobenzotrifluoride (ortho-chlorotrifluoro- 
methylbenzene; ortho-chloro-alpha, alpha, alpha- 
trifluorotoluene) CIQH4CF3. 

Properties: Colorless liquid with aromatic odor; sp. 
gr. 1.379 (15.5/I5.5°C); refractive index (1.456 
(20''C); b.p. 152°C; f.p. -7.4°C; flash point (closed 
cup) 138°F; wt/gal 11.50 lb (15.5°C). Combustible. 
Hazard: Moderate fire risk. Toxic by ingestion and 
inhalation. Tolerance (as F^, 2.5 mg per cubic meter 
of air. 

Uses: Dye intermediate, chemical intermediate, sol- 
vent and dielectric fluid. 


para-chlorobenzotrifluoride (para-chlorotrifluorometh- 
ylbenzene; para-chloro-alpha, alpha, alpha-trifluoro- 
toluene) CIC6H4CF3. 

Properties: Water-white liquid; aromatic odor; b.p. 
139.3°C; f.p. -36°C; refractive index (n 20/ D) 1.446; 
flash point (closed cup) 1I6°F; sp. gr. (15.5/ 15.5°C) 
1.353; wt/gal 11.28 lb (15.5°C). Combustible. 

Hazard: Moderate fire risk. Toxic by ingestion and 
inhalation. Tolerance (as F), 2.5 mg per cubic meter 
of air. 

Uses: Same as ortho-chlorobenzotrifluoride. 


chlorobenzoyl chloride CIC6H4COCI. 

Properties: Colorless liquid; boiling range 227-239°C; 
f.p. -4 to -6°C; f.p. (ortho-) -4 to -6°C, (para-) 10 
to 12°C; sp. gr. 1.374-1.376 (25/15°C). Soluble m 
alcohol, ether, and acetone. Insoluble in water. 

Use: Intermediate for pharmaceuticals, dyes, and 
other organic chemicals. 


para-chlorobenzoyl peroxide (ClQILCOliOO. 
roperties: White, odorless powder; decomposes \n 
^ °n heating or contamination. Insoluble 
itt organic solvents. 

„ K u °^"gerous fire and explosion risk; explod 
"lien heated to 38°C; strong oxidizer; will ignite < 


contact with organic materials. Store in dark, cool 
locality. 

Uses: Bleaching agent; polymerization catalyst. 
Shipping regulations: (Rail) Yellow label. (Air) Or- 
ganic Peroxide label. 

(thiorobenzyl chloride CIC6H4CH2CI. 

Properties: Colorless liquid; boiling range 216-222°C; 
f.p. (ortho-) below -30°C, (para-) 27°C, sp. gr. 
1.270-1.280 (25/15°C). Soluble in alcohol, ether, 
and acetone; Insoluble in water. 

Hazard: Probably irritating to skin and eyes. 

Use: Intermediate for organic chemicals, pharmaceu- 
ticals and dyes. 

para-chlorobenzyl para-chlorophenyl sulfide. See chlor- 
benside. 

j3ara-chIorobenzyI cyanide CIC6H4CH2CN. 

Properties: Colorless to pale yellow solid. M.p. 27°C. 
Soluble in acetone and alcohol. 

Containers: 25-lb cans; 500-lb drums. 

Hazard: Highly toxic. 

Use: Organic synthesis. 

Poison label. 

para-chlorobenzyl para-fiuorophenyl sulfide. See fluor- 
benside. 

3- (para-chlorobenzyI)pyridine (2-(4-chlorobenzyl)pyri- 
dine) CIC6H4CH2C5H4N. 

Properties: Liquid; b.p. 310. 5°C; f.p. 8.4°C; sp. gr. 
1.168 (25“C); refractive index 1.5865 (n 20/D); in- 
soluble in water. 

Use: Organic synthesis. 

chlorobromo-. See bromochloro-. 

2-chIorobutadiene-l,3. See chloroprene. 

1-chlorobutane. See n-butyl chloride. 

chlorobutanol (trichloro-tert-butyl alcohol; 1,1,1-tri- 
chloro-2-methyl-2-propanoI; acetone chloroform) 
Cl3CC(CHj)20H. 

Properties: Colorless to white crystals with charac- 
teristic odor and taste. Soluble in alcohol and glyc- 
erol; slightly soluble in water, readily soluble in 
ether, chloroform, and volatile oils. M.p. (anhy- 
drous form) 97°C; m.p. (hemihydrate) 78°C; b.p. 
I67°C; sublimes easily. Combustible. 

Derivation: By action of potassium hydroxide on a 
solution of chloroform and acetone. 

Grade: U.S.P. 

Hazard: Toxic; action similar to chloral hydrate (q.v.). 
Uses: Plasticizer for cellulose esters and ethers; pre- 
servative for biological fluids and solutions. 

4- chloro-2-butynyl meta-chlorocarbanilate. See barban. 

cJiIorocarbon. A compound of carbon and chlorine, or 
or carbon, hydrogen, and chlorine, such as carbon 
tetrachloride, chloroform, tetrachloroethylene, etc. 

chlorocarbonyl ferrocene (ferrocenoyl chloride) 
C5H5FeC5H4COCl. Orange-red solid; m.p. 48- 
49°C. 

Hazard: Probably toxic. 

Use: Intermediate. 

cJilorochromic anhydride. See chromyl chloride, 
chlorocosane. See paraffin, chlorinated. 
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3-chIoroeoumarin C9H5O2CJ 

yellow' crystalline solid. Melting 

Grade; Technical. 

Use: Tin-plating solutions. 

See -l■chIoro-3-„elhy|phe„„| 

eSuEfS. »£°?o'£we'’' ’“le 1“ 

hexane, and xylene ’ alcohol, 

^a^rd: Dry formulations are irritating to eyes and 
Use; Herbicide. 

'tSSE'e""'””""’'"'- See beM|„„,i„„. 

See ^lHethyMl(2TEichlloro P’^etspbaie. 

phosphate. ^ ’ ^'“'°'^°Phenyl)-2-chlorovinyl 

chlorodilluoroacetic acid CCIF, • rnnu 

23T‘co.Jpttety'soffi“V‘^ '^-P- '22“C;f.p. 

E5:.ee:'--r!rrr,snis?ira„irs 

violet '-'-dinuoroethane in ultra- 
Grade; Technical. 

HaS^pi 

^•^mable; asphyxiant in high concentm- 

Sgpin|;SalioS7&^^^^ 

lammable Gas label Nnt Gas label. fAirl 

SS: 

ui _ 


"SlfonEEkt fSS' m”h ''"f''*"'”"- * 

UeeS’pki;™ ekpl.,l„„ 

,ab.,. Le., 

chlorodiphenyl. 

^S'^pm'nt^S^F^roDen'’'^^ 340-375»C; 

tant to acids and ^Ikahes Resis- 

HaSrd; 

sorption. Strong imfant°"T 
^cubic meter of a!r mS i "’S/ 

Uses: Plasticizer for 1 °1' a*'", 

chlorinated rubbers. *“losics, vinyl resins, and 
See also diphenyl. 

‘'■'n?S2Je“>" S“ Pa»^hl.,„pp„„ pp,. 

2^li]oroeth,„,„ia,. See chtoroacetamWe. 
chloroethane. See ethyl chloride 
chloroethane nitrile. See chloroacetonitrile. 

Cb oroeltapple anhydride. See ch]„„,ee,ie anhydride 
chloroethene. See vinyl chloride, 
chloroethyl acetate. See ethyl chloroacetate. 

solutions and hot alkaline 

gr. 1.3825 (20“C) b.p ?52 Jop" rlcf ^P- 

by '»eestbE™3® ‘‘‘'P' Modcnilely loxle 

Darkens on long storaee and 9^’°™P''=''m-hke odor, 
tion of hvdroppn oMef ‘^o'^o'nposes with evolu- 

Hazard; Tox°c bv Wp P' ^^3 mm), 
irritant to tissue.^ "gestion and inhalation. Strong 

ene chlorohydrin'^A°"o chloride and ethyl- 

on ethylene chloridl belons^^C.”" 


derivation: ReartJr.^ V . "®'"™able. 
hydrogen fluoride with ^t/m ^nhydroi 

Uses; Refri2ram”‘iow^e®'’ ‘'°"‘=®"*'-ations. 
j:rs°" specially ?eTSrS"‘’„,«“°-: 

fl&ble (Rail) Green label (Air) N 

^PPer eyn]/\ * point lR9op. * 27— 

Derivation pm" ^ 2% combustible; 


chloroethylene. See vinyl chloride. ' 

2-ridn,„.,h„ „„hy, ,„„d.. Sae hannsnfc „ „. ,„d 
2-chtor„ ^ P'ant growth regulator. 

S,.tt n?e"SnEteiEi;‘hTSrt“ 

chlorofluorocarbon Anv 

pnsed of carbon fluorinl compounds com- 

*he best known of whiVh"^ ’ ^nd hydrogen, 

and dichlorodifluorometha*^^ t^chlorofluoromethane 
respectively). Thev are (^.“^’’ers 1 1 and 12, 
and as aerosol propellant^ ‘^n ^^^'^Serants 

are often erroneousIvVriifj^fi Ghlorofluorocarbons 
safer and more effidenAh^ fluorocarbons. Though 
their use for aerosol snrpvt"h°‘^5^' P.™Pchant gases, 
of their suspected dprUof-^^ diminished because 
ozone. Though this stratospheric 

considerable bodv nf 1 proved, there is a 

■'Vote- Useof these^suhstT'^^"'? 

sprays will be Ltricted as of 1977.^^"°'°' 
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chloroform (trichloromethane, methenyl trichloride) 
CHCI 3 . 

Properties: Clear, colorless, highly refractive, heavy, 
volatile liquid; characteristic odor; sweet taste. Keep 
from light. Miscible with alcohol, ether, benzene, 
solvent naphtha, fixed and volatile oils; slightly solu- 
ble in water. Sp. gr. 1.485 (20/20°C); b.p. 61.2°C; 
freezing point -63.5°C; wt/gal 12.29 lb (25°C); re- 
fractive index 1.4422 (25° C); nonflammable, but will 
burn on prolonged exposure to flame or high tem- 
perature. 

Derivation: (a) Reaction of chlorinated lime with ace- 
tone, acetaldehyde, or ethyl alcohol; (b) by-product 
from the chlorination of methane. 

Method of purification: Extraction with concentrated 
sulfuric acid and rectification. 

Grades: Technical; C.P.; A.C.S.; N.F. 

Containers: Drums; tank cars; tank trucks. 

Hazard: Toxic by inhalation; narcotic. Prolonged 
inhalation or ingestion may be fatal. Tolerance, 25 
ppm in air; 120 mg per cubic meter of air. Safety data 
sheet available from Manufacturing Chemists Assn., 
Washington, D.C. The National Cancer Institute has 
found that chloroform causes cancer in rats and mice; 
it has been prohibited by FDA from use in drugs, cos- 
metics and food packaging, including cough medi- 
cines, toothpastes, etc. 

Uses: Fluorocarbon refrigerants and propellants; 
fluorocarbon plastics; solvent; analytical chemistry; 
fumigant; insecticides. 

chloroformoxime CIHCNOH. 

Properties: Needles. Odor resembles that of hydro- 
cyanic acid. Stable at 0°C; unstable at normal tem- 
perature. Small quantities volatilize. Large quantities 
decompose. Aqueous solutions slowly decompose. 
Soluble in water, alcohol, ether, benzene; slightly 
soluble in carbon disulfide. 

Derivation: Interaction of hydrochloric acid and so- 
dium cyanate. 

Hazard: Toxic by inhalation; strong irritant to tissue. 
Use: Organic synthesis; tear gas and vesicant. 

chloroformyl chloride. See phosgene. 

chlorogenic acid (3-(3,4-dihydroxycinnamoyl)quinic 
acid) (H0)2C6H3CHCHC00C6H7(0H)3C00H. Oc- 
curs in many plant tissues, especially in diseased tis- 
sue. Said to act as a growth inhibitor in plants. 
Properties: Crystals; m.p. 208°C. Slightly soluble in 
cold water; soluble in hot water, alcohol, acetone. 

chloroguanide hydrochloride (l-(para-chlorophenyI)-5- 
isopropylbiguanide hydrochloride) CuHi 6C1N5 • HCi. 
Properties: Crystals with bitter taste. M.p. 248-252°C. 
Soluble in alcohol; slightly soluble in water; insol- 
uble in chloroform and ether; pH of saturated aqueous 
solution 5.8-6.3. 

Use: Medicine. 

chlorohydrin (alpha-chlorohydrin; l-chloropane-2,3- 
diol; glyceryl alpha-chlorohydrin) 
CH 2 OHCHOHCH 2 CI. 

Properties: Colorless heavy liquid. Unstable; hygro- 
scopic. The commercial grade is a mixture of the two 
isomers, alpha and beta, of which alpha is in a greater 
proportion. Sp. gr. 1.326 (18°C); b.p. 213°C (de- 
composes); wt/gal 11.012 lb; freezing point -40°C; 
viscosity 2.388 poise (20°C). Miscible with some 
organic solvents and water; immiscible with oils. 
Nonflammable. 


Derivation: By passing hydrochloric acid gas into 
glycerol containing 2 % acetic acid. 

Grades: Technical. 

Uses: Solvent for cellulose acetate, glyceryl phthalate 
resins; partial solvent for gums; intermediate in or- 
ganic synthesis. 

chlorohydrin rubber. An elastomer made from epi- 
chlorohydrin (q.v.). Both a homopolymer and a co- 
polymer with ethylene oxide are available. See also 
“Hydrin.” 

chlorohydroquinone (2-chloro-1 ,4-dihydroxybenzene; 
2,5-dihydroxychlorobenzene [Cl = 1] C 1 C 6 H 3 ( 0 H) 2 . 
Properties: White to light-tan fine crystals; m.p. 
100°C; b.p. 263°C. Very soluble in water and alcohol; 
slightly soluble in ether. 

Grades: Photographic; commercial. 

Uses: Photographic developer; organic intermediate; 
dyestuffs; bactericide. 

chlorohydroxybenzene. See chlorophenol. 

5- chloro-2-hydroxybenzophenone C 6 H 5 COC 6 H 3 OHCI. 
Properties: Yellow crystals; nearly odorless; m.p. 93- 

95°C; soluble in alcohol, ethyl acetate, methyl ethyl 
ketone; insoluble in water. 

Use: Light absorber, best at 320-380/1. 

2-chloro-4-(hydroxymereuri)phenol. See hydroxymer- 
curichlorophenol. 

4-ch!oro-l-hydroxy-3-mefhylbenzene. See 4-chloro-3- 
methylphenol. 

6- chloro-3-hydroxyfoIuene. See 4-ch]oro-3-methyIphe- 
nol. 

chloro-IPC (isopropyl N-(3-chlorophenyl) carbamate; 
isopropyl 3-chlorocarbanilate; CIPC) 
C 6 H 4 CINHCOOC 3 H 7 . 

Properties: Light tan powder; m.p. 41.4°C; vapor 
pressure (149°C) 2 mm; sp. gr. 1.18 (30°C); very 
slightly soluble in water. 

Containers: 60-, 250-, 450-lb drums; for solution: 55- 
gal drums; tank cars. 

Hazard: Toxic by ingestion. 

Use: Pre-emergence herbicide; prevents sprouting of 
potatoes. 

2-chJoro-N-isopropylacetaniljde (N-isopropyl-alpha- 
chloroacetanilide) C 6 H 5 N[CH(CH 3 ) 2 ] COCH 2 CI. 
Properties: Light tan powder or granules; m.p. 67- 
76°C; b.p. 110°C (0.03 mm). Very slightly soluble in 
water; soluble in acetone, alcohol, benzene, xylene, 
and carbon tetrachloride. 

Hazard: May be toxic. 

Uses: Herbicide. 

chloroisopropyl alcohol. See propylene chlorohydrin. 

6-chloro-4-isopropyl-l-mefhjl-3-phenol. See chlorothy- 
mol. 

chloromadinone acetate. A nonestrogenic sex hormone 
used in oral contraception. See also antifertility 
agent. 

chloromaleic anhydride CH:CCIC(0)0C(0). 

Properties: Yellow liquid; sp. gr. 1.5; m.p. 10-I5°C; 
b.p. 192°C. 

Uses: Catalyst for epoxy resins; intermediate. 

chloromercuriferrocene CjHsFeCsHiHgCI. Orange 
crj'stalline solid; m.p. I93-194°C. Used as an inter- 
mediate. and for inorganic polymers. 
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n.0% LS Jabel ^ compounds, 

urea. See 

° “""■I'ydrayptaj,. 

chloromethane. See methyl chloride 

sit 

ene/” melhylaniline. See 2-amino.4-chlorololu- 

"SS?553-s«"«.: 

SP; f. 1.19-1.30 (25/25 “P 55°C; 

soluble in water; very sol, 307°F+. Ini 
Uses: Intermediate; resins; pksticSs'' 

*7”? "'"“-"•Ota. 



i"itanttoXue'>' =*nd inhalation. Strong 

chloromefhyl cyanide. See chlom 
chloromethy, ether ‘='’'°^°^^«°"“rile. 

Propen1S:'^cS’S’*’°' ' 

fS S;|p”uST15S.cT''' "i*'' 


Uses: Intermediate ^or° na '"•P' *5-95°C. 

lubricants, additives, pkstSr^"® 

reactive. Sp. gr 1 638 125 f •’'gi’iy 

1.4970 (n 25/Dy Q. refractive index 1.4960- 

?nd Sucluf membTO^‘'°"= "y”’ '“"8^ 

lubricanU™?dhiL^°Ld'*SsSr"® agents, resins. 

See methylallyl chloride. 

FDA requir^ementJs^eritrphSr^'^ 

chloronaphthalene. See chlorinated naphthalene. 

m.p. granules; approx, 

uble in water. ’ ^ chlorinated solvents; insol- 

systems, palnf^pla"tks*^tl'rf* m cutting oils, water 
ate. ’ Plastics, textiles; chemical intermedi- 

C6HjC1No1n^'*'"^ ^°Uho-chloro-para-nitroaniline) 

^S!^her-^lSv"sof bcn- 

M.p. J07°c. ^ y ®° “ble in water and strong acids. 

heating°with^alMh^;r^a^'^"^*’*?’^°'^'"'Uobenzene by 
rination of para-nitroanT From the chlo- 

Hazard: Toxfc bvW^fr '? solution. 

Use: Intermediate 1"®®®*'°" and inhalation, 
niermediate in manufacture of dyes. 

CeHjClNolN^'**”^ ^Para-chloro-ortho-nitroaniline) 

^in°o]^b]'e■in°wltfr^ob[hf“■^ Powder; m.p. J63°C; 
Hazard: Toxic bv inoe ^ methanol and ether. 

Use: Dye and inhalation. 

y and pigment intermediate 
-. 1-1 _ - 


j^ion^^pofn "^ ^P- gV lTsTSo'-r^ with 

ss/ rr "» v4-rs 

Hazard- VanS^ .reactive. " usual organic 

SSSr Ph.- 

Ures: Exter^r germ?'!? ’"“ant to "kin 


. w 

Pro’S;" 

uble in a]cohoUnd°acet*’°"'‘lf''’ “‘P- P5-97°C. Sol- 
water, acetone. Partially soluble in hot 

Uses: ^nterme^diati"P*!i°" inhalation. 

pharmaceuticals and"othe "’'‘"ufacture of azo dyes, 
s and other organic compounds. 

™Pr5erS"Sow-h"" 

44°C; b.p. 236°0 ®P- ^r- 1.534; m.p. 

oSKn-V" h[' ^°'^'>ustTbl™°'‘ 

UseT^Int'emldiate"*’'^ inhalation and ingestion. 

^lal'’eTnfm'ffiirm;t^'^"-“’ 'abel. Legal 

name (Kail) meta-nitrochlorbenzene. 

°Prop1rtie;°YMr‘’®",“"?^^‘'‘^'N02. 

m.p. 325°C- sohihie'^"**^,’ b.p. 245.5°C; 

in water Flash nn’ .'*1,1, cp!?°i and benzene; insoluble 
DerivS. nf P°"l.‘ 261 °F; combustible.- 
by rectification chlorobenzene and purifying 

HaTr!l"%''- D^ms; tank cars. 

ig ly toxic by inhalation and ingestion. 
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PARA-CHLOROPHENYL PARA-CHLORO 


Uses: Intermediate, especially for dyes. 

Shipping regulations: (Rail, Air) Poison label. Legal 
label name (Rail) ortho-nitrochlorbenzene. 

para-chloronitrobenzene C 6 H 4 CINO 2 . 

Properties: Yellowish crystals; sp. gr. 1.520; m.p. 
83°C; b.p. 242°C; soluble in organic solvents; insol- 
uble in water. Combustible. 

Derivation: Nitration of chlorobenzene and recrystal- 
lization. 

Containers: Drums. 

Hazard: Highly toxic by inhalation and ingestion. 

Use: Intermediate, especially for dyes; manufacture 
of p-nitrophenol, from which parathion is made; 
a^icultural chemicals; rubber chemicals. 

Shipping regulations: (Rail, Air) Poison label. Legal 
label name (Rail) para-nitrochlorbenzene. 

2-chloro-5-nitrobenzenesulfonamide 

CINO2C6H3SO2NH2. 

Properties: Grayish-white solid. Insoluble in water; 
soluble in benzene. 

Hazard: Probably toxic by ingestion. 

Uses: Dye and pharmaceutical intermediates. 

6-chloro-3-nitrobenzenesulfonic acid, sodium salt 
NaSOaCeHjNOjCl. 

Properties: Off-white moist crystals. 

Hazard: Probably toxic by ingestion. 

Use: Intermediate. 


4-chloro-3-nitrobenzoic acid CIQH 3 NO 2 COOH. 
Properties: Light gray or white powder; m.p. 170- 
174°C. 


Hazard: Probably toxic by ingestion. 
Use: Intermediate. 


4-chloro-3-nitrobenzotrinuoride (para-chloro-meta-ni- 
trotrifluorotoluene) CiH3CF3N02Cl. 

Properties: Thin, oily liquid; sp. gr. 1.542 (15.5/ 
15.50 0; f.p. - 7.50 C; flash point 275° F. Combus- 
tible. Refractive index (n 20/ D) 1.491; b.p. 222° C; 
soluble in organic solvents; insoluble in water. 

Grade: 97.5%. 

Hazard: Toxic by inhalation and ingestion. Tolerance 
(as F), 2.5 mg per cubic meter of air. 

Use: Intermediate for dyestuffs; agricultural chemicals; 
pharmaceuticals. 

4-chloro-2-nitrophenol, sodium salt ClC 6 H 3 N 020 Na. 
Properties: Red needle crystals, with one molecule of 
water of crystallization. Soluble in hot water. 
Derivation: Nitration of para-dichlorobenzene fol- 
lowed by hydrolysis. 

Grades: 90% anhydrous sodium salt, containing 80% 
base. 

Hazard: Probably toxic. 

Uses: Dye intermediate; manufacture of 2-amino-4- 
chlorophenol. 

1- chloro-l-nitropropane. See korax. 

2- chloro-6-nitrotoluene CINO2C6H3CH3. Solid: m.p. 
36.5-40° C; insoluble in water. Intermediate. 

Hazard: Toxic; dangerous fire risk. 

4-chloro-2-nitroloIuene CINO 2 C 6 H 3 CH 3 . Solid, m.p. 

35~37°C; insoluble in water; soluble in alcohol and 
ether; intermediate. 

Hazard: Toxic; dangerous fire risk. 

para-chloro-meta-nitrotrinuorotoluene. See 4-chloro- 
j“niirobcnzotrifluoridc, 

chloronitrous acid. See aqua regia. 


chloropentafluoroacefone CIF 2 CCOCF 3 . 

Properties: Colorless, nonflammable, hygroscopic, 
hi^ly reactive gas. B.p. 7.8°C; f.p. -133°C; liquid 
density 1.43 g/ml (25°C). 

Hazard: Evolves heat on contact with water. 

Use: Intermediate. 

chloropentafluoroethane (monochloropentafluoroeth- 
ane; fluorocarbon 115; propellant 115) CCIF2CF3. 
Properties: Colorless gas; b.p. -37.7° F; f.p. -106°C; 
insoluble in water; soluble in alcohol and ether. Has 
good thermal stability. Nonflammable, nontoxic. 
Containers: Cylinders up to 1800-lb tanks. 

Uses: Refrigerant and dielectric gas. 

Shipping regulations: (Rail) Green label. (Air) Non- 
flammable Gas label. Legal label name (Rail) mono- 
chloropentafluoroethane. 

1-chloropentane. See n-amyl chloride. 

chlorophene. USAN for ortho-benzyl-para-chloro- 
phenol (q.v.). 

meta-chlorophenol (3-chloro- 1 -hydroxvbenzene) 
aiLOHCI. 

Properties: White crystals with odor similar to phenol; 
discolors on exposure to air; sp. gr. 1.245; m.p. 33°C; 
b.p. 214°C. 

Soluble in alcohol, ether and aqueous alkali; slightly 
soluble in water. 

Derivation: From meta-chloroaniline through the di- 
azonium salt. 

Hazard: Toxic by skin absorption, inhalation or in- 
gestion. Strong irritant to tissue. 

Use: Intermediate in organic s>’nthesis. 

ortho-chlorophenol ( 2 -chloro-l -hydroxybenzene) 
C6H4OHCI. 

Properties: Colorless to yellow brown liquid with un- 
pleasant penetrating odor. Very soluble in water, sol- 
uble in alcohol, ether, and aqueous sodium hydroxide. 
Volatile with steam. B.p. 175°C; freezing point 7°C; 
sp. gr. 1 .265 (15.5°C); flash point 225°F. Combustible. 
Derivation: Chlorination of phenol. 

Hazard: Toxic by skin absorption, inhalation or in- 
gestion. Strong irritant to tissue. 

Use: Organic synthesis (dyes). 

para-chlorophenol (4-chloro-l -hydroxybenzene) 
C6H4OHCI. 

Properties: White ciy'stals (yellow or pink when itn- 
pure) with unpleasant penetrating odor. Soluble in 
water; soluble in benzene, alcohol, and ether. Vola- 
tile with steam; b.p. 217°C; m.p. 42^3°C; sp. gr. 
1.306; refractive index (n 40/D) 1.5579. A 1% solu- 
tion is acid to litmus. Hash point 250°F. Combus- 
tible. 

Derivation: Chlorination of phenol; from chloroani- 
line through the diazonium salt. 

Grades: N.F.; technical. 

Containers: 55-gal drums. 

Hazard: Toxic by skin absorption, inhalation or in- 
gestion. Strong irritant to tissue. 

Uses: Intermediate in sjmthesis of dyes and drugs; 
denaturant for alcohol; selective solvent in refining 
mineral oils. 

chlorophenothane. U.S.P. name for DDT (q.v.). 

para-chlorophenyl bcnzenesulfonatc. See fenson. 

para-chlorophcnji para-chlorobcnzcncsulfonate. See 
ovex. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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4-chloro-alpha-phenyI-ortho-cresoI. See ortho-benzvl- 
para-chlorophenol. ^ 

3-para-chIorophenyI-l,l.dimefhyIurea. See monuron. 
meta-chlorophenyl isocyanate CIC6H4NCO 
F yellow liquid. 

215°F. Combustible. 
“ *"■ ~ 

for pharmaceuticals, herbicides, and 

para-chlorophenyl isocyanate CIC6H4NCO 
Properties: Colorless to slightly yellow liouid or 

2tipToSSibr <“5 

"S™";™”* “ *"■ “1 

^est?dder"‘’'®‘^ for pharmaceuticals, herbicides, and 

,„.c 

Ha ard'r-T’^°'“'’'^'^«^ 
nazard. Toxic by ingestion. 

Uses: Fungicide and for nematode control. 

*'QH3(OH)ClQfl5.*’*'®"°' (ehloro-2-phenylphenol) 

^liquiTwhh^falnt^'cham*/ ‘0 .straw colored, viscous 
(2O/40C); freezing pofnt [ess "than 

Composition: 80%"4°-Chtoo"2 Dh*''^"/*i, ^“"’I’ostible! 

ch)oro- 2 .ph 4 Vj„ol »% 6 - 

uS?LSS5,':>’ 

u“?t.srLf “ |S'.':d“.Ser“ 

grapes and pears) ‘° most 

''’oTfsome?s“^^^^^^ CIC.H4SiCl3. A mixture 

^23Tcrsp. ‘^n°1"439*°(25m"°0 '‘°'"r ®-P- 

(n 20/ D) I 5414. o;!? (25/25 C); refractive index 

hydrolyzed; with 

Combustible. hydrochloric acid/ 

°cEe and®4lSJKlm“"‘'™ 

Grades: Technical ^ chloride, 

ceptable on Passengerii?ne?‘^°*‘''" ^ot ac^ 


up to wavelengths of 700 it can readily transfer 
acK^n ^ ohemical environment, and thus 

furallt 'u P^otosynthesis. It is struc- 

Q V ) Ch^oroTvII P'S"’""‘ 

ferent synthesized by two dif 

o lieht oeiH.-J are relatively unstabl, 

is nomo’xk ® I 

Properties: 

Chlorophyll a: Cs5H72MgN405. 



S "'a*- About three times 

etheiTthal f 117-120°C. Freely soluble in 

benzenP^n^ chloroform, carbon disulfide, 

uble in ’np?fpi'"® ^ soluble in cold methanol; insol- 
blue prppn^^^^^if^^j ®*her. The alcoholic solution is 
blue-peen wi h a deep-red fluorescence. 

croc^tsm^b.^p',’’- %H’oMgN40s. Yellow-green mi- 
coho? PthirE^l®*’ Spanngly soluble in absolute al- 
Solutmnc ’ .^^her solution has a brilliant green color. 

ereen In vpi[^*^ organic solvents are usually 

grwn to yellow-green with red fluorescence. 

n..y b/i" im,mT//bi"o ”p''h'jS'b"®"“”'’ 
MofbTcbramSE,.“"°“°" 

Imfnnc Afl“^°us, alcoholic or oil solutions; water so- 
chlorophyll by saponification of oil-soluble 

Containers: Glass bottles. 

con[p^;fpp?"‘ fats, waxes, liquors, 

tistrv con Pt®^®^®s; cosmetics; perfumes; den- 

tooth’nastp'^'/ipiv^ phytol; sensitizer for color film; 
toothpaste additive; medicine. 

photosynthesis; porphyrin. 

e?erii^rnnvS^‘‘™-“‘®' °( chlorophyll to act as 

arouspri ^ synthetic photovoltaic cell has 

search TTip •" oonnection with solar energy re- 
Tn a»Pmm . “ “ “synthetic leaf’, afit is 

tion o[?'[[atural 'Je'aT™"'" energy-trapping func- 


C‘H 3 C 1 (C 00 H) 7 . 

poses on furthei i^i/P- d^oom- 

ether; insoluble in water *" ®'“hol and 

Chlorination of phthalic acid. 

synthes^is '(^v ) ®lTocJ!!fc"- P'gta^nt essential to photo- 

'.pophibo pb„„ »i.%orr*T'rpK 3 ;,„; 


"**o??nrin.m"v, ^oaction product of alcoholic potassium 
methvl THh^L'‘°^‘t’® and alcoholic leaf extracts. The 
thf mL ^ Ph^'y' Stoups are replaced by alkali but 
ina teplaced. Used in food color- 

ing, dyes, deodorants, and medicine. 

"^cWornn?" (ohloropicrin; nitrotrichloromethane; tri- 
Pronprtfpc P hano;nitrochlorof^ CCI3NO2. 
fractivp 1; slightly oily, colorless, re- 

watpr n Relatively stable; not decomposed by 

n2°r- f ^P- gt. 1.692 (0°C); b.p. 

carhnn a'P'ira^'^i-^' Soluble in alcohol, benzene, 
NonflammS"’ '®h‘'y *°>“hle in ether and water. 
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CHLOROSULFONIC ACID 


Derivation: (a) Action of picric acid on calcium hy- 
pochlorite. (b) Nitrification of chlorinated hydrocar- 
bons. 

Hazard: Highly toxic by ingestion and inhalation; 
strong irritant. Tolerance, 0.1 ppm in air. 

Uses: Organic synthesis; dye-stuffs (crystal violet); 
fumigants; fungicides; insecticides; rat exterminator, 
poison gas. 

Shipping regulations: (Rail) Poison label. Legal label 
name chlorpicrin. (Air) Not acceptable. 

chloroplatinic acid H 2 PtCl 6 • 6 H 2 O. 

Properties: Red-brown crystals. Soluble in water, al- 
cohol and ether. Sp. gr. 1.431; m.p. 60°C. 

Derivation: By solution of platinum in aqua regia, 
evaporation and crystallization. 

Containers: Glass bottles. 

Hazard: See platinum chloride. 

Uses: Electroplating; platinizing pumice and the like 
for catalysts; etching zinc for printing; platinum 
mirrors; indelible ink; ceramics (producing fine 
color effects on high-grade porcelain); microscopy. 

chloroprehe (2-chIorobutadiene-I,3) H- 2 C:CHCCl:CH 2 . 
Properties: Colorless liquid; b.p. 59.4°C; sp. gr. 
0.9583 (20/20°C); soluble in alcohol; slightly soluble 
in water. Flash point -4°F. 

Derivation: Addition of cold hydrogen chloride to 
vinylacetylene; chlorination of butadiene. 

Grades: Pure, 95% min. 

Containers: Cylinders; tank trucks. 

Hazard: Flammable, dangerous fire risk; explosive 
limits in air, 4.0 to 20%. Toxic by ingestion, inhala- 
tion, and skin absorption. Tolerance, 25 ppm in air. 
May be carcinogenic. 

Use: Manufacture of neoprene (q.v.). 

Shipping regulations: Flammable liquid, n.o.s., (Rail) 
Red label (Air) Flammable Liquid label. 


l-chloropropane. See propyl chloride. 
3-chloropropane-l,2-diol. See chlorohydrin. 


l-chloro-2-propanol. See propylene chlorohydrin. 
l-chloro-2-propanone. See chloroacetone. 

1- or 3-chloropropene. See allyl chloride. 

2 - chloropropene (isopropenyl chloride) CH 3 CC 1 :CH 2 . 
Properties: Colorless gas or liquid; sp. gr. 0.918 

(9°C); f.p. -137.4°C; b.p. 22.65°C (1 atm). 
Derivation: By treating propylene dichloride with al- 
coholic potassium hydroxide and fractionating from 
the simultaneously formed 1 -chloropropene. 

Grade: 95% purity. 

Containers: Steel cylinders. 

Hazard: Flammable, dangerous fire risk; may be toxic. 
Uses: Intermediate in organic synthesis; formulation 
of copolymers. 


Shipping reuglations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. Not ac- 
cepted on passenger planes. 


'tl?3crco“H““ .dd) 

«'■ ' (20»c); b.p. 

’tSffiooH.''’ '‘■““"'“'PPropionio acid) 

Properties: Cry-stals; m.p. 41°C- h n onnoo 1 
in water, alcohol, chloroform 
Use: Intermediate. Combustible. 


3-chloropropionitrile CICH 2 CH 2 CN. 

Properties: Colorless liquid; f.p. -51°C; flash point 
(closed cup) 168°F; refractive index (n 25/D) 1.4341; 
sp. gr. 1.1363 (25°C); b.p. 176°C (dec.). Miscible 
with acetone, benzene, carbon tetrachloride, alcohol, 
and ether. Combustible. 

Hazard: Toxic by ingestion, inhalation and skin 
contact. 

Uses: Intermediate. 


alpha-chloropropylene. See allyl chloride. 

chloropropylene oxide. See epichlorohydrin. 

3-chloropropyl mercaptan CICH 2 CH 2 CH 2 SH. 
Properties: Liquid; distillation range 141.1-145.6°C; 
sp. gr. 1.131 (15.5°C); refractive index 1.492 (20°C); 
flash point approx. 110°F. Combustible. 

Hazard: Moderate fire risk. 

Use: Intermediate. 


3-chloro-l-propyne. See propargyl chloride. 
2-chIoropyridine CIC 5 H 1 N. 

Properties; Oily liquid; sp. gr. L2D5 (]5°C); b.p. 
170°C. Slightly soluble in water; soluble in alcohol 
and ether. 

Uses: Production of antihistamines, germicides, pesti- 
cides, and agricultural chemicals. 

6 -chloroquinaldine CsHsNfCHj)^. 

Properties: Brownish-black oily crystalline mass. 
Grade: Technical. 

Use: Intermediate. 


chloroquine C,H 5 NC 1 NHCH(CH 3 )(CH 2 ) 3 N(C 2 H 5 ) 2 . 7- 
Chloro-4^4-diethylamino-l-methylbutylamino)- 
quinoline. 

Properties: Colorless crvstals. Bitter taste; m.p. (free 
base) 87° C Soluble in water; insoluble in alcohol, 
benzene, chloroform, ether. 

Derivation: Condensation of 4.7-dichloroquinoline 
with l-diethylamino-4-aminopentane. 

Hazard: Moderately to.xic. 

Use: Medicine (antimalarial). Usually dispensed as the 
phosphate. 


S-chlorosalicjianilide CIC 6 H 3 OHCONHC 6 H 5 . 

Properties; White crystals; m.p. 209-21 1 °C; slightly 
soluble in water, soluble in alcohol, ether, chloro- 
form and benzene. 

Hazard: Toxic by ingestion. 

Use: Fungicide; antimildew agent; intermediate for 
pharmaceuticals, dyes, pesticides. 


ilorosalicylic acid ClC^HsOHCOOH. 

operties; White crystals: m.p. 174-176°C; slightly 

oluble in water, soluble in alcohol, ether, chloro- 

arm and benzene. 

izard: Mav be to.xic by ingestion. 

;e: Mothproofing; insecticide; intermediate for 
iharmaceitcals. dyes, pesticides. 

hlorosucciniraide (NCS) COCH:CH:CONCl. 
operties; White crystalline powder, m.p. 148- 
49 '’C- soluble in water; sparingly soluble in chloro- 
arm and carbon tetrachloride, 
azard: Strong skin irritant. 

ies; Chlorinating agent; disinfectant for swimming 
lools; bactericide. 

rirnsulfonic acid (suL^uric chlorohydrin) CISO.-OH. 
onirties" Colorless to light yellow, fuming, shghily 

loudv liquid; pungent odor, s^ gr. I./6-1./7 (20, 
lOUO) 4 enzr-. n r. I'S-r Decomnoses in water 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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aLSSd by 

®y ‘mating sulfur trioxide or fuming sul- 
func acid with hydrochloric acid. ® 

(jrades: Technical. 

Containers: Carboys; drums; tank cars. 

Hazard; Highly toxic by inhalation. Strong irritant 

roRbT‘“”"' Mir) Cor- 


'‘prope^L^'l,??'’^ ClSO,QH.COOH. 
slightly soluble in ether^°'^ benzene; 

Use; Intermediate. 

chlorosulfuric acid. See sulfuryl chloride 
chlorofefracycline. See chlortetracycline. 
''’qhfIq”"”''"®*''®"® ^"’“"ochlorotetrafluoroethane) 

poS“siiS“;oSo‘i“SohoT'‘'H“ 

M-IX “‘"If ■ f« ('% rolMboj 

c:IS|«"n.f"''“ ■' “!5-140»c"(d!3‘'''‘"*'"'®”“‘"- 

Use: Medicine (antihistamine). 

*Chlorofhene.”2t3 Traiiptr.o i c 

organic solver ^ °f chlori- 

trichToro^lian"^ UsS‘fo! com'’°^ l.lj. 

parts and as industrial ims ^ 

vents Soluble in most organic sol- 

Use^'^6ir*addit1ve°s^'‘^ ingestion. 

rubber chemickl?^S‘^^^^^^^ 

bK ‘^‘”‘P‘"'^ristic^odof.° Sranular pow- 

d|cjta,.d ,vi,bV;Tffe'Sd^^^^ 

■ssr - as-IsSma ir™- 

Or,“S“N"p°'“''’°» °" I" 

uTb“™ ""'“•I""*” """ ”™>'ranes )„ 

'"'““'I “"P™'-"«.irep.ic 


alpha-chlorofoluene. See benzyl chloride. 

”cHSa“®""-^^‘^'’'°"°-'-™«‘hylbenzene) 

*P- gr. 1.07218 (20/4-C); 

Wd: Narcotic in high concentrations. Avoid inha- 
Uses; Solvent; intermediate. 

‘’'c^HdCh (2-chloro-l -methylbenzene). 

^°'°'''fs liquid. B.p. 159.2°C- fn 

(n 20/ D) *^’5268 refractive ’index 

ether M's<=ible with alcohol, acetone 

slightly soluble bwa°ter‘^‘"^‘''’'°"‘^®’ "-h=P‘ane; 

hS-' T ox?/h” chlorination of toluene. 

Use? Solveni '’y ”?i’alation. Tolerance, 50 ppm in air. 
and dyes. intermediate for organic chemicals 

^fT^approx*^6 5°r*^ liquid; boiling range 162-166°C; 
frLtivTfndex l5ll? (22°-C /'^TVT 

Ser.‘*‘'^‘°"^’ i’^^ene, and chloroform. CoSK 
Hazard: Avoid inhalation. 

and dy^s!"^"^ intermediate for organic chemicals 

water. ^ ^ glistening plates. Soluble in hot 

Method of toluene-para-sulfonic acid. 

UsS Dyfin^eSS ^om water. 

2-chIoro-para-toIuidine. See 4-amino-2-chlorotoluene. 

-chloro-ortho-foluidine. See 2-amino-4-chlorotoluene. 

-chloro-ortho-foluidine. See 2-amino-6-chlorotoluene. 

hydrochloride 

^HjQHj/CONHz • HCl. 

absorptimi”^''^ ingestion, inhalation and skin 
«'=id (6-chloro-meta-^ 

pSerties 

caustic solution crystals. Soluble in dilute 

acitTby'^ltra^fo^ j'^’’?‘Chlorotoluene-para-sulfonic 
Hazardf pXuy 

USG- rnt^rma^rn^A — 



steroid estrogen. ' ^ 

1 15-fl7*°C odorless, crystalline powder. M.p. 

cLroform acetone, benzene and 

soluble in alcohol and'Ser 
t->rade; N.F. 

Use; Medicine. 

dye (q.v.); both 

react readilv he?" developed. They 

alkaline permanently with cellulose under 

aiKaiine conditions with 70-80% efficiency. 
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CHLORPROMAZINE 


chlorotrifluoroethylene (CFE; CTFE; trifluorochloro- 
ethylene) C1FC:CH2. 

Properties: Colorless gas with faint ethereal odor; 
b.p. -27.9°C; f.p. -157.5°C; sp. gr. (liquid) (20°C) 
1.305; flammable limits in air 8.4-38.7% by volume; 
decomposes in water. 

Derivation; From trichlorotrifluoroethane and zinc. 
Grades: Technical; 99.0%. 

Containers: Cylinders; tank cars; tank trucks. Shipped 
with inhibitor. 

Hazard; Moderately toxic; flammable; dangerous fire 
risk. 

Uses: Intermediate; monomer for chlorotrifluoro- 
ethylene resins. 

Shipping regulations: (Rail) Red Gas label. (Air) (In- 
hibited) Flammable Gas label; Not accepted on pas- 
senger planes. (Uninhibited) Not acceptable. Legal 
label name (Rail) trifluorochloroethylene. 

chlorotrifluoroethylene polymer (polytrifluorochloro- 
ethylene resin; fluorothene). A polymer of chloro- 
trifluoroethylene, usually including vinylidine fluo- 
ride, characterized by the repeating structure 
(CF2-CFCI). 

Properties; Colorless; sp. gr. 2.10-2.15; refractive 
index 1.43. Impervious to corrosive chemicals; resis- 
tant to most organic solvents; heat-resistant; non- 
flammable; thermoplastic. Zero moisture absorp- 
tion; high impact strength; transparent films and 
thin sheets. 

Uses: Chemical piping, gaskets, tank linings, connec- 
tors, valve diaphragms, wire and cable insulation; 
electronic components. 

See also “Kel-P’; fluorocarbon polymer. 

chlorotrifluoromethane (monochlorotrifluoromethane; 
trifluorochloromethane) CCIF3. 

Properties; Colorless, nonflammable gas; ethereal 
odor; b.p. -81.4°C; f.p. -18 PC; heavier than air. 
Derivation; From dichlorodifluoromethane in vapor 
phase with aluminum chloride catalyst. 

Grade: 99.0% min. purity. 

Containers: Cylinders. 

Hazard: Moderately toxic by inhalation; slightly irri- 
tant. 

Uses: Dielectric and aerospace chemical; refrigerant 
and coolant; hardening of metals; pharmaceutical 
processing. 

Shipping regulations; (Rail) Green label. (Air) Non- 
flammable Gas label. Legal label name (Rail) mono- 
chlorotrifluoromethane. 

See also chlorofluorocarbon. 

2-chloro-5-frinuoromethylaniline C6H3CICF3NH:. 
Properties; Amber colored oil; f.p. 6-8°C; insoluble 
in water; soluble in alcohol and acetone. Forms 
water-soluble salts with mineral acids. 

Hazard: Toxic. Irritant to eyes and skin. 

Use: Intermediate for dyes and other organic chemicals. 

chlorotrifluoromethylbenzene. See chlorobenzotrifluo- 
ride. 

chloro-alpha, alpha, alpha-trifluorofoluene. See chloro- 
benzotrifluoride. 

chlorotris (para-methoxyphenyl)ethylene. See chloro- 
trianiscnc. 

chlorovinylarsinedichloride. See beta-chloro\nnyldi- 
chloroarsine. 

bcta-chlorovinjidichloroarsinc (l-chloro-2-dichloroarsi- 
nocthcne; dichloro(2-chlorovinyl)arsine; chlorovinyl- 


arsinedichloride; lewisite). Two isomers, probably cis 
and trans, are known. ClCH;CHAsCl2. 

Properties: Colorless liquid when pure. Impurities in- 
fluence a color change ranging from violet to brown. 
Geranium-like odor. Decomposed by water and al- 
kalies. Inactivated by bleaching powder. Antidote is 
dimercaptopropanol (q.v.). 

Derivation; Condensation of arsenic trichloride with 
acetylene in the presence of aluminum or copper or 
mercury chloride. Tbe mixed arsines are separated by 
fractionating. 

Hazard: Highly toxic vesicant gas. 

Use: Poison gas; skin blistering agent. 

Shipping regulations: (Rail) Poison Gas label. Not 
accepted by express. (Air) Not acceptable. Legal label 
name; lewisite. 

beta-chlorovinyl ethyl efhynyl carbinol. See ethchlor- 
vynol. 

beta-chlorovinylmethykhloroarsine 

C1CH:CHAsC1CH3. 

Properties; Liquid; decomposed by water. B.p. 112- 
115°C(10 mm). 

Derivation: Interaction of acetylene and methyldi- 
chloroarsine in the presence of aluminum chloride. 

Hazard; Highly toxic; strong irritant; absorbed by 
skin. 

Shipping regulations: (Rail, Air) Arsenical com- 
pounds, n.o.s.. Poison label. 

“Chlorowax.’’^-*^ Trademark for a series of liquid and 
resinous chlorinated paraffins containing from 40% 
to 70% chlorine by weight. They are odorless, non- 
flammable, insoluble in water, and have low toxicity. 
See also paraffin, chlorinated. 

para-chloro-meta-xylenol (4-chloro-3, 5-dimethyl- 
phenol). C6H2(CH3)20HC1. Crystals with phenolic 
odor. 

Hazard: Toxic by ingestion; strong irritant; absorbed 
by skin. 

Uses: Active ingredient in germicides, antiseptics, etc.; 
fungistat. 

6-chloro-3,4-xyIyl methylcarbamate (6-chloro-3,4-di- 
methylphenyl N-methylcarbamate) 
C1C6H2(CH3)20C0NHCH3. 

Properties: Solid; m.p. 120-133°C. 

Hazard: May be toxic by ingestion and inhalation. 

Use; Pesticide. 

chlorpheniramine maleate (chlorprophenpyridamine 
maleate) C16H19CIN2 • C4H4O4. l-(para-Chlorophe- 
nyl)-l-(2-pyTidyl)3-dimethylaminopropane maleate. 

Properties; White odorless crystals. M.p. 130-135°C. 
Slightly soluble in ether; soluble in alcohol, chloro- 
form, and water. pH (1% solution) about 4.8. 

Grade: U.S.P. 

Use: Medicine (antihistamine). 

chlorphenol red (dichlorosulfonphthalein) 

C6H4S020C(C6H3C10H)2. An acid-base indicator 
(q.v.), showing color change from yellow to red over 
the pH range 5.2 to 6.8. 

chlorpicrin. Legal label name (Rail) for chloropicrin 
(q.v.). 

chlorpromazine (2-chloro-10-(3-dimethylaminopropyl)- 
phenothiazine) Ci7Hi9ClN:S. 

Properties; Oily liquid; amine odor, alkaline reaction; 
b.p. 200-205°C, (0.8 mm). 
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Hazard: May have toxic side effects; central nervous 
system depressant. 

Use; Medicine (antipsychotic drug). 

'•’J^^P^Phenpyridamine maleafe. See chlorpheniramine 

(5>7-dichIoro-8-hydroxyquinaldine- 5 7- 
dichIoro-2-methyl-8-quinoIinol) CHsCgHsNfOH)^, 
Properties; Yellow, crystalline, tasteless powder with 

“-P- soluble in 

alcohol, chloroform; insoluble in water 
Use: Medicine (bactericide and fungicide). 

chlorfefracycline (CTC; chlorotetracycline) 

U22H23C NjOs. An antibiotic produced by the growth 
of Streptomyces aureofaciens in submerged cultums 
It has a wide antimicrobial spectrum including manv 

ShghHvt' ,^°*‘^®"-yellow crystals. M.p. 168-169°C 
fu£ "abtvfnH Tv aqueoSssS 

ssfiasssr; 

containing chlor ne Re& acid ester 

thion (q.l) and LiMhtnn r P^ra- 

inhibitor. (q.v,). Cholinesterase 

absorbed^by*intactTkin%se*’^*^^h'' ingestion; 
Use: Insecticide restricted. 

Shipping regulations: (Rail, Air) Not listed. 

for chlor- 

cholaic acid. See taurocholic acid 

7-dehydro- 

vitamin D 3 , Loh ed’ in A free 

3 , 5 -dinitrobenzoate; prodS^ bT 

equtvalent in activity ?o thrlSn KS S 

air!’ InsoluWe'?n' wate7 

form and fatty oils Meitfn^ ^ ® m alcohol, chloro- 
rotation +105 m +Ti^ range 84-88°C. Specific 
Grade; U.S.P • F C C ' 

'‘uw cStef ”0“ 'rt Z •//“i''! "" “'’"ina- 

acid) with fatty aci™ or (a bile 

uety of other compounds tnH H ®’ a va- 

as phenol and na^thalene Tu'"® aromatics 
similar to those used in complexes are 

as the urea adducts for la?ge?*'i°" Pr?“sses, such 
also cholic acid. ’ arge-scale punfication. See 

hydric secondarT alcoh^"" ?"™"' a mono- 
phenanthrene (4-ring fuRpdl cyclopenteno- 

double bond. It occm?n nar?ncTh containing one 
■n part esterified with ^hlg^ -[g-d 


serum The primary precursor in bio- 

Chowlr •’c noetic acid or sodium acetate. 

Cholesterol itsejf m the animal system is the nre- 
girsor of bile acids, steroid hormones and provitamin 


CH, 



'CH, 


^PMriv 'graiJId’e''^’ ^^'"‘1^ yellow, almost odorless, 
“ crystals; affected by light; m.p. 
0.5 C, b.p. 360°C (dec); sp. er. I 067 f20/4°C)' 
evorotatory; specific rotation (2®5°C) -34 to -38“’ 

in7i“ soIvenTs'^^'’’ alcohol; soluble 

of bile salts ’ ^csctable oils and aqueous solutions 

and'ofls*’^ y°lh, liver, kidneys, saturated fats 

ether^extraefi!?'^ spinal cord by petroleum 

fication bv ranP nonsaponifiable matter; puri- 
r.iadlc. Pe^‘c^ bromination. 

IcM work' ®‘^"dard for clin- 

a-- 5-lb bottles. 

pharmaLiitinai agent in cosmetic and 

IVo/e™RpaPr‘d- P^P'^^cts; source of estradiol (q.v.). 
heart Pi^yc'^ ’’V cholesterol in 

of Toronto Stanley Hartroft 

that lowerino sUll has not been shown 

amount Uniyi ui cholesterol in the blood by this 
heart and ^"y P^re^tive effect for the 

an^the onset o? c^cvelopment of atheroma 

See also sS complications.” 

'"Sitf cSa?’d bile acid. In 

tauriL as Z^rnti T- acids glycine and 

resnectivelv and taurocholic acid, 

respectively, and does not occur free 

fX'^d'lute acet^‘’"°H^‘*K^‘^ crystallizes in plates 
aftertaste- anhvH bdter taste with sweetish 

itate^by SonT Suble"’'-'’- TZ' N^fP^ccip- 
acetone anrf piPPP 1 e m glacial acetic acid, 

practically insoluble in'Sfand tene.'’'°‘'°''°™ 

in W?e;‘ wganicTyntef taurocholic acids 
Grade: F.C.C 

diet of rats rahhitl i" complex. Essential in the 
required /or lechhfn f f" "tan it is 

thionine in the diet TW^P°" and can replace me- 
in man dup to plir>r- ’ j ‘s no evidence of disease 
imrormmln fnrn” V ‘deficiency. It is a dietary factor 

soSS'-savaT 

tables and iPOTi,r,’»o. “"cy- hver, heart, seeds, vege- 
gu , synthetic preparation from tri- 
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methylamine and ethylene chlorohydrin or ethylene 
oxide. 

Units: Amounts are expressed in milligrans of choline. 
Uses: Medicine; nutrition; feed supplement; catalyst; 
curing agent; control of pH; neutralizing agent; sol- 
ubilizer. 

choline bicarbonate. See 2-hydroxyethyltrimethyl- 
ammonium bicarbonate. 

choline bitartrate (CsHmNO- C 4H5O6). 

Properties: White crystalline powder; odorless or 
faint trimethylamine-like odor; acid taste; hygro- 
scopic; soluble in water and alcohol. Insoluble in 
ether, chloroform and benzene. 

Grade: F.C.C. 

Use: Medicine; dietary supplement; nutrient. 

choline chloride (CH3)3N(C1)CH2CH20H. Animal feed 
additive derived from agricultural waste or made 
synthetically. Available as 50% dry feed-grade and 
70% solution. 

choline chloride carbamate. See carbachol. 
cholinesterase 

(1) (acetylcholinesterase). Enzyme specific for the 
hydrolysis of acetylcholine to acetic acid and choline 
in the body. It is found in the brain, nerve cells and 
red blood cells and is important in the mechanism of 
nerve action. See nerve gases; parathion; insecticide. 
Derivation: From bovine erythroc}^es. 

Uses: Biochemical research; determination of phos- 
phorus in insecticides and poisons. 

(2) “Pseudo” or nonspecific cholinesterase, prepared 
from horse serum. This esterase hydrolyzes other es- 
ters as well as choline esters. It occurs in blood serum, 
pancreas and liver. 

cholinesterase inhibitor. A chemical compound which 
deactivates the enzyme cholinesterase, thus prevent- 
ing or retarding hydrolytic breakdown of the highly 
toxic acetylcholine formed in the body by the nervous 
system. Nerve gases act in this way, and so do a num- 
ber of insecticides. The compounds involved are 
usually organic esters of phosphoric acid derivatives. 
Serious poisoning and death may occur on ingestion 
or inhalation of such compounds. See also parathion; 
nerve gas. 

“Cholografiin Sodium.”'"^ Trademark for sodium iodi- 
pamide (q.v.). 

cholytaurine. See taurocholic acid. 

chondroitin sulfate. A major constituent of the cartilag- 
inous tissue in the body. 

chondrus. See carrageenan. 

chorionic gonadotropin (HCG). A hormone isolated 
from blood and urine of pregnant women; is secreted 
by the placenta. It is a glycoprotein containing 
about 11% galactose and having a molecular weight 
of about 100,000. 

Properties: Rods or needle-like crystals. Soluble in 
water and glycols. Relatively unstable in aqueous 
solution; stable in dry form. It enhances estrone and 
progesterone production. 

Units: One international unit equals the activity of 
O.I mg of a standard preparation. 

Use: Medicine; veterinary medicine. 

“Chromacyl."” Trademark for a group of dyes that 
contain chromium in the molecule. Suitable for wool 
and nylon. 


chlorinated zinc chloride. See zinc chloride chromated. 

chromatin. A deoxyribonucleoprotein complex con- 
sisting of (1) double-stranded DNA molecules, (2) a 
basic protein called histone, and (3) other proteins. 
The latter protect the DNA from attack by enzymes. 
Chromatin occurs in the cell nucleus (q.v.), where it 
forms chromosomes, the carriers of genes. Its name 
is derived from its sensitivity to biological stains. 
See also deoxyribonucleic acid; chromosome; gene. 

chromatography. A laboratory' analytical technique 
for the separation and identification of chemical 
compounds in complex mixtures. Basically, it in- 
volves the flow of a mobile (gas or liquid) phase over 
a stationary phase (which may be a solid or a liquid). 
Liquid chromatography is used for soluble substances 
and gas (vapor-phase) chromatography for volatile 
substances. As the mobile phase moves past the sta- 
tionary phase, repeated adsorption and desorption 
of the solute occurs at a rate determined chiefly by 
its ratio of distribution between the two phases. If 
the ratio is large enough, the components of the 
mixture will move at different rates, producing a 
characteristic pattern, or chromatograph, from which 
their identity can be determined. See also liquid 
chromatography; gas chromatography; paper chroma- 
tography; thin-layer chromatography; ion-exchange 
chromatography; gel filtration. 

“Chromax” Castings.^^" Trademark for ferrous alloys 
containing 20-30% nickel and 15-20% chromium. 

chrome alum. See chromium potassium sulfate. 

chrome ammonium alum. See chromium ammonium 
sulfate. 

chrome cake. A green form of salt cake (sodium sulfate) 
containing a low percentage of chromium. A by- 
product of sodium dichromate manufacture used in 
the paper industry. 

chrome dye. A mordant dye, most frequently one in 
which sodium dichromate is used as the mordant. 

chrome green. See chrome pigment. 

“Chromekill 4A.”'^2 Trademark for a nearly neutral 
material composed of organic and inorganic reducing 
agents designed for the reduction of hexavalent 
chromium to trivalent chromium when it is present 
in low percentages in alkaline cleaning solutions and 
electroplating baths. 

“ChromeI.”'“ Trademark for a series of nickel- 
chromium alloys. There are a number of different 
compositions ranging from 35% to 80% nickel and 
16% to 20% chromium, some containing iron. The 
80Ni-20Cr types are useful up to 2100-2200°F. 

chrome-molybdenum steel. Steel made by any ac- 
cepted method of quality steel-making containing 
both chromium and molybdenum, usually in the 
ranges of chromium 0.35 to 1.10% and molybdenum 
0.08 to 0.35%. 

chrome-nickel steel. See steel, stainless. 

chrome pigment. An inorganic pigment (q.v.) contain- 
ing chromium. The most important types are: (1) 
chrome oxide green, one of the most permanent and 
stable pigments known, the pure grade consisting of 
99% Cr’Oj, used in paints applied to cement and 
lime-containing surfaces; (2) chrome green, chrome 
yellow, and chrome red, consisting chiefly of lead 
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chromate, and used in paints, rubber, and plastic 
products; (3) miscellaneous pigments such as molyb- 
date orange and zinc yellow, based on lead and zinc 
compounds of chromium, respectively. All these are 
more stable to sunlight, weathering, and chemical 
action than the brighter organic dyes. 

Hazard; See lead chromate. 

chrome potash alum. See chromium potassium sulfate. 

chrome red. See chrome pigment. 

chrome steel. A steel made by any accepted method of 
quality steel-making containing chromium as alloying 
element usually in the range 0.20 to 1.60%, although 
the percentage may be as high as 25% in specialized 
heat-resistant and wear-resistant steels and in stain- 
less steels. See also steel, stainless. 

chrome tanning. See tanning. 

chrome-vanadium steel. A steel made by any accepted 
method of quality steel-making containing both 
chromium and vanadium, usually in the ranges of 
chromium 0.50 to 1.10% and vanadium 0.1 0 to 0.20%. 

chrome yellow. See lead chromate; chrome pigment. 

chromia. See chromic oxide. 

chromic acetate (chromium acetate) Cr(C2H30j)3 • H2O. 
Properties; Grayish-green powder or bluish-green, 
pasty mass. Soluble in water; insoluble in alcohol. 
Derivation; Action of acetic acid on chromium hy- 
droxide. The solution is evaporated and crystallized. 
Hazard; Toxic by ingestion. 

Uses; Textile mordant; tanning. 

chromic acid (chromium trioxide; chromic anhydride) 
Cr03. The name is in common use, although the true 
chromic acid, H2Cr04, exists only in solution. 
Properties; Dark-purplish red crystals; soluble in 
water, alcohol and mineral acids. Deliquescent. Sp. 
gr. 2.67-2.82; m.p. 196'’C. 

Derivation; (a) Sulfuric acid is added to a solution of 
sodium dichromate and the product is crystallized 
out; (b) chromite is fused with soda ash and lime- 
stone and then treated with sulfuric acid; (c) elec- 
trolysis. 

Grades; Technical; C. P. 

Containers; 100-, 400-lb Drums. 

Hazard; Highly toxic, corrosive to skin. Tolerance 
(as CrOj), 0. 1 milligram per cubic meter of air. Pow- 
erful oxidizing agent; may explode on contact with 
reducing agents; may ignite on contact with organic 
materials. Safety data sheet available from Manu- 
facturing Chemists Assn., Washington, D.C. 

Uses; Chemicals (chromates; oxidizing agent, cata- 
lysts); chromium plating; intermediate; medicine 
(caustic); process engraving; anodizing; ceramic 
glazes; colored glass; metal cleaning; inks; tanning; 
paints; textile mordant. 

Shipping regulations; (Rail) (solid) Yellow label; 
(solution) White label. (Air) (solid) Oxidizer label; 
(solution over 35%) Corrosive label. 

chromic chloride (chromium chloride; chromium tri- 
chloride; chromium sesquichloride) (a) CrCU or (b) 
CrCU • 6H2O. 

Properties; (a) Violet crystals. Sp. gr. 2.76; m.p. 
11S0°C; sublimes about 1300°C. Insoluble in water 
and alcohol, (b) Greenish-black or violet deliques- 
cent crystals depending on whether or not chlorine 
is coordinated with the chromium. Sp. gr. 1 .76; m.p. 
83°C. Soluble in water; soluble in alcohol; insoluble 
m ether. 

Derivation; (a) By passing chlorine over a mixture of 


chromic oxide and carbon, (b) By the action of hy- 
drochloric acid on chromium hydroxide. 

Hazard; Toxic. Tolerance (as Cr), 0.5 mg per cubic 
meter in air. 

Uses; Chromium salts; intermediates; textile mor- 
dant; chromium plating including vapor plating; 
preparation of sponge chromium; catalyst for poly- 
merizing olefins. 

chromic fluoride (chromium fluoride; chromium tri- 
fluoride) CrF3 • 4H2O or CrFs • 9H2O. 

Properties; Fine green crystalline powder. Sp. gr. (an- 
hydrous) 3.8; m.p. over 1000° C; b.p. (sublimes) 
1100-1200°C. The hydrates are soluble in water and 
acids; insoluble in alcohol. 

Derivation; Interaction of chromium hydroxide and 
hydrofluoric acid. 

Grades; Technical; high purity (CrFs). 

Hazard; Toxic. Irritating to skin and eyes, especially 
in solution. Tolerance (as F), 2.5 mg per cubic meter 
of air. 

Uses; Printing and dyeing woolens; mothproofing 
woolen fabrics. 

Shipping regulations; (Solid and solution); (Rail) Cor- 
rosive material, n.o.s.. White label. (Air) Corrosive 
label. 

chromic formate Cr(OH)(HCOO)2. 

Properties; Dark green liquid. Sp. gr. (20°C) 1.237; 
wt/gal 10.3 lb. 

Hazard; Toxic by ingestion; strong irritant. 

Uses; Tanning agent; textile mordant; synthesis. 

chromic hydrate. See chromic hydroxide. 

chromic hydroxide (chromic hydrate; chromium hy- 
droxide; chromium hydrate) Cr(OH)3. 

Properties; Green, gelatinous precipitate; decom- 
posed to chromic oxide by heat. Insoluble inwater; 
soluble in acids and strong alkalies. 

Derivation; By adding a solution of ammonium hy- 
droxide to the solution of a chromium salt. 

Uses; Chromium salts and chromites; paint pigment; 
wool treatment. 

chromic nitrate (chromium nitrate) Cr(N03)3 • 9H2O. 
Properties; Purple crystals; soluble in alcohol and 
water. M.p. 60°C; decomposes 100°C. 

Derivation; By the action of nitric acid on chromium 
hydroxide. 

Hazard; Strong oxidant; may ignite organic materials 
on contact. May be explosive when shocked or heated. 
Shipping regulations; Nitrates, n.o.s., (Rail) White 
label (Air) Oxidizer label. 

chromic oxide (chromium oxide; chromia; chromium 
sesquioxide; green cinnabar) Cr203. 

Properties; Bright-green, crystalline powder; sp. gr. 
5.04; m.p. 2435°C; b.p. 4000°C; insoluble in water, 
acids, and alkalies. 

Derivation; (a) By heating chromium hydroxide; (b) 
by heating dry ammonium dichromate; (c) by heat- 
ing sodium dichromate with sulfur and washing out 
the sodium sulfate. 

Uses; Metallurgy; green paint pigment; ceramics; cat- 
alyst in organic synthesis; green granules in asphalt 
roofing; component of refractory brick. 

chromic phosphate (chromium phosphate) (a) CrP04 ■ 
6H2O; (b) CrP04 • 4H2O. 

Properties; (a) Violet crystals; sp. gr. 2.12 (14°C); 
m.p. 100°C. (b) Green crystals. Soluble in acids; in- 
soluble in water. 

Derivation; (a) Interaction of solutions of chromium 
chloride and sodium phosphate; (b) by mixing 
chrome alum and disodium hydrogen phosphate. 
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Violet amorphous powder (not the hexahydrate) is 
formed which becomes crystalline on contact with 
water. On boilng it is converted into green crystal- 
line hydrate. 

Use: Paint pigment. 

chromic sulfate (chromium sulfate) (a) Cr2(S04)3; (b) 
Cr2(S04)3- I5H2O; (c) Cr2(S04)3- I8H2O. 

Properties: (a) Violet or red powder; (b) dark-green 
amorphous scales; (c) violet cubes. Sp. gr. (a) 3.012; 
(b) 1.867; (c) 1.70. (a) Insoluble in water and acids; 
(b) soluble in water; insoluble in alcohol; (c) soluble 
in water and alcohol. 

Derivation: Action of sulfuric acid on chromium hy- 
droxide, with subsequent crystallization. 

Uses: Textile industries; green paints and varnishes; 
green ink; ceramics (glazes, green effects); the basic 
form (reduction of sodium dichromate) is used in 
tanning (q.v.). 

chromite (chrome iron ore) FeCr204. A natural oxide 
of ferrous iron and chromium, sometimes with mag- 
nesium and aluminum present. Usually occurs in 
magnesfum- and i'ron-rfch igneous rocks. 

Properties: Color iron-black to brownish-black; streak 
dark brown; luster metallic to submetallic; sp. gr. 
4.6; Mohs hardness 5.5. Low toxicity. 

Grades: Metallurgical; refractory; chemical. 
Occurrence: U.S.S.R.; South Africa; Rhodesia; Philip- 
pines; Cuba; Turkey. 

Uses: Only commercial source of chromium and its 
compounds. 

chromium Cr Metallic element of atomic number 24, 
group VIB of the Periodic Table; atomic weight 
51.996; valences 2, 3, 6; four stable isotopes. Name 
derived from Greek for color. 

Properties: Hard, brittle, semi-gray metal. Sp. gr. 7.1; 
m.p. 1900°C; b.p. 2200°C. Compounds have strong 
and varied colors. Cr ion forms many coordination 
compounds. Exists in active and passive forms, the 
latter giving rise to its corrosion resistance, due to 
a thin surface oxide layer that passivates the metal 
when treated with oxidizing agents. Active form 
reacts readily with dilute acids to form chromous 
salts. Soluble in acids (except nitric) and strong 
alkalies; insoluble in water. 

Occurrence: USSR, So. Africa, Turkey, Philippines, 
Rhodesia. 

Denvation: From chromite (q.v.), by direct reduction 
(ferrochrome); by reducing the oxide with finely di- 
vided aluminum or carbon; and by electrolysis of 
chromium solutions. 

Grades (ore): Chromium ores are classified as (I) 
metallurgical, (2) refractory, and (3) chemical, and 
their consumption in the U.S. is in that order. (1) must 
contain a minimum of 48% CriOs and have chromium- 
iron ratio of 3 to 1; (2) must be high in Cr:03 and 
AI2O3 and low in iron; (3) must be low in SiO’ and 
AI2O3 and high in Cr203. 

Forms available: (1) Chromium metal as lumps, gran- 
ules, or powder; (2) high- or low-carbon ferro- 
chromium (q.v.). Single crj’stals. High-purity cr>'S- 
tals or powder run 99.97% pure. 

Hazard: Elemental chromium and trivalent com- 
pounds arc relatively nontoxic, but the hexavalent 
compounds have an irritating and corrosive effect 
on tissue, resulting in ulcers and dermatitis on pro- 
longed contact. Tolerance for chromium dust and 
fume is 1 mg per cubic meter of air. It is a suspected 
carcinogen. 


Uses: Alloying and plating element on metal and 
plastic substrates for corrosion resistance; chromium- 
containing and stainless steels (q.v.); protective 
coating for automotive and equipment accessories; 
nuclear and high-temperature research; constituent 
of inorganic pigments. 

chromium 51. Radioactive chromium of mass number 
51. 

Properties: Half-life 26.5 days; radiation, gamma 
(0.32 MeV). 

Grade: U.S.P. (as sodium chromate Cr 51 injection). 
Hazard: Radioactive poison. 

Uses: Diagnosis of blood volume, blood cell life and 
cardiac output; etc. 

Shipping regulations: (Rail, Air) Consult regulations. 

chromium acetate. See chromic acetate. 

chromium acetylacetonate 
[CH3C0CHC(CH3)0]3Cr. 

Properties: Purple powder or red-violet crystals; m.p. 
2}6°C; b.p. 34!>°C, insoiaMe in water; sn)vb)e in 
acetone and alcohol. 

Derivation: Reaction of chromium chloride, acetylace- 
tone and sodium carbonate. 

Use: Reduction of detonation of nitromethane. 

Chromium ammonium suifate (ammonium chromium 
sulfate; chrome ammonium alum) 

CrNH4(S04)2- I 2 H 2 O. 

Properties: Green powder or deep violet crystals; sp. 
gr. 1.72; m.p. 94°C. Soluble in water, slightly solu- 
ble in alcohol. The aqueous solution is violet when 
cold; green when hot. 

Grades: Technical. 

Uses: Mordant; tanning. 

Chromium boride One of several compounds of chro- 
mium and boron, e.g., CrB, CrBz, and CrsBz. They 
have high melting points, are very hard and corrosion- 
resistant, and may be suitable for use in jet and rocket 
engines. 

Properties: CrB, may be crystalline; sp. gr. 6.2; m.p. 
1550°C; Mohs hardness 8.5; resistivity 67/2-ohm 
cm (20°C). CrB:, sp. gr. 5.15; m.p. 1850°C; hardness 
2010 (Knoop); resists oxidation up to 1100°C. Cr3B2, 
may be crystalline; sp. gr. 6.1; Mohs hardness 9+; 
resistivity 1 16/2-ohm cm (20°C). 

Uses: Metallurgical additives; high temperature elec- 
trical conductors; cermets; refractories; coatings 
resistant to attack by molten metals. 

Chromium bromide. See chromous bromide. 

Chromium carbide CrsC:. 

Properties: Orthorhombic crystals; sp. gr. 6.65; mi- 
crohardness, 2700 kg/sq mm (load 50 g); m.p. 
I890°C; b.p. 3800°C; resistivity 95/i-ohm cm (room 
temperature). Highest oxidation resistance at high 
temperatures of all metal carbides; also resistant to 
acids and alkalies. 

Uses: Gage blocks and hot extrusion dies; in powder 
form, as spray coating material; components for 
pumps and valves. 

chromium carbonate. See chromous carbonate. 

Chromium carbonyl. See chromium hexacarbonyl. 

Chromium chloride. Sec chromic chloride and chro- 
mous chloride. 
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chromium copper. A copper-chromium alloy contain- 
ing 8-11% chromium. Used in the manufacture of 
hard steels for increased elasticity. 

chromium dioxide Cr202. 

semiconducting material. Sp er 
4 9 Acicular needle-like crystals having strong mag- 
netic properties. Also in powder form. 

Derivation: By heating chromic acid. 

Vrf h. recording tapes (claimed 

to be superior to iron oxide for this purpose). 

chromium fluoride. See chromic fluoride. 

hexacarbonyl (chromium carbonyl) Cr(CO)6 
‘crystalline solid; sp. gr 1.77- m n 
ni cr ^'tert atmosphere); dec. 210°C fex 

Kchlor^^l®'’-^ ■" and carbon' 

tetrachloride, insoluble in water airnhni « 

Grade: 98% pure 
Use: Intermediate 

".“ffiS"'"'""" Consul. 

Chromium hydrate. See chromic hydroxide, 
chromium hydroxide. See chromic hydroxide 

temperature. If the^ compositiM of ^ 
intentionally changed the ^ compound is 

changes. the temperature required also 


chromogen. See chromophore. 

trademark for mordant dyestuffs 
used on wool and leather. Characterized b^veiy 
good fastness to light, fulling, etc. ^ 

^^fied'with^l Trademark for a series of raw oils emul- 

to^alum and sTu ’n"'^ therefore stable 

to aium and salt. Used in the leather industry. 

Chromolan.”2« Trademark for metalized acid dyes. 

‘'*’eT"n*’Sn'’a'romp‘;- 8^°“Ping which when pres- 
color to tt, ° compound (the chromogen) ^ves 
of or apnearanTPf"^^ by causing a disphcement 
specriur^^^nv^ ‘*'’"?''bent bands in the visible 
of theTVhl^r sometimes classified on the basis 

dyes NO -NO, nitroso 

dyes, -NO2, nitro dyes; -N=N-, azo dyes, etc. 

*^^hving* cdf’ deriverf^*? carrier of the 
from chromatin (q.v.) and con- 

with ofher®nrot°^ nucleoproteins (D^, together 

_ AirnnS™ id°X““ 

caicined°'^and^^fi^'^^^^'^-^'^^^°*^-^ series of screened 
Available ■ tlux-^alcined diatomite aggregates, 
wished acid-washed,fnd acid- 

Gmdes i'™^*'tyW>chlorosilane treatments. 

Chromosorh *4 °/ ^ analytical use; 
Containers- ria Preparative chromatography. 

dependent m g7ade.'^ 

Use: Suppms in gas or liquid chromatography. 
'**d?sul%dc'L1d.‘^‘ ‘’’^■‘l'bydroxy-2,7-naphthalene- 


chromium naphthenate 

Derfvatiori: By'^Iddhfo'n**Tch Powder. 

jfjodiun. 

Grades: 6% chromium. 

UsTpa’irI°r“^ ingestion. 

Use. Paints (anti-chalking agent) 

chromium nitrate. See chromic nitrate 

chromium oxide. See chromic oxide 

chromium oxychloride. See chromyl chloride. 

chromium phosphate. See chromic phosphate. 

Use^ Ta • ingestion. 

dant); Photolra^'nfi^^ng dye (mor- 

chro, sesquichloride. See chromic chloride. 

See chromic oxide 

chromium steel. See sIppI o. • , 

chromium sulfate See b’ ’ 

um suiiate. See chromic sulfate 

Chromium trichloride. See chromic chloride. 

hromium trifluoride. See chromic fluoride 
chromium trioxide. See chromic acid. 


Propertfes^ Wh'?® bromide) CrBrj. 

ing^ Oxid’iz^^-n beat- 

4.f56- m 0 842or- f *i^l5i^“‘ ‘*''y ^P- S''- 

Hazard- -Tniin h,,^’ m water (blue color). 

Tolerance (as CD*"n ''•‘in and tissue, 

nee (as Cr), 0.5 mg per cubic meter in air. 

''proDertfpsT'’”"?^" (®bromium carbonate) CrCo3. 
Sofuble “®-n'”‘’''Pb‘>us mass; sp. gr. 2.75. 

comaininTe^rb"®i-ncids; slightly soluble in water 
Hazard -rL^P b”" insoluble in alcohol. 

Tolerance (as CrI"o ®i‘in and tissue, 

ce (as Cr), 0.5 mg per cubic meter in air. 

'Srrtfes''’wh?ie^^ CrCl2. 

(25°a- m needles; sp. gr. 2.878 

^ active reducing agent* verv sol- 

De'’ri:ariom ‘ m^ohol a^nSer 

hydrogen chh)ridl°" ""bydrous 

^eteHn^'ir (as Cr), 0.5 mg per cubic 
Uses: Reducing agent; oxygen absorbent, 
chromous oxalate CrC204 ■ H2O 

soTwp®-'' ^'■ystnlline powder; sp. gr. 2.468; 

Hallr j ?ntive reducing agenl. ® 

Toleranrp rnc irritant to skin and tissue, 

'oierance (as Cr), 0.5 mg per cubic meter in air. 

Used'on^wnnl^ Trademark of mordant dyestuffs, 
to lipbt VO ’ characterized by fairly good fastness 

^tateUber”' Trademark for a solution-dyed ace- 

'^'chmm,- (‘chromium oxychloride; chloro- 

chromic anhydride) Cr02Cl2. 

roperties: Mobile, dark-red liquid. B.p. 1 16°C; fr-o’- 
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ing point -96.5°C; sp. gr. 1.911. Fumes in air; reacts 
vigorously with water to form chromic acid, chromic 
chloride, hydrochloric acid, and chlorine. Miscible 
with carbon tetrachloride, tetrachloroethane, carbon 
disulfide. 

Derivation: By heating sodium dichromate and sodium 
chloride with sulfuric acid. 

Grades: Technical. 

Hazard: Toxic. Corrosive to tissue. 

Uses: Organic o.xidations and chlorinations; solvent 
for chromic anhydride; chromium complexes and 
dyes. 

Shipping regulations; (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

chrj’samine G C26Hi6N406Na’. 

Properties: Yellowish-brown powder. Very sparingly 
soluble in water. 

Derivation: By coupling diazotized benzidine with 
salicylic acid. 

Use: Yellow direct cotton dyestuff. 

chrj-santhemummonocarboxylic acid, cfhvl ester 

(CH3)2CCH(C00C2H5)CHCH;C(CH3):. 

Properties: Colorless to pale yellow, with pleasant 
ester odor; sp. gr. 0.924-0.927 (25/25°C); insoluble 
in water; soluble in alcohols and ketones. 

Containers; Tins; drums. 

Hazard; May be toxic by ingestion. 

Uses: Synthesis of perfumes, pharmaceuticals; insecti- 
cides; other organic chemicals. 

See also cinerin I, pyrethrin I. 

chrj'sarobin. 

Properties: Microcrj’stalline orange-yellow powder; 
slight odor or odorless; tasteless. Soluble in chloro- 
form and benzene; slightly soluble in ether and alco- 
hol; very slightly soluble in water. Combustible. 
Derivation; Extraction from araroba (goa powder) 
obtained from the Brazilian tree, Andira araroba. 
Hazard: Irritating to e 3 'es and mucous membranes. 
Use; Medicine (external). 

chrysazin. See 1,8-dihydroxyanthraquinone. 

chrysene (1,2-benzphenanthrene) CisHi: (a tetracyclic 
hydrocarbon) 

Properties: Crystals; sp. gr. 1.274 (20/4°C); m.p. 
254°C; b.p. 448°C; sublimes easily in a vacuum. 
Slightl}' soluble in alcohol, ether, glacial acetic acid. 
Insoluble in water. 

Derivation: Distillation of coal tar. 

Hazard: Carcinogenic agent. Tolerance, 0.2 mg per 
cubic meter in air. 

Use: Organie synthesis. 

chrjsoidine (meta-diaminoazobenzene hj'drochloride) 
QHsNNCsHjfNH;): • HCl. 

Properties; Red-brown powder or large black shins' 
crystals with a green luster. Soluble in alcohol and 
srater giving orange-browTi solutions. Insoluble in 
ether, m.p. 117°C. 

Uses: Orange d\'e for cotton and silk, 
chrysolite. See olivine. 

chrysophanic acid (1.8-dihvdroxv-3-mcthvIanlhraqui- 

nonc; chrysophanol) C, 5 H;„ 04 . ' 

”^°P^*7ies; Yellow crystals; m.p. 196°C; sublime. 
Slightly soluble in water and cold alcohol; soluble in 
hot alcohol, chloroform and ether, 
ource. Rhubarb root, cascara sacrada. senna leaves, 
goa powder. 


Derivation: Oxidation of chrysarobin and other syn- 
thetic methods. 

Use: Medicine. 

chrysotile. See asbestos. 

chu. Abbreviation for centigrade heat unit. It is the 
amount of heat required to raise the temperature of 
one pound of water one centigrade degree from 
15°C to 16°C. It is sometimes called a peu (pound 
centigrade unit). 

chymosin. See rennin. 

chymotrypsin. An enzyme found in the intestine 
which catalyzes the hydrolysis of various proteins 
(especially casein) and protein digestion products to 
form polypeptides and amino acids. 

Properties: White to yellowish-white, odorless, crys- 
talline or amorphous powder. Soluble in water or 
saline solution. 

Derivation: Crystallized from an extract of the pan- 
creas gland of the ox. 

Grade: N.F. 

Use: Medicine. 

chrmotrypsinogen. A crystallizable enzyme occurring 
in the pancreas, which gives rise to chymotrypsin. 
Use: Biochemical research. 

ci. Abbreviation for curie (q.v.). 

“Cibalan.’’'”3 Trademark for metal-complex dyes for 
wool and polyamide fibers. 

“Cibanone.”'“5 Trademark for anthraquinone vat dyes. 

“ClbaphasoI.”'“5 Trademark for coacervate-forming 
colloidal product used in textile dyeing. 

cigarette tar. The comparatively non-volatile residue 
from the burning of cigarette tobacco which appears 
in finely divided form in the smoke. Cigarette tar is 
known to contain minute traces of various aromatic 
ring compounds (especially benzo[a] pyrene) found in 
coal tar, some of which are known carcinogens (q.v.). 
Various forms of activated carbon are used in filters 
to adsorb the toxic components of the tars that find 
their way into the smoke. See also smoke (5). 

ciguatoxin C25H42N0<C1. A complex toxic principle 
in bony fishes; has both fat- and water-soluble frac- 
tions. Ninhyrdrin test positive. It is a type of qua- 
ternary ammonium compound and one fraction is 
said to be an irreversible anticholinesterase. The 
pharmacology is unknown. 

CUT. .Abbreviation for Chemical Industry Institute of 
Toxicology (q.v.). 

“Cinaryl.’"’-- Trademark for antimicrobial agents con- 
taining l-(3-chloroallyl)-3,5.7-triaza-I-azoniaadaman- 
tane chloride. 

cincholepidine. Sec lepidine. 

cinchona bark. The bark of one of several species of 
Cinchona trees native to South America and culti- 
vated in Indonesia, Peru, Ecuador, and western .Af- 
rica. The best-known types are calisaya. loxa. and 
succirubra. It is used primarily as the source of nat- 
ural quinine (q.v.), quinidine. (q.v.). cinchonidine. 
cinchonine, and related alkaloids formerly used as 
antimalarials (q.v.). 

cinenc. See dipentene, 

cineol. Sec eucalyptol. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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insectiddaTprl^ipIe°"of py gff Primary active 

flowers. It is the 

of oho'santLmummonoSx,)!? 

cinerin II, pyrethrin I and II. ^ ^'*0 

b.p^ 2 l) 0 °c'^ :0^l'mmV'lnsoiubk‘'''*^ oxidized in air; 

e. Household insecticide. 


j:r4"? '■‘“-'■‘a 4. -i-Q 

oils (b)°By cond^TsTtion^of h cinnamon 

dehyde. benzaJdehyde and acetai- 

K° 4 vo^“ 1 ^,!?i'°"-r^^^fl‘floation. 

Soe also casd^ 0^/1" 


msecbcdal PrinSpIe?of pyrefhrum 
3-{2-butenyI)4-methyl.2-oxo flowers. It is the 

ester “ 

flropertts: t viscoutli!; ' -d 

b-p. 200°C (0.1 mm) In^i oxidized in air 

u'sc:n7Sv-^- '^«- 

«’nnamaldehyde'Te°'^^"' '"^'‘oury. 

'■nnamene. See styrene, 
w'nnamic acid Ibeta-nh. ■ 

sulfide, oils- f S'aoial acetic '’O"' 
'33°C (ndn)’ 2 1“'’'= ‘o water Cn '^’ 2?''l’on di- 

DerivatiS;"4^-Pat nrh^- Combu" tible"®^"'*"® P°'"‘ 


Grades 

ContaineTs n'‘''‘'lJofined. 

-SoS* 

jog Pofnt' 33°c"(^-''f uraes of 50%‘a!cU^^'*r"‘'’'''^ 

- 5^55”4'.c"?,S1; 

^yde“'' «'er. (b) fectfon of c oinnamon. 

^«hod of purifin..- omnamic alde- 

'■■"oamic aldehyd!?"'' 

Thfcl?'-'’®oS 
°P60% a'lcohoh 

sbghtly solubiet Zter^T 


vrij, 

ctnT" uinnamate. 

cinnamon oil. See cassia oil. 

35°C; b.p. 170°C 

water; soluble in hvA ^ ^ f^ccomposes in 

Ha^ard: Skin irn’tant 

intermedfate! determination of water; chemical 

'SpSera"?”f»-CHCH:OOCCH.. 

cinnamyl alcohol. See cinnamic alcohol, 
cinnamyl aldehyde. See cinnamic aldehyde. 

'P "oSies-" ^ (styracin) C^HrO^QH,. 

(min). Soluble n ^1“ Y P"s™lo crystals; m.p. 40°C 
Derivation Fl,eV”r'?-’’°'’ boozene. 
namic alcohol * '^uAon of cinnamic acid with cin- 
Use: Perfumery’; Havering. 

cinnamylic acid. See cinnamic acid 
**Ciod * ^12 

alpha-methyfSw I'^hvi”'’ ^'methyl phosphate of 

(CH30),Pf0 orr^u;'’J^Aroxy-K;isK:rotonat^ 
Properties: LiphPlF“’^-.^^.^U^PUH(CH3)GH5. 
b.p. 275°F fn nn ^^uid with a mild ester odor; 
in ethanol or l^!?uible with xylene; soluble 

and water ’ acetone; slightly soluble in kerosine 

sorption^°^'^ ingestion, inhalation, and skin ab- 

Use: Insecticide for external parasites on livestock. 

-IPC. See chlom.lPr 


CIPC. See chloro-IPC. 

“CircOSOl.”-<9'< TrpHo™„_l r 
thenic oils whinh vanous grades of naph- 

stainina and nrr.^ Provide overall balance of non- 
mers. Aid nm™ ^.u®**ng properties for most poly- 
polymer ^ ssing and breakdown of rubber or 

geornetricaAs^nme*'^^^’ '^.Prefix used in designating 
between two which there is a double bond 

tion Tnd thl fw ■Pfi'’^.P--uvents free rota- 

substituent around A'fferent spacial arrangements of 
given atom atoms are possible. When a 

the carbon axis'^^oAh P°®i‘ioned on one side of 
CIS-- when ft backbone, the isomer is called 

the’earbon axle opposite location relative to 

on »!._ .'s. the isomer is called /cans- (Latin, 

•• This is indicated in the fnllmvino 


carbon axi^ thi- location relative I 

on the other '.turner is called /cans- (Lath 

formulas- indicated in the followin 


CH, 


Nr. 


rC=c: 


-COOH CH 


H' 




H 


H 


/ \ 


H 


'COOH 
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This is often called cis-trans isomerism. These pre- 
fixes are disregarded in alphabetizing chemical 
names. 

“Cisdene.”‘’5'» Trademark for a polybutadiene rubber. 

citraconic acid (methylmaleic acid) 
CH3C(C00H):CH(C00H). 

Properties: Hygroscopic colorless crystals. M.p. 91°C 
(dec); sp. gr. 1.62. Soluble in water, alcohol, ether; 
insoluble in benzene and naphtha. Low toxicity. 
Derivation: By carefully heating citric acid. 

Grades: Technical; C.P. 

citraconic anhydride (methylmaleic anhydride) CSH 4 O 3 . 
Properties: Colorless liquid. M.p. 7-8°C; b.p. 213- 
214°C; sp. gr. 1.25 (15/4°C). Soluble in ether. Low 
toxicity. 

Grades: Reagent. 

Containers: Sealed tubules. 

Uses: Reagent for alkalies, alcohols, and amines. 

citral (geranial; geranialdehyde; 3,7-dimethyl-2,6-octa- 
dienal) (CH 3 ) 2 CCHC:H 4 C(CH 3 )CHCHO. Commer- 
cial material is a mixture of alpha and beta isomers. 
Properties: Mobile pale yellow liquid; strong lemon 
odor; sp. gr. 0.891-0.897 (15°C); refractive index 
1.4860-1.4900 (20°C); not optically active. Soluble in 
5 volumes of 60% alcohol; soluble in all proportions 
of benzyl benzoate, diethyl phthalate, glycerin, pro- 
pylene glycol, mineral oil, fixed oils, and 95% alco- 
hol; insoluble in water. Combustible; nontoxic. 
Derivation: Principal constituent of lemon grass oil 
and can be isolated by fractional distillation. Ob- 
tained synthetically by oxidation of geraniol, nerol, 
or linalool by chromic acid. 

Grades: Technical; pure; F.C.C. 

Containers: Glass bottles; tins; (synthetic) drums. 

Uses: Perfumes; flavoring agent; intermediate for 
other fragrances. 

citric acid (2-hydroxy-l,2,3-propanetricarboxylic acid) 
H00CCH2C(0H)(C00H)CH2C00H • H 2 O. 
Properties: Colorless translucent crystals or powder; 
odorless; strongly acid taste; hydrated form is efflo- 
rescent in dry air. Sp. gr. 1.542; m.p. 153°C (anhy- 
drous form); decomposes before boilng. Very soluble 
in water and alcohol; soluble in ether. Combustible. 
Nontoxic. 

Occurrence: In living cells, both animal and plant. See 
TCA cycle. 

Derivation: By mold fermentation of carbohydrates, 
including deep fermentation; from lemon, lime, 
pineapple juice, molasses. 

Grades: Both hydrous (hydrated) and anhydrous; 
technical; C.P.; U.S.P.; F.C.C. 

Containers: Various, including bags, cartons, barrels, 
drums. 

Uses: Preparation of citrates, flavoring extracts, con- 
fections, soft drinks, effer\’escent salts; acidifier; dis- 
persing agent; medicines; antioxidant in foods (for 
details see regulations of Meat Inspection Division 
of USDA); sequestering agent; water-conditioning 
agent and detergent builder; cleaning and polishing 
stainless steel and other metals; alkyd resins; mor- 
dant; removal of sulfur dioxide from smelter waste 
gases; abscission of citnis fruit in harv'esting; cultured 
dairy products. 

citric acid cycle. Sec TCA cycle. 

citrinin CnHuOt. An antibiotic yellow pigment pro- 
duced by Pcnicillium citrinin Thom and Aspergillus 


niveus; m.p. 170-171 °C (decomposes). Yellow crys- 
tals; insoluble in water; soluble in alcohol, dioxane, 
dilute alkali solutions. 

“Citroflex.”^” Trademark for a series of organic ci- 
trates. 

“Citronel ‘B’ and ‘C’.”'®* Trademark for lemon oil sub- 
stitutes for technical use. 

citronellal C9H17CHO. 3,7-Dimethyloct-6(or 7)-enal. 

Has both d- and /-isomers. The rZ-isomer is described. 
Properties: Colorless liquid; intense lemon-like odor; 
sp. gr. 0.847-0.850; optical rotation +8° to +11°; b.p. 
205°C; refractive index (n 20/D) 1.4566. Slightly 
soluble in water; soluble in alcohol and ether. Com- 
bustible; nontoxic. 

Derivation: From lemon grass, citronella oil and other 
oils. 

Containers: Bottles; drums. 

Uses: Soap perfumery; manufacture of hydroxycitro- 
nellal; flavoring. 

citronellal hydrate. See hydroxycitronellal. 
citronella oil. 

Properties: Light yellowish essential oil, with rather 
pungent, citrus-like odor. Soluble in 80% alcohol. 
Sp. gr. 0.887-0.906; refractive index 1.468-1.483; so- 
lutions are levorotatory. Combustible. 

Derivation: Steam-distilled from the grass of Cymbo- 
pogon nardus. 

Constituents: Geraniol 60%, citronellol 15%, cam- 
phene and dipentene 15%; also linalool and borneol. 
Grades: Ceylon; Java; Taiwan. 

Containers: Tins; glass bottles; drums. 

Hazard: Moderately toxic. 

Uses: Medicine; insect repellent; perfumes for soaps 
and disinfectants; manufacture of citronellal, gera- 
niol; dehaturant for alcohol; pesticide, but may not 
be used on food crops. 

citronellol (3,7-dimethyl-6(or 7)-octen-I-ol) 
CH2:C(CH3)(CH2)3CH(CH3)CH2CH20H, the 7-oc- 
tene form, which predominates. See also rhodinol. 
Properties: Colorless liquid, having a somewhat rosy 
odor; sp. gr. 0.849-0.859; refractive index 1.456- 
1.458; optical rotation -I°30' to +5°; b.p. 244°C 
(760 mm). Soluble in two or more volumes of 70% 
alcohol; soluble in most oils. Combustible; low tox- 
icity. 

Occurrence: Citronella, geranium, rose, savin and 
other essential oils. 

Derivation: From the oils above, or by reduction of 
citronellal or geraniol. 

Containers: Bottles; drums. 

Use: Perfumery' (floral odors, mainly rose types); 
flavoring. 

citroncllyl acetate C10H19OOCCH3. 

Properties: Colorless liquid. Odor somewhat like that 
of bergamot oil. Sp. gr. 0.884-0.891: b.p. 1 1 9-1 2 1 °C 
(15 mm); optical rotation usually slightly dextro, 
up to +1°; refractive index 1.450-1.452. Soluble in 
9 volumes of 70% alcohol. Combustible; low toxicity. 
Derivation: Action of acetic anhvdride upon citronel- 
lol. 

Uses: Perfumery; flavoring. 

citroncllyl acetic ether. Incorrect name for citroncllyl 
acetate. 

citroncllyl formate CioHiiOOCH. 

Properties: Colorless liquid; floral odor. Sp. gr. 0.890- 
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0.903 (25/25°C); refractive index 1.4430-1.4490 
(20°C). One volume dissolves in 3 volumes 80% al- 
cohol; soluble in most oils. Combustible; low toxicity. 
Grade; F.C.C. 

Use: Flavoring. 

citron yellow. See zinc yellow, 
citrovorum factor. See folinic acid. 

citrulline NH2CONH(CH2)3CHNH2COOH. An argi- 
nine derivative; an amino acid found in watermelon 
juice in the L(+) form. 

Properties: Crystals from methanol-water mixture; 
m.p. 222° C; soluble in water; insoluble in methanol 
and ethanol. 

Use: Biochemical research. 

citrus peel oils. Edible oils expressed from the peel or 
rind of grapefruit, lemon, lime, orange, and tangerine. 
Properties: Color, odor, and taste characteristic of 
source. Sp. gr. 0.84-0.89; refractive index 1.473- 
1.478; optically active; unsaponifiable. Soluble in al- 
cohol, vegetable oils, mineral oil; orange and lemon 
are soluble in glacial acetic acid. Combustible. Non- 
toxic. 

Constituents; Limonene, citral, and terpenes in vary- 
ing percentages. 

Containers: Cans, drums. 

Uses: Flavoring agents in desserts, soft drinks, ice 
cream; odorants in perfumery and cosmetics; furni- 
ture polish (lemon oil). 

Note: Terpene-free grades are available at much 
higher concentrations (from 15-30 times) than origi- 
nal oil. These grades have much lower optical rota- 
tion and less tendency to spoil on storage, since ter- 
penes tend to oxidize to undesirable components 
such as carvone and p-cymene. See terpeneless oil. 

citrus seed oils. Edible oils expressed from seeds of 
grapefruit, orange, lemon, lime, and tangerine re- 
claimed from cannery processing. 

Properties; Nondrying; odor, color, and taste charac- 
teristic of source; bitter baste removed by alkali 
^®™’9S-.Sp. gr. 0.91-0.92; saponification value 190- 
195; iodine no. 100-110; optically inactive; combus- 
tible. Nontoxic. May be bleached, deodorized or 
hydrogenated. 

Constituents: Chiefly palmitic, oleic, and linoleic 
acids. 

Containers: Cans, drums, tank cars. 

Uses; Flavoring; food products; cosmetics; odorants 
in special soaps. 

civet (zibeth). 

Derivation: Unctuous secretion from the civet cat. An 
artificial type is also available. 

Habitat. Malacca Islands; Ethiopia; East Indies. 
Properties: Yellow to brown. Semi-solid. Strong un- 
pleasant odor. Soluble in hot alcohol and ether in- 
soluble in water. 

Containers; Bottles. 

Use. Perfumery (fixative); cosmetics, to provide ani- 
mal note which has become popular. 

civcttal. See I,2,3,4-tetrahydro-6-methylquinoline. 

Cl Symbol for chlorine; the molecular formula is CL. 

“Cladkote.”''! Trademark for a modified polyester 
composite of resins and siliceous reinforcing mate- 
rial which cures to a tough, chemical-resistant top- 
ping; suggested for use in food plants under acid 
conditions. 

cladding. The process in which tw’o metals are bonded 
by being rolled together at suitable pressure and 
temperature. Controlled explosion is also used. At 


the interface each metal diffuses sufficiently into the 
other to form an alloy. Cladding is generally from 5 
to 20% of total thickness, but may be heavier, de- 
pending on the properties desired. The base metal is 
usually carbon or low-alloy steel clad with stainless 
steel, nickel, or other protective metal. Nonferrous 
metals are also clad; copper clad with cupronickel is 
used for coinage. 

“Clalite.”'^’ Trademark for a buffered sodium hydro- 
sulfite used to improve whiteness of coating clay in 
paper industry. 

Clapeyron equation. The equation dp/dT = AH/TAV, 
derived from thermodynamics. It states that the 
change of vapor pressure of a liquid (expressed in 
ergs) with absolute temperature (°K) equals the heat 
of vaporization (in calories) per gram divided by the 
product of the absolute temperature and the increase 
in volume (V, in cubic centimeters when a specified 
quantity (a gram) of the liquid changes to vapor. 
Other consistent units may be used. The approxi- 
mate Clapeyron equation d In p/dT = AH/RT^ ex- 
presses the same relation in a less exact form because 
in its derivation, it is assumed that AV is equal to the 
volume of vapor. This assumption (that the volume 
of liquid is negligibly small) is usually true within 
a few percent under ordinary conditions of tem- 
perature and pressure. 

“Clarase.”2i2 Trademark for a fungal alpha-amylase 
with strong liquefying and dextrinogenic activity to- 
gether with considerable saccharogenic action. 

Uses; Fruit juices and pectin; chocolate syrup; brewing. 

“Claricol.”25'< Trademark for a crystal inhibitor and 
winterizing aid for edible and non-edible oils. 

“CJaroIite.”'*’' Trademark for a series of active clays 
used for bleaching of oils and removal of color bodies. 

clary sage oil. See sage oil, clary. 

classification. In chemical engineering parlance, the 
mechanical process of separating subdivided solids 
(crushed stone, cement, mineral aggregate, and the 
like) into two (or more) “classes,” each containing a 
specific size range. The latter may vary from an inch 
or more in diameter to powders of considerable 
fineness. Customary classifying equipment includes 
so-called grizzlies, perforated metal and vibrating 
screens, sifters, sieves, and similar devices. A mag- 
netic separator is often used in conjunction with the 
screen to remove tramp metal. A similar method is 
used in the food industry for size grading of certain 
fruits and vegetables, e.g., peas, berries, etc. 

clathrate compound. An inclusion complex in which 
molecules of one substance are completely enclosed 
within the other, as argon within hydroquinone crys- 
tals. Urea adducts are inclusion complexes of the 
channel or canal type. In these, the complexing urea 
crystals wrap around the molecule of the other sub- 
stance, usually a straight-chain unbranched aliphatic 
hydrocarbon. Similar complexes are formed with 
thiourea. See also inclusion complex. 

Claude system. A process for the production of liquid 
air in which the compressed gas is made to perform 
work in an expansion engine and thus cool itself. 

clay. A hydrated aluminum silicate. Generalized for- 
mula Al203Si02 • .YH2O. Component of soils in vary- 
ing percentages. 

Properties: Fine, irregularly shaped crystals ranging 
from 150 microns to less than 1 micron (colloidal); 
color, reddish-brown to pale buff, depending on iron 
oxide content; sp. gr. about 2.50; insoluble in water 
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and organic solvents; odorless; absorbs water to 
form a plastic, moldable mass and in some cases 
forms a thixotropic gel (bentonite); refractory mate- 
rial; strong ion-exchange capability, important in 
soil chemistry and construction engineering. Non- 
toxic. 

Derivation: Weathering of rocks. 

Occurrence: Southeastern U.S.; Wyoming, Texas, 
Canada; England; France; U.S.S.R. 

Types: Kaolinite, montmorillonite, attapulgite, illite, 
bentonite, halloysite. 

Grades: Natural; refined; air-floated. 

Containers: Multi-wall paper bags; tank cars. 

Hazard: Dusts may be irritant to nose and throat; 
suspensions of dust are a fire hazard. 

Uses: Ceramic products; refractories; colloidal sus- 
pensions; oil-well drilling fluids; filler for rubber and 
plastic products; films; paper coating; decolorizing 
oils; temporary molds; filtration; carrier in insectici- 
dal sprays; catalyst support. 

See also fullers earth, bentonite, ceramic, refractory, 
kaolin, slip clay; polyorganosilicate graft polymer. 

cleaning agents, chemical. See detergent; solvent; tri- 
chloroethylene; abrasive. 

“Clearate.”'*® Trademark for a high grade soya leci- 
thin. Used in foods, inks, cosmetics and paints. 

cleave. (1) Of a crystal, to break or separate along def- 
inite planes defined by the crystal structure; it may 
cleave in one direction, as in mica, or in several. 

(2) Of an alkene molecule, to divide into two com- 
pounds (aldehydes or ketones) at the double bond; 
this is usually done by ozone, followed by hydrolysis 
in the presence of powdered zinc. 

Cleland’s reagent. See dithiothreitol. 

Cleveland Open Cup. See COC. 

Cleve’s acid. See l-naphthylamine-6-sulfonic acid; or 
l-naphthylamine-7-sulfonic acid; known also as 
Cleve’s 1,6 acid and Cleve’s 1,7 acid, respectively. 

cliffstone Paris white. A special grade of whiting (q.v.) 
made from a hard grade of English chalk. 

“Climelt.”^® Trademark for arc-cast molybdenum and 
tungsten metals and their respective alloys. 

clinical chemistry. A subdivision of chemistry that 
deals with the behavior and composition of all types 
of body fluids, including the blood, urine, perspira- 
tion, glandular secretions, etc. It involves analysis 
and testing of these for content of numerous meta- 
bolic constituents as well as foreign materials; thus 
it also includes toxicological factors. 

clinoptilolite. A natural inorganic zeolite (q.v.) used 
as a selective ion-exchange medium for removal of 
ammonia from plant waste water. 

“Clopane Hydrochloride.” Trademark for cyclo- 
pentamine hydrochloride. 

“Clorafin.”^*''’ Trademark for a series of chlorinated 
nonflammable paraffins. Used as plasticizers and lu- 
bricant additives. 

“Cloran.”505 Trademark for a reactive difunctional 
chlorinated carbo.xylic acid anhydride. 

Uses: Reactive intermediate to produce flame retard- 
ant polymers. 

chlorphene (US AN). See ortho-bcnzvl-para-chloro- 
phcnol. 


'‘Clor-Tabs.”-°-' Trademark for 70% available chlo- 
rine in tablet form. 

Cloud point. In petroleum technology, the tempera- 
ture at which a waxy solid material appears as a 
diesel fuel is cooled. This material is harmful to en- 
gine performance. 

clove oil (caryophyllus oil). 

Properties: Pale-yellow liquid; darkens and thickens 
with age and exposure; strong aromatic odor; pun- 
gent and spicy taste. Soluble in ether and chloroform; 
soluble in 1 to 2 vols. and more of 70% alcohol; fresh, 
so-called extra-light oils in 2.5 to 3 vols. of 60% al- 
cohol. Sp. gr. 1.038-1.060; b.p. 250-260°C; refrac- 
tive index 1.5270-1.5350; optical rotation to -1° 10'. 
Nontoxic. 

Derivation: Distilled from cloves, the unexpanded 
flowers of Eugenia aromatica (Eugenia caryophyl- 
lata). 

Method of purification: Rectification. 

Grades: Technical; U.S.P.; F.C.C. 

Containers: Drums. 

Uses: Medicine (local); flavoring; dentistry; perfum- 
ery; confectionery; soaps. 

Cm Symbol for curium. 

Trademark for a flame-retardent composi- 
tion based on ammonium sulfamate and modified to 
prevent afterglow and to improve penetration. 
Properties: Fine, white granules: soluble in water; 
insoluble in dry cleaning solvents. 

Uses: Treatment of fabrics, paper, paper products, 
and other cellulosic materials. 

CMC. See carboxymethylcellulose. 

CM-cellulose. Abbreviation for carboxymethylcellu- 
lose, used especially by biochemists. 

CMHEC. Abbreviation for carboxymethyl hydroxy- 
ethyl cellulose. 

CMP. Abbreviation for cytidine monophosphate. See 
cytidylic acid. 

CMPP. Abbreviation for 2-(4-chloro-2-methylphe- 
noxy!) propionic acid. See mecoprop. 

CMRA. Abbreviation for Chemical Marketing Re- 
search Association (q.v.). 

CMU. Abbreviation for chlorophenyldimethylurea. 
See monuron. 

CNS. Abbreviation for central nervous system (as 
applied to the action of certain drugs). 

Co Symbol for cobalt. 

tioacervation. An important equilibrium state of col- 
loidal or macromolccular systems. It may be defined 
as the partial miscibility of two or more optically 
isotropic liquids, at least one of which is in the col- 
loidal state. For example, gum arabic shows the 
phenomenon of coacervation when mixed with gela- 
tin. 

Coagulant. A substance that induces coagulation (q.v.). 
Coagulants are used in precipitating solids or semi- 
solids from solution, as casein from milk, rubber 
particles from latex, or impurities from water. Com- 
pounds that dissociate into strongly charged ions 
arc normally used for this purpose. The blood con- 
tains the natural coagulant thrombin. 
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coal, gasification. See gasification. 

coal, hydrogenation. See hydrogenolysis; gasification. 

distillatioii^nf obtained by the destructive 

r.ss‘rmisr'"°“ ppp” " 

Hazard: Flammable, moderate fire risk, 
coal tar. 

naphthalene^Iikp*'’ H liquid (or semi-solid), 
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coal tar n-i^°^ *1^*^ bsht oil, coal tar naphtha, and 
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Red label. (Air) Flam- 

See also entries under naphtha. 
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coal-tar light oil. See coal-tar distillate and light oil. 

coal-tar naphtha. See coal-tar distillate and naphtha, 
solvent. 

coal-tar oil. See coal-tar distillate. 

coal-tar pitch. Dark brown to black amorphous resi- 
due left after coal tar is redistilled. It is composed 
almost entirely of polynuclear aromatic compounds 
and constitutes 48-^5% of the usual grades of coal 
tar. Different grades have different softening points: 
roofing pitch softens at 65°C, electrode pitch at 
110-115°C. Combustible. 

Hazard: Volatile components (anthracene, phenan- 
threne, acridine) are carcinogenic agents. Tolerance, 
0.2 mg per cubic meter in air. 

Uses: Binder for carbon electrodes; base for paints 
and coatings; impregnation of fiber pipe for electri- 
cal conduits and drainage; foundry core compounds; 
briquetting coal; tar-bonded refractory brick; paving 
and roofing; plasticizers for elastomers and poly- 
mers; extenders; saturants; impregnants; sealants. 

coating. A film or thin layer applied to a base mate- 
rial called a substrate. The coatings most commonly 
used in industry are metals, alloys, resin solutions, 
and solid/ liquid suspensions on various substrates 
(metals, plastics, wood, paper, leather, etc.). They 
may be applied by electrolysis, vapor deposition, 
vacuum, or mechanical means such as brushing, 
spraying, calendering, and roller coating. Products 
such as cables and power cord are coated by ex- 
trusion. 

A comparatively recent development in coatings 
technology involves the production in powder form 
of such thermosetting resins as acrylics, epoxies, 
and polyesters appropriately compounded; these are 
applied to auto bodies, machinery, and other indus- 
trial products by electrostatic spraying techniques. 
This process is claimed to minimize the pollution 
problems and waste encountered with solvent-based 
sprayed coatings. 

See also protective coating; film; paint; vacuum 
deposition. 

“Coat” Scries.-^*’ Trademark for a series of corrosion 
inhibitors that have the ability to attach themselves 
to the metal surface of oil production equipment. Se- 
lected polar organic salts, they are specially formu- 
lated to have the degree of oil solubility, water dis- 
persibility and wetting needed for corrosion protec- 
tion. 

cobalamin (vitamin Bi:). The antipernicious anemia 
vitamin. All vitamin Bi: compounds contain the co- 
balt atom in its trivalent state. There are at least three 
active forms: cyanocobalamin, hydroxocobalamin, 
nitrocobalamin (q.v.). Vitamin Bi: is a component 
of a coenzyme which takes part in the shift of car- 
boxyl groups within molecules. As such it has an in- 
fluence on nucleic acid synthesis, fat metabolism, 
conversion of carbohydrate to fat, and metabolism 
of glycine, serine, methionine and choline. 

Source: Food source: Liver, eggs, milk, meats, and 
fish. Commercial source: Produced by microbial ac- 
tion on various nutrients (spent antibiotic liquors, 
sugar beet molasses, whey, etc.). 

Uses: Medicine (blood and nerve treatment); nutri- 
tion; animal feed supplements. 

cobalt Co Metallic element of atomic number 27. 
group VIII of the Periodic Table. Atomic weight 


58.9332. Valences 2,3; no stable isotopes; there are 
several artificial radioactive isotopes, the most im- 
portant being Co-60. 

Properties: Steel-gray, shining, hard, ductile, some- 
what malleable metal; ferromagnetic, with permea- 
bility two-thirds that of iron; has exceptional mag- 
netic properties in alloys. Sp. gr. 8.9; m.p. 1943°C; 
b.p. 3100°C. Attacked by dilute hydrochloric and 
sulfuric acids; soluble in nitric acid. Corrodes read- 
ily in air. Hardness: cast, 124 Brinell; electrodepos- 
ited, 300 BrineU. An important trace element in soils 
and necessary for animal nutrition. Cobalt has un- 
usual coordinating properties, especially the tri- 
valent ion (coordination number 6). Noncombustible 
except as powder. Low toxicity. 

Occurrence: Principal ores are smaltite, cobaltite, 
chloanthite, linnaeite. (Canada; Congo; Rhodesia; 
North Africa). 

Derivation: From ore concentrates by roasting fol- 
lowed (a) by thermal reduction by aluminum, or (b) 
by electrolytic reduction of solutions of metal; (c) by 
leaching, with either ammonia or acid in an auto- 
clave under elevated temperatures and pressures and 
subsequent reduction by hydrogen. 

Forms available: Rondels (1 in. X % in.); shot; anodes; 
150 and finer mesh powder, to 99.6% purity; ductile 
strips (95% cobalt, 5% iron) and high purity strips, 
99.9% pure; single crystals. 

Containers: 500-lb kegs; drums. 

Hazard: Dust is flammable and toxic by inhalation. 
Tolerance, 0.1 milligram per cubic meter of air. 

Uses: Chemical (cobalt salts, oxidizing agent); elec- 
troplating; ceramics; lamp filaments; catalyst (sulfur 
removal from petroleum, Oxo process, organic syn- 
thesis); trace element in fertilizers; glass; drier in 
printing inks, paints and varnishes; colors; cermets. 
Principal use in alloys, especially cobalt steels for 
permanent and soft magnets and cobalt-chromium 
high-speed tool steels; cemented carbides; jet en- 
gines; coordination and complexing agent (see 
cobaltammine). 

cobalt 57. Radioactive cobalt of mass number 57. 

Properties: Half-life 267 days; radiation, gamma and 
K x-ray. 

Derivation: Bombardment of a nickel target with 
protons. 

Forms available: Cobaltous chloride in hydrochloric 
acid solution; cyanocobalamin cobalt-57 solution 
(U.S.P.). 

Hazard: Radioactive poison. 

Use: Medicine (diagnostic aid). 

Shipping regulations: (Rail, Air) Consult regulatons. 

cobalt 58. Radioactive cobalt of mass number 58. 

Properties: Half-life 72 days; radiation: positron, 
gamma, K x-ray. 

Derivation: Bombardment of nickel 58 with neutrons. 

Forms available: Cobaltous chloride in hydrochloric 
acid solution. 

Hazard: Radioactive poison. 

Use: Biological and medical research. 

Shipping regulations: (Rail, Air) Consult regulations. 

cobalt 60. Radioactive cobalt of mass number 60. 
One of the most common radioisotopes. 

Properties: Half-life 5.3 years; radiation, beta and 
gamma. Radiocobalt is available in larger quantities 
and is cheaper than radium. 

Derivation: Pile irradiation of cobalt oxide. Co;0!. 
or of cobalt metal. 
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™etal pellets or wire needles- 
cobaltous chloride in hydroS^hloric acid sXtion’ 
ru * ^obaitic oxides; labeled compounds such as 

cyanocobalamin (U.S.P.). 

Hazard: Radioactive poison. 

uses; Radiation therapy (cancer); radiogranhic test 

'-'iS S' 

mpifmVdi rf' we®ad!d75uTlhy 

oil consumption in intempf 

wool dyeing*^etc ^ combustion engines, 

cobalt acetate. See cobaltous acetate. 


C4H5CH(C2H3)C00H. 

Usds^'paint 'P- «'■• (25°C). 

uses, h-aint drier; whitener; catalyst. 

25-60% gold. ^ Compositions range from 

'**hydrofwe^*‘^' hydroxide and coballous 

SydSi ‘P*”*'* "I '»“■ 


tti-ciate. 

ammme, pentammine etc Li 7^® *'ex- 

number of ammoJik’ emnn/ the 

Prepared by adding excess 
pit, exposing to air so thar ^ cobaltous 

boding to oxidize the cobalt. absorbed and 

erties of cdbd°.“DtffdrenT tToes °''‘^‘"ary prop- 
acid radicals are known' The amm^ various 
mines may be renlaceH J i m the am- 

other nitrogen comnoundT” molecule, by 

or ethylene diaminef by water'^hv*' ^^^'''O’^y’amine 
droxyl, chloride, nitrate^ Zr ’r, as hy- 

(NO,). See e.o,d“„'.,'£ ao'i.'pL'S'"’' “ 

ante""”"'™ ■»"■•••■ See eob.l.,„, 

See cob.i,oa,„„„„ 
eobalt black. See cobaltic oxide, 
cobalt bloom. See erythrite 2 

';ffi,‘'“™™rd.ab,.e,„b„..,„.„.,„^„„„ 


S'-fM * ™‘“i«lTewS"thu”''V"^ 

Greenich c cobalt phdspfteVfcl «'«na! 


''SSStw‘te‘°"^‘'= Co[CH3COCHC(CH,)0]3. 

r^iT241°C ‘^'^^‘als- sp. gr 1.43; 

JySiTe .X'^de!""’"”” 

Use. Vapor plating of cobalt, 
cobaltic boride CoB. 

trie acid. ^®‘=°"’POses in water; soluble in ni- 

Use: Ceramics. 

cobaltic fluoride. See cobalt trifluoride. 

Co(OH)J*^dMu'anv*^^°*’^-i cobalt hydrate) 

Properties^ oirk hrnf."' C 03 O, • SH^O. 

centrated acirto- 1 ’'^°')'" P^^der; soluble in cold con- 
gr 4 46 I ocp/’ *'’^°^able in water and alcohol, Sp, 
si./i.'to. Loses water at 100°C. 

tion" o'7a coha 1 !-'°" sodium hydroxide to a solu- 
pension of salt; action of chlorine on a sus- 
hypochlorite nn^ pydroxide; action of sodium 

UsefS;ahsahr'“'’^''°"'^“'‘- 

*'”sometiSes'*fn °^'de; cobalt black) CojOj. 

Proper « ‘^°balt peroxide. 

concentratpH fSray or black powder. Soluble in 

^60 m n ‘"h ^ater. Sp. gr. 4.81- 

n ■ • ’ P'-P-’ decomposes at 895°C. ® 

perafufrwifh excess of aS^' compounds at low tem- 

ses. Pigment; coloring enamels; glazing pottery. 

cobalt iodide. See cobaltous iodide. 


.^altite (cobalt glance) CoAsS. Silver-white to gray 
lie luster. Contains 35.5% cobalt. Sp. 
s hardnp5c S ^ 


metallic luster. Con; 

finr,. ’/Z\ “ “^^Lcnai yieldiniT th:*. 7“^' '^yoaitous Mohs hardnes*? S S 

Sni h shadef HatZ^-T ^-^a; Congo;' Sweden, 

oxide. be made by inco5oradn7^-‘^- Use S '^^en inhaled 

trades: Technirai r n x "g zme "’Pe’rtant cobalt ore; ceramics. 

b-noleate. See cobaltous linoleate. 


Grades- Tp u • ““-“"Porating zinc 

'Jidoes. lechnical fcallpH „ 

grease p^ms? cosmetics (eyeshadows 


green ^ molybdenum catalyst (a gray- 
forming and'des“urftlLrion.°''""’ ‘^‘^bnology, in re- 

cobalt monoxide. See cobaltous oxide. 

bait naphthenate. See cobaltous naphthenate. 

**cobaU*i?*^"°®*®' f?ccp •’iue paste containing 12% 

• Used as a drying additive for printing inks. 

cobalt nitrate. See cobaltous nitrate. 

(C5H3)3Co. A 

*^“‘‘P'® crystals; m.p. 172-173°C; soluble 
highly reactive compound which is 
ily oxidized by air, water and dilute acids. 
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Containers: Supplied in aromatic solvents in bottles 
and steel drums. 

Uses: Polymerization inhibitor of olefins up to 200°C; 
Diels-Alder reaction; catalyst; paint drier; oxygen 
stripping agent. 

cobalto-cobaltic oxide (tricobalt tetraoxide) C 03 O 4 . 
Properties: Steel-gray to black in anhydrous form. 
Insoluble in water, hydrochloric acid and nitric acid; 
soluble in sulfuric acid and fused sodium hydroxide; 
hygroscopic. Sp. gr. 6.07; changes to cobaltous oxide 
at 900-950°C. 

Derivation: By heating strongly other cobalt oxides 
in air. Thus, the commercial oxides contain a sub- 
stantial quantity of C 03 O 4 . 

Uses: Ceramics; pigments; catalyst; preparation of 
cobalt metal; electronic chemicals. 

cobalt octoate. See cobalt 2-ethylhexoate. See also 
soap ( 2 ). 

cobalt oleate. See cobaltous oleate. 

cobaltous acetate (cobalt acetate) Co(C 2 H 302)2 • 4 H 2 O. 
Properties: Reddish-violet, deliquescent crystals. Sol- 
uble in water, acids, and alcohol; sp. gr. 1.7043; 

m. p., loses H 2 O at 140°C. 

Derivation: Action of acetic acid on cobalt carbonate 
with subsequent crystallization. 

Grades: Technical; pure crystalline; C.P. 

Hazard: May not be used in food products (FDA). 
Uses: Sympathetic inks; paint and varnish driers; cat- 
alyst; anodizing; mineral supplement in feed addi- 
tives; foam stabilizer. 

cobaltous aluminate. See cobalt blue. 

cobaltous ammonium sulfate (cobalt ammonium sulfate) 
C 0 SO 4 • (NH4)2S04 • 6 H 2 O. 

Properties: Ruby-red crystals; soluble in water; insol- 
uble in alcohol; sp. gr. 1.902. 

Derivation; Crystallization of cobaltous sulfate with 
ammonium sulfate. 

Uses: Ceramics; cobalt plating; catalyst. 

cobaltous arsenate (cobalt arsenate) Co3(As04)2 • 8 H 2 O. 
Properties; Violet-red powder. Soluble in acids; insol- 
uble in water. Sp. gr. 3.178 (15°C). 

Derivation: Interaction of solutions of sodium arse- 
nate and of a cobalt salt. 

Grades: Technical. 

Containers: Wooden kegs; boxes. 

Hazard: Highly toxic. 

Uses; Painting on glass and porcelain in light blue 
colors; coloring glass. 

Shipping regulations: (Rail) Arsenical compounds, 

n. o.s.. Poison label. (Air) Arsenates, Poison label. 

See also erythrite. 

cobaltous bromide (cobalt bromide) CoBr 2 • 6 H 2 O. 
Properties: Red violet crj-stals. Soluble in water, al- 
cohol, and ether. Anhydrous crs’stals arc red. Sp. 
gr. 2.46; m.p. 47-48°C; loses 6 H 2 b at 130°C. 
Derivation: By the action of bromine on cobalt, or of 
hydrobromic acid on cobaltous hydro.xidc or car- 
bonate, followed by crystallization. 

Grades: Technical; C.P. 

Containers; Glass bottles. 

Uses; In hygrometers; catalyst. 

cobaltous carbonate C0CO3. 

Properties: Red crystals; insoluble in water and am- 
monia; soluble in acids. Sp. gr. 4.13; m.p.. decom- 


poses. The cobalt carbonate of commerce is usually 
the basic salt (see following entiy). 

Derivation: By heating cobaltous sulfate with a solu- 
tion of sodium bicarbonate. 

Uses: Ceramics; trace element added to soils and ani- 
mal feed; temperature indicator; catalyst. 

cobaltous carbonate, basic 2 C 0 CO 3 • 3Co(OH); • H:0. 
The cobalt carbonate of commerce. 

Properties; Red violet crystals; soluble in acids; insol- 
uble in cold water; decomposes in hot water. M.p., 
decomposes. 

Derivation; By adding sodium carbonate to a solution 
of cobaltous acetate, followed by filtration and 
drying. 

Uses; Manufacturing cobaltous oxide; cobalt pig- 
ments; cobalt salts; intermediate. 

cobaltous chloride (cobalt chloride) (a) CoCh; (b) 
CoCl2-6H20. 

Properties: (a) blue, (b) ruby-red crystals. Soluble in 
water and alcohol; also soluble in acetone. Sp. gr. 
(a) 3.348, (b) 1.924; m.p. (a) sublimes, (b) 86.75°C. 
Derivation; By the action of hydrochloric acid on co- 
balt, its oxide, hydroxide or carbonate. Concentra- 
tion gives (b) and dehydration (a). 

Hazard: May not be used in food products (FDA). 
Uses: Absorbent for ammonia; gas-masks; electro- 
plating; sympathetic inks; hygrometers; in soils and 
animal feeds; vitamin B 12 ; flux for magnesium refin- 
ing; solid lubricant; dye mordant; catalyst; barom- 
eters; laboratory reagent; foam stabilizer. 

cobaltous chromate (basic cobalt chromate; cobalt 
chromate). CoCr 04 . 

Properties; Brown or yellowish-brown powder. Vari- 
able composition. (Pure cobaltous chromate is 
CoCr04; gray-black crystals.) Soluble in mineral 
acids, in solution of chromium trioxide; insoluble in 
water. 

Hazard: May be toxic by inhalation. 

Use: Ceramics (tinting). 

cobaltous citrate Co 3 (C(,H 507 ); • 2H:0. 

Properties: Rose-red amorphous powder; m.p. I50°C 
(- 2 H 2 O). Slightly soluble in water; soluble in dilute 
acids. 

Uses: Vitamin preparations; therapeutic agents. 

cobaltous cyanide (a) Co(CN )2 ■ 2 H 2 O, (b) Co(CN);. 
Properties: (a) buff crystals, (b) blue-violet powder; 
sp. gr. (b) 1.872; m.p. (b) 280°C. Insoluble in water; 
soluble in potassium cyanide, hydrochloric acid, am- 
monium hydroxide. 

Hazard: Highly toxic. 

Shipping regulations: (Rail) Cyanides, drx’. Poison 
label. (Air) Poison label. 

cobaltous ferrite CoOFe;03, A constituent of mag- 
netically soft ferrites, which have high permeability, 
low coercive force, low magnetic saturation, and 
high resistivity. See also ferrite. 

cobaltous fluoride (cobalt difluoride) CoF;. 

Properties: Rose-red crystals or powder, sp. gr. 4.46; 
m.p. ca 1200°C; b.p. I400°C. Soluble in cold water, 
hydrofluoric acid. Decomposes in hot water. Am- 
mine comple.xcs can be prepared from the hydrate. 
Hazard: Toxic and irritant. Tolerance (as F). 2.5 mg 
per cubic meter of air. 

cobaltous formate Co(CHO;); • 2H;0. 

Properties; Red crystals; sp. gr. 2.129 (22°C) m.p. 
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I40°C (- 2 H 2 O); decomposes 175°C. Soluble in cold 
water. 

cobaltous hydroxide (cobalt hydroxide; cobalt hydrate) 
Co(OH) 2 . 

Properties: Rose-red powder. Soluble in acids and 
ammonium salt solutions; insoluble in water and al- 
kalies. Sp. gr. 3.597. 

Derivation: Addition of sodium hydroxide to a solu- 
tion of cobaltous salt. 

Use: Cobalt salts; in preparation of paint and varnish 
driers; catalyst. 

cobaltous iodide (cobalt iodide) C 0 I 2 • 6 H 2 O. 

Properties: Brownish-red crystals; loses iodine on ex- 
posure to air; sp. gr. 2.90; loses 6 HjO at 27°C. Sol- 
uble in water and alcohol. Anhydrous cobaltous io- 
dide, C 0 I 2 , is in form of black crystals, sp. gr. 5.68; 
or in a yellow beta-modification which gives a color- 
less aqueous solution. 

Derivation: Heating cobalt powder with hydrogen 
iodide. Anhydrous cobaltous iodide is prepared by 
heating cobalt in iodine vapor. 

Hazard: Moderately toxic. 

Use: In hygrometers; determination of water in or- 
ganic solvents. 

cobaltous linoleate (cobalt linoleate) Co(Ci 8 H 3 i 02 ) 2 . 
Properties; Brown, amorphous powder. Soluble in al- 
cohol, ether and acids; insoluble in water. Combus- 
tible. 

Derivation; By boiling a cobalt salt and sodium lino- 
leate. 

Use; Paint and varnish drier, especially enamels and 
white paints. 

See also soap (2). 

cobaltous naphthenate. 

Properties: Brown, amorphous powder or bluish-red 
solid. Insoluble in water. Soluble in alcohol, ether, 
oils. Composition indefinite. Combustible. 

Derivation: By treating cobaltous hydroxide or cobal- 
tous acetate with naphthenic acid. 

Uses: Paint and varnish drier; bonding rubber to steel 
and other metals. 

cobaltous nitrate (cobalt nitrate) Co(N 03)2 • 6 H 2 O. 
Properties: Red crystals; deliquescent in moist air. 
Soluble in most organic solvents. Sp. gr. 1.88 (25°CV, 
m.p. 56°C. 

Derivation: Action of nitric acid on metallic cobalt, 
cobalt oxide, hydroxide, or carbonate, with subse- 
quent crystallization. 

Uses: Sympathetic inks; cobalt pigments; catalysts; 
additive to soils and animal feeds; vitamin prepara- 
tions; hair dyes; porcelain decoration. 

Hazard: Moderately toxic; oxidizing agent; dangerous 
fire risk in contact with organic materials. 

Shipping regulations: Nitrates, n.o.s. (Rail) Yellow 
label. (Air) Oxidizer label. 

cobaltous oleate (cobalt oleate) Co(Ci 8 Hj 302 ) 2 . 
Properties; Brown, amorphous powder. Soluble in al- 
cohol and ether; insoluble in water. M.p. 235'’C. 
Combustible. 

Derivation; By heating cobaltous chloride and sodium 
oleate, followed by filtration and drying. 

Use; Paint and varnish driers. 

See also soaps (2). 

cobaltous oxalate CoC’Oj. 

Properties: Reddish-white crystals; sp. gr. 3 . 021 ; in- 
soluble in water; soluble in conc-ammonia. 

Hazard: Toxic by ingestion. 

Uses: Temperature indicator; catalysts (hydrated 
form). 


cobaltous oxide (cobalt oxide; cobalt monoxide) CoO. 

Properties: Grayish powder under most conditions; 
can form green-brown crystals. Soluble in acids and 
alkali hydroxides; insoluble in water and ammonium 
hydroxide. Sp. gr. 6.45; m.p. 1935°C. Low toxicity. 

Derivation: Calcination of cobalt carbonate or its ox- 
ides at high temperature in a neutral or slightly re- 
ducing atmosphere. 

Grades: Technical; ceramic. 

Uses; Pigment in paints and ceramics; preparation of 
cobalt salts; catalyst; porcelain enamels; coloring 
glass; feed additive. 


cobaltous perchlorate CofClO^)!. 

Properties; Red needles; sp. gr. 3.327; soluble in wa- 
ter, alcohol, acetone. 

Hazard: Fire and explosion risk in contact with or- 
ganic materials. Strong oxidizing agent. Moderately 
toxic. 

Use; Chemical reagent. . 

Shipping regulations; Perchlorates, n.o.s., (Rail) Yel- 
low label. (Air) Oxidizer label. 


cobaltous phosphate (cobalt phosphate) 

C 03 (P 04)2 • 8 H 2 O. 

Properties: Reddish powder; sp. gr. 2.769 (25° C); 
loses 8 H 2 O at 200° C; slightly soluble in cold water; 
soluble in mineral acids; insoluble in alcohol. Low 
toxicity. 

Derivation: Interaction of solutions of cobalt salts 
and sodium phosphate. 

Uses: Cobalt pigments; coloring glass; painting por- 
celain; animal feed supplement. 


cobaltous resinate (cobalt resinate); principally cobalt 
abietate. See abietic acid. 

Properties; Brown-red powder; insoluble in water; 
soluble in oils. 

Derivation; See soap (2). The precipitated grade is 
higher in cobalt, more expensive, and more effec- 
tive. 

Grade: Fused; precipitated. 

Use; Varnish drier. 

Hazard: Spontaneously flammable in air; reacts 
strongly with oxidizing materials. 

Shipping regulations: (precipitated) (Rail) Yellow 
label. (Air) Flammable Solid label. Not acceptable on 
passenger planes. 


cobaltous silicofluoride CoSiF 6 • 6 H 2 O. 

Properties; Pale red crystals; sp. gr. 2.087; soluble in 
water. 

Hazard: Toxic; irritant to tissue. 

Use: Ceramics. 


cobaltous succinate Co(C4H404) • 4 H 2 O. 

Properties; Violet crystals; slightly soluble in cold 
water; soluble in alkalies; insoluble in alcohol. 

Use; Vitamin preparations; therapeutic agents. 

cobaltous sulfate (cobalt sulfate) (a) C0SO4; (b) C0SO4 • 
7H2O. 

Properties; Red powder; soluble in water and metha- 
nol. Sp. gr. (a) 3.472; (b) 1.948; m.p. (a) 735° C; (b) 
loses 7 H 2 O at 420°C. 

Derivation: Action of sulfuric acid on cobaltous oxide. 

Hazard; May not be used in food products (FDA). 

Uses; Ceramics; pigments; glazes; in plating baths for 
cobalt; additive to soils and animal feeds; catalyst; 
foam stabilizer. 

cobaltous tungstate (cobalt tungstate; cobalt vvolfra- 
mate) C0WO4. 

Properties; Reddish-orange powder; insoluble in wa- 
ter; soluble in hot concentrated acids; sp. gr. 8.42. 
Low toxicity. 
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Derivation: By adding a sodium tungstate solution to 
a solution of a cobalt salt. 

Use: Pigment; drier for enamels, inks, paints; elec- 
tronic devices; antiknock agents. 

cobalt oxide. See cobaltic oxide, cobaltous oxide, co- 
balto-cobaltic oxide. The commercial cobalt oxides 
are not usually definite chemical compounds but are 
mixtures of two or more cobalt oxides. 

cobalt phosphate. See cobaltous phosphate. 

cobalt potassium cyanide K 3 Co(CN) 6 . 

Properties: Yellow crystals; sp. gr. 1.878 (25°C); 
m.p., decomposes; soluble in water; slightly soluble 
in alcohol. 

Grades: Pure; electronic. 

Hazard: Highly toxia 

Uses: Electronic research. 

Shipping regulations: (Rail, Air) Cyanides, dry. 
Poison label. 

cobalt potassium nitrite (cobalt yellow; potassium co- 
iWiVivavraA?,' jHwnVwlr isAV 
tate III) K3 Co(N02)6. 

Properties: Yellow, microcrystalline powder. Slightly 
soluble in water; insoluble in alcohol; m.p., decom- 
poses at 200° C. 

Derivation: By adding potassium nitrate and acetic 
acid to a solution of a cobalt salt. 

Uses: Medicine; yellow pigment; painting on glass or 
porcelain. 

cobalt resinate. See cobaltous resinate. 

cobalt selenite CoSe 203 • 2 H 2 O. A blue-red powder; 
insoluble in water. 

cobalt silicide. A semiconductor reported to have as 
much as 15% efficiency in converting heat to electric- 
ity in the temperature range 20-800° C. 

cobalt soap. See cobaltous linoleate, cobaltous naph- 
thenate, cobaltous oleate, cobaltous resinate; cobalt 
tallate. 

cobalt sulfate. See cobaltous sulfate. 

cobalt tallate. Cobalt derivative of refined tall oil; of 
varying composition. Used as a drier in paints and 
varnishes. Combustible. See soap (2). 

cobalt tetracarbonyl (cobalt carbonyl; dicobalt octacar- 
bonyl) Co 2 (CO)s. 

Properties: Orange or dark brown crystals. White 
when pure. Sp. gr. 1.78; m.p. 51°C, decomposing 
above this temperature. Insoluble in water; soluble 
in organic solvents as alcohol, ether, and carbon di- 
sulfide. 

Derivation: Combination of finely divided cobalt with 
carbon monoxide under pressure. 

Hazard: Toxic by ingestion and inhalation. 

Uses: Anti-knock gasoline; catalyst in Oxo process; 
high-purity cobalt salts. 

cobalt titanate Co 2 Ti 04 . 

Properties: Greenish-black crystals; sp. gr. 5.07-5.12. 
Soluble in concentrated hydrochloric acid. 

cobalt trifluoride (cobaltic fluoride) C 0 F 3 . 

Properties: Light brown, free-flowing powder, sp. gr. 
3.88 (25° C); no odor, except HF odor developed in 
moist air; stable in sealed containers; reacts readily 
with moisture in the atmosphere to form a dark, al- 
most black powder; reacts with water to form a 
black, finely dirided precipitate (cobaltic hydro.xide). 


Insoluble in alcohol and benzene. As a fluorinating 
agent, yields one atom of fluorine and reverts to the 
difluoride. The spent cobalt difluoride may be re- 
generated with elemental fluorine. 

Hazard: Strong irritant to tissue. Tolerance (as F), 
2.5 mg per cubic meter of air. 

cobalt tungstate. See cobaltous tungstate, 
cobalt ultramarine. See cobalt blue, 
cobalt wolframate. See cobaltous tungstate, 
cobalt yellow. See cobalt potassium nitrite. 

“Cobanic.”'55 Trademark for an alloy composed of 
nickel 55.0% and cobalt 45.0%. 

Properties: M.p. 1500°C; sp. gr., 8.84; resistivity at 
20° C, 11.0 microhm cm; tensile strength at 20° C, 
85,000 Ib/sq. in. 

Uses: Electron tubes. 

“Cobenium.”'55 Trademark for a heat-treatable, high- 
cobalt alloy. Comprising cobalt, 40%; chromium, 
2(7%; nickef, 75%; mofybefenum, 7%; manganese, 
2%; beryllium, 0.04%; carbon, 0.15%; iron, balance. 
Properties: Corrosion-resistant; non-magnetic; resis- 
tant to set and fatigue; heat-treatable, high strength; 
high elasticity. 

Uses: Springs; corrosion-resistant products. 

“alpha Cobione.”'-^ Trademark for bydroxocobala- 
min, crystalline. 

“Coblac.”'23 Trademark for a series of carbon black- 
nitrocellulose dispersions, which make it possible to 
produce black lacquers without milling or grinding. 
Available in several types for pigmenting auto- 
motive lacquers, industrial lacquers, leather finishes, 
etc. 

“Cobon.”'^’ Trademark for 2-nitroso-l-naphthol used 
for the colorimetric determination of cobalt. 
Sensitivity: 0.005 ppm cobalt. 

COC. Abbreviation for Cleveland Open Cup, a stan- 
dard method of flash point determination. 

cocaine (methylbenzoylepgonine) C17H21NO4. An al- 
kaloid. 

Properties: Colorless to white crystals, or white erj's- 
talline powder. Soluble in alcohol, chloroform, and 
ether; slightly soluble in water (solution is alkaline 
to litmus). Tbe hydrochloric acid solution is levoro- 
tatory. M.p. 98°C. 

Derivation: By extraction of the leaves of Erylhroxy- 
lon coca with sodium carbonate solution, treatment 
of the latter with dilute acid and extraction with 
ether, evaporation of the solvent; re-solution of the 
alkaloid and subsequent crystallization. Also syn- 
thetically from the alkaloid ecgoninc. 

Method of purification: Recrystallization. 

Grades: Technical; N.F. 

Hazard: Highly toxic; a habit-forming drug. Use re- 
stricted to physicians. 

Use: Local anesthetic (medicine, dentistry), usually as 
the hydrochloride. 

cocarboxylase (TPP; thiamine pyrophosphate chloride) 
CuHhiCINjOtP’S • H:0. The coenzyme of the yeast 
enzyme carboxylase. It is the key substance in de- 
carboxylation, an energy-producing reaction in the 
body. 

Properties: Crystallizes from alcohol containing some 
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2,4,6-COLLIDINE 


“CO Fatty Alcohols.”'’®’ Trademark for a series of 
primary straight chain fatty alcohols. “TA-I6I8” is 
principally Ci6 and Cig; “Umbrex” is principally 
C6, Cg and Cio. 

Properties: Clear colorless liquids to waxy white sol- 
ids. Sp. gr. 0.81-0.88. Combustible. 

Containers: Tank cars and trucks. 

Uses: Cosmetic ingredients, foamers, evaporation 
retardant, lubricants; chemical intermediates in cos- 
metics, detergents, dispersants, emulsifiers, lube oil 
additives, nonionic surfactants, plasticizers, solvents, 
wetting agents. 

colTearine. See trigonelline. 

coffinite U(Si 04 )i-x{OH) 4 x (or USi 04 , with appreciable 
(0H)4 in place of some Si 04 ). A naturally occurring 
uranium mineral. Color black; sp. gr. 5.1; luster ad- 
amantine; commonly fine-grained and mixed with 
organic matter and other minerals. 

Occurrence: Colorado, Utah, Wyoming, Arizona. 

Use: Ore of uranium (Colorado). 

cognac oil, green (wine yeast oil). Volatile oil ob- 
tained by steam distillation from \vine lees. A green 
to bluish-green liquid with the characteristic aroma 
of cognac. Soluble in most fixed oils and in mineral 
oil. It is very slightly soluble in propylene glycol and 
insoluble in glycerine. Combustible. Low toxicity. 
Grade: F.C.C. 

Use: Flavoring agent. 

“Coherex.”^” Trademark for a dust inhibitor, con- 
sisting of a stable, concentrated emulsion, based on 
natural petroleum resins. 

cohune oil. An edible nondrying oil, with properties 
similar to coconut and babassu oils. Its composition 
is 46% lauric acid, 16% myristic acid, and 10% oleic 
acid, balance mixed acids. Obtained from a palm 
native to Mexico and Central America. Combusti- 
ble; nontoxic. 

“Coilife.”’”® Trademark for special epoxy resin en- 
capsulation of random wound stators utilizing sol- 
ventless epoxy resin formulations and rotational sea- 
soning process. 

coke. The carbonaceous residue of the destructive 
distillation (carbonization) of bituminous coal, pe- 
troleum, and coal-tar pitch. The principal type is 
that produced by heating bituminous coal in chem- 
ical recovery or beehive coke ovens (metallurgical 
coke), one ton of coal yielding about 0.7 ton of coke. 
It is used chiefly for reduction of iron ore in blast 
furnaces, and as a source of synthesis gas. Petroleum 
fields coke during the cracking process. Coke de- 
rived from petroleum residues and coal-tar pitch is 
used for refractory furnace linings in the electro- 
refining of aluminum and other high-temperature 
service; also for electrodes in electrolytic reduction 
of alumina to aluminum, as well as in electrothermal 
production of phosphorus, silicon carbide, and cal- 
cium carbide. 

cola (kola; kola nuts; kola seeds; Soudan coffee; guru). 
Contains caffeine, theobromine. 

Derivation; Seeds of Cola nitida or other species of 
Cola. 

Habitat: West Africa; West Indies; India. 

Containers; Bags. 

Hazard: Moderately toxic. 

Use; Soft drinks. 

colaminc. Sec cthanolamine. 


colchicine C22H25NO6. An alkaloid plant hormone. 

Properties: Yellow crystals or powder; odorless or 
nearly so. Soluble in water, alcohol, and chloro- 
form; moderately soluble in ether; affected by light; 
m.p. 135-150°C. Solutions are levorotatory. 

Derivation: From Colchicum autumnale by extraction 
and subsequent crystallizatoin. Has been synthesized. 

Grades: Technical; U.S.P. 

Hazard: Highly toxic; 0.02 gram may be fatal if in- 
gested. 

Use; Medicine; to induce chromosome doubling in 
plants. 

cold flow. The permanent deformation of a material 
that occurs as a result of prolonged compression or 
extension at or near room temperature. Some plas- 
tics and vulcanized rubber exhibit this behavior; in 
metals it is known as creep. 

cold rubber. Synthetic rubber produced by polymer- 
ization at relatively low temperatures; specifically, 
SBR or butadiene-styrene elastomers produced by 
polymerization at about 40° F compared with usual 
temperature of about 120°F. A special catalyst sys- 
tem is required. 

colemanite. The ore of calcium borate (Ca2B60ii • 
5 H 2 O). Sp. gr. 2.26-2.48. Used to replace boric acid 
in the manufacture of glass fibers. Mined in Turkey, 
it began to be imported into the U.S. in large volume 
in 1965 and is competitive with domestically pro- 
duced B 2 O 3 , derived from kemite. 

“Colex.”' Trademark for a finel}; powdered bone 
glue used for adhesion in water paints. 

colistin C4SH85N13O10. Antibiotic produced by a soil 
microorganism. Probably identical to polymyxin E 
and closely related chemically to polymyxin B, since 
it is a polypeptide composed of amino acids and a 
fatty acid. See polymyxin. 

collagen. A fibrous protein comprising most of the 
white fiber in the connective tissues of animals and 
man, especially in the skin, muscles and tendons. 
The most abundant protein in the animal kingdom, it 
is rich in proline and hydroxyproline. The molecule 
is analogous to a three-strand rope, in which each 
strand is a polypeptide chain; it has a molecular 
weight of about 100,000. Glue made from the collagen 
of animal hides and skins is still widely used as an 
adhesive. So-called “soluble" collagen is that first 
formed in the skin; upon aging it becomes increas- 
ingly crosslinked and less hygroscopic. “Soluble” 
collagen is being used in the cosmetic industry' as 
the basis for face creams, lotions and hair-dressing 
preparations. Special forms of collagen have been 
developed for dialysis membranes. Microcrystalline 
collagen is being used in prosthetic derices and other 
medical and surgical applications. Regenerated col- 
lagen, used in sausage casings, is made by neutraliz- 
ing with acid collagen that has been purified by 
alkaline treatment. Collagen is converted to gelatin 
by boiling in water, which causes hydroKlic cleavage 
of the protein to a mixture of degradation products. 

See also gelatin. 

2,4,6-conidine (2,4,6-trimcthylpyridinc) (CH 3 )iCsH:N. 

Properties: Colorless liquid. B.p. 170.4°C; freezing 
point -44.5°C; sp. gr. 0.913 (20/20°C): refractive 
index (n 20/ D) 1.4981. Soluble in alcohol; slightly 
soluble in water. Combustible. 

Grades; Technical (97.5% purity). 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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it is a solid, liquid, or gas. Although this definition 
necessarily includes all flammable materials (q.v.) as 
well, this fact is disregarded in official classifications. 
As usually defined, the term “combustible” refers to 
solids that are comparatively difficult to ignite and 
that burn relatively slowly, and to liquids having a 
flash point above 80° F (above 100°F, according 
to National Fire Protection Assn.). 

It is difficult to generalize about the combustibil- 
ity of solids, for the rate and ease of combustion may 
depend as much on their state of subdivision as on 
their chemical nature. Many metals in powder or 
flake form will ignite and burn rapidly, whereas most 
are noncombustible as bulk solids. Cellulose is com- 
bustible in the form of a textile fabric or as paper, 
but is flammable as fine fibers (cotton linters). A 
plastic that will burn at flame temperature will be 
a greater fire hazard as a foam than as a bulk solid 
because of the large surface area exposed to air and 
the thinness of the cell walls. Some polymers, such 
as nylon and polyvinylidene chloride, will melt and 
burn, but will not propagate flame; others, e.g., poly- 
^hiyi' cihlmulr iiwu’ pm^uredVantr, i^mtr ax* rtnrr- 
perature and evolve toxic fumes. Acrylics and cellu- 
lose-derived plastics, such as rayon and cellulose ace- 
tate, are readily combustible. This may be partially 
offset by use of fire-retardant chemicals. Glass is 
noncombustible in all forms. 

Several definitions of combustible liquids are offered 
by various regulatory authorities. The National Fire 
Protection Association considers them as liquids 
having a flash point above 100° F (Tag Closed 
Cup). The Dept, of Transportation (DOT) defines 
them as those with a flash point above 80° F. The 
International Air Transport Authority (lATA) has 
defined them as liquids flashing from 80 to 10I°F 
(Tag Open Cup). The Manufacturing Chemists As- 
sociation (MCA) uses the range from 80 to 150°F 
(Tag Open Cup). 

See also flammable material; hazardous material. 

combustion. An exothermic oxidation reaction in 
which the heat evolved results from rupture of chem- 
ical bonds. In the case of organic fuels (wood, 
coal, petroleum, and their derivatives) the energy 
released was originally due to photosynthesis. Com- 
bustion may occur in an atmosphere of chlorine as 
well as of air. In pure oxygen combustion occurs 
with greatly increased intensity, and some sub- 
stances may ignite spontaneously at room tempera- 
ture. The products of combustion of organic com- 
pounds are carbon dioxide and water. One gallon of 
gasoline yields on complete burning approximately 
one gallon of water. Organic compounds differ 
greatly in their combustibility, ranging from those 
of almost explosive nature (carbon disulfide) to 
those which barely support combustion and are dif- 
ficult to ignite (rubber). Oxygen itself is not com- 
bustible, but actively supports combustion. See also 
oxidation, respiration, ignition point, flash point. 
For further information consult National Fire Pro- 
tection Institute, 470 Atlantic Ave., Boston, Mass. 

comminution. Size reduction of materials by any of 
several means, e.g., grinding, cutting, shredding, 
chopping, etc. Solids can be reduced to a particle 
size approaching 1 micron in special fine-grinding 
equipment. Comminution of coal by chemical means 
is possible by use of a low-molecular weight com- 
pound such as sodium hydroxide or anhydrous 
ethanol, which penetrates the natural fault system 


of the coal, resulting in fragmentation without 
mechanical crushing. This permits removal of sulfur 
from coal without burning or grinding. About 100 
pounds of chemical are needed per ton of coal. 

compatibility. The ability of two or more materials 
to exist in close and permanent association for an in- 
definite period. Liquids (solvents) are compatible if 
they are miscible in all proportions and do not un- 
dergo phase separation on standing. Thus water is 
compatible with alcohol but not with gasoline. Liq- 
uids and solids are compatible if the solid is soluble 
in the liquid, but not otherwise. Solids are compati- 
ble if they can exist in intimate contact for long 
periods with no adverse effect of one on the other. 

“Compazine.”” Trademark for a brand of prochlor- 
perazine, as the maleate or the edisylate. 

complex compound. See coordination compound. 

complexing agent. See ligand; chelate; ethylenediamine- 
tetraacetic acid. 

complex JOB. An ion which has a molecular structure 
consisting of a central atom bonded to other atoms 
by coordinate covalent bonds. See coordination 
compound. 

component. One of the minimum number of sub- 
stances required to state the composition of all phases 
of a system. In the absence of chemical reaction, any 
of the substances in a mixture. See also constituent. 

composite. A mixture or mechanical combination on 
a macro scale of two or more materials that are solid 
in the finished state, are mutually insoluble, and 
differ in chemical nature. The major types are: (1) 
laminates (q.v.) of paper, fabric or wood (veneer) 
and a thermosetting material (resin, rubber, or ad- 
hesive); examples are tire carcases, plywood, and 
electrical insulating structures. (2) Reinforced plas- 
tics (q.v.) principally of glass fiber and a thermo- 
setting resin; other types of fibers such as boron, 
aluminum silicate, and silicon carbide may be used 
(see also whiskers). (3) Cermets (q.v.), which are 
mixtures of ceramic and metal powders, heat-treated 
and compressed. (4) Fabrics, i.e., woven combina- 
tions of wool or cotton and a synthetic fiber. (5) 
Filled composites in which a bonding material such 
as linseed oil, resin, or asphalt is loaded with a filler 
in the form of flakes or small particles; examples 
are linoleum, glass/flake-plastic mixtures for bat- 
tery cases, and asphalt/gravel road-surfacing mixtures. 

composting. Aerobic bacterial decomposition of solid 
organic wastes, both agricultural and urban, includ- 
ing sewage sludge. As much a's 500 tons a day can be 
handled in the larger installations, the waste de- 
grading quickly at low temperatures. The product 
can be used as a soil conditioner and for landfill. 
The waste is piled and turned frequently to provide 
aeration, while maintaining a high enough tempera- 
ture in the pile to destroy pathogenic organisms. 
Volume of composted waste is from 20 to 609o of 
original volume. 

compound. (1) A substance composed of atoms or ions 
of two or more elements in chemical combination. 
The constituents arc united by bonds (q.v.) or valence 
forces. A compound is a homogeneous entity in 
which the elements have definite proportions by 
weight, and are represented by a chemical formula 
(q.v.). A compound has characteristic properties 
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conductance. The conductivity of an electrolytic solu- 
tion, defined as the reciprocal of the resistance. It is 
usually used in connection with electrolytic solutions. 
See conduction (2). 

“Conductex.”'33 Trademark for a group of carbon 
blacks designed to provide high electrical conductiv- 
ity where required in rubber, plastics, coatings etc. 

conduction. (1) Transference of heat through a sub- 
stance or from one substance to another when the 
two substances are in physical contact (thermal con- 
duction). Crystalline solids (especially metals and 
alloys) are good thermal conductors because of their 
high density; liquids, such as water and glass, and 
high polymers, such as rubber and cellulose, usually 
are not. 

(2) Transference of an electric current through a 
solid or liquid (electrical conduction). In metallic 
or electronic conductors, the current is carried by 
a flow of electrons from atom to atom, the atomic 
nuclei remaining stationary. This type of conduction 
is common to all metals and alloys, carbon and 
graphite, and certain solid compounds (manganese 
dioxide, lead sulfide). In electrolytic or ionic con- 
ductors, the current is carried by ions, as in solu- 
tions of acids, bases, and salts and in many fused 
compounds. In electrol 3 ftic conduction, as in metallic 
conduction, heat is generated, and a magnetic field 
is formed around the conductor; a transfer of mat- 
ter also occurs. In a few materials, as solutions of 
alkali and alkaline earth metals in anhydrous liquid 
ammonia, both types of conduction take place simul- 
taneously; such conductors are called mixed con- 
ductors. See also semiconductor; transference num- 
ber. 

conductivity. The property of a substance or mixture 
that describes its ability to transfer heat or electric- 
ity. It is the reverse of resistivity. See also conduction. 

“ConfIex.”53’ Trademark for a composite combining 
the electrical conductivity of copper and the elastic 
properties of spring steel. Used in fabricating rotat- 
ing switches. 

configuration. In an organic molecule, the location 
or disposition of substituent atoms or groups around 
asymmetric carbon atoms. This can be changed only 
by severing single covalent bonds. 

conformation. The shapes or arrangements in three- 
dimensional space that an organic molecule can as- 
sume by rotating carbon atoms or their substituents 
around single covalent bonds. The conformation of a 
molecule is not fixed; though one or another shape 
may be more likely to occur, the number of confor- 
rnational isomers is infinite. Conformational analy- 
sis involves the study of the preferred (or most likely) 
conformations of a molecule in the ground, transi- 
tion, and excited states. Research on the conforma- 
tions of cyclohexane and various sugars has con- 
tributed much to this aspect of stereochemistry. 

Congo resin. A variety of copal fossil resin. The natural 
product is insoluble in organic solvents, but forms 
transparent gels with some alcohols and hot sol- 
vents. When thermally processed (cracked) it is sol- 
uble in all organic solvents, fatty acids, and vegetable 
oils. Its high acid number prevents its use in paints 
containing reactive pigments. 

Uses; High-gloss varnishes; paints for metal surfaces; 
wrinkle finishes. 


Congo red. Sodium diphenyl-bis-alpha-naphthyla- 
mine sulfonate C 32 H 2206 N 6 S:Na 2 . 

Properties: Brownish-red powder, soluble in water 
and alcohol; insoluble in ether; odorless; decom- 
poses on exposure to acid fumes. 

Derivation: Combination of tetraazotized benzidine 
and naphthionic acid. 

Hazard: May have severe allergic reaction (anaphy- 
lactic shock). Possible carcinogen. 

Uses; Dye; medicine (antidote); indicator; biological 
stain. 

coniferln C 16 H 22 OS. A glucoside contained in pine 
bark and other conifers. When decomposed it yields 
coniferyl alcohol which can be oxidized to vanillin. 
Used as a raw material for manufacture of symthetic 
vanillin. 

coning oil. Usually an emulsified mineral oil used as 
lubricant for textile fibers in processing to the fin- 
ished yam. Fatty acid esters are often used for the 
oil-in-water emulsions. 

conjugated double bonds. Two or more double bonds 
which alternate with single bonds in an unsaturated 
compound, as in the formula for butadiene-1,3 
(H 2 C=CH — CH=CH 2 ) or maleic acid (the 0=C— - 
C=C — C=0 skeleton). 

conjugate layers. Two layers of a liquid system each 
composed of a different ternary mi.xture and in equi- 
librium with one another. 

“Conjulin” Fatty Acids.^^o Trademark for a fatty acid 
mixture containing principally oleic, linolenic, and 
9,11-octadecadienoic acids. Used in alkyd resins, 
epoxy esters, driers. 

“Conpemik.”^'’* Trademark for an alloy of approxi- 
mately equal proportions of iron and nickel having 
constant permeability over a range of low flux den- 
sities. It is used where constant inductance cores are 
required over a low range of inductions. 

conservation of energy, law. (Also known as the first 
law of thermodynamics). See energy. 

consistency. Resistance to flow of a material, usually 
a liquid. For Newtonian liquids, consistency and vis- 
cosity are synonymous. For non-Newtonian liquids, 
it qualitatively represents plastic flow. The term is 
used primarily by food technologists. 

“Consol C.”' Trademark for a chemically modified 
protein colloid derived from bones and hides. Used 
in the paper industry' to improve interfiber bonding 
and filler retention. 

constantan. Generic name for an alloy containing from 
40 to 45% irickel and from 55 to 60% copper. Used 
in thermocouples and specialized heat-measuring 
devices. 

constant-boiling mixture. See azeotropic mi.xture. 

constant composition, law. See chemical laws (2). 

constituent. Any of the elements or subgroups in a 
molecule of a compound. For example, nitrogen is a 
constituent of proteins; the carbo.xyl group is a con- 
stituent of fatty acids. See also component. 

contact acid. Sulfuric acid made by the contact pro- 
cess (q.v.). 

contact process. A process for manufacture of sulfuric 
acid and oleum, in which the sulfur dioxide from 
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most universally used in automotive and ordinary 
reaction equipment. Air is also used. Where intense 
heating requires a more efficient medium, special 
coolants are used; liquid sodium in nuclear reactors, 
liquid hydrogen in high-thrust nuclear rocket en- 
gines; carbon dioxide, propylene glycol, and “Dow- 
therm” in chemical processing reactors. Methoxy 
propanol has been introduced for diesel engines. 
Some coolants provide antifreeze protection. See 
also antifreeze. 

Coolidge, William D. (1873-1975). American physical 
chemist, born in Massachusetts. Received degree in 
electrical engineering at M.I.T. (1896) and doctorate 
in physics at Leipzig (1899). In 1905 he joined the 
General Electric Research Laboratory which had 
been established five years earlier. Here he invented 
the ductile tungsten filament and developed the use of 
tungsten in electrical switches and medical x-ray 
tubes. He also did pioneer research in experimental 
metallurgy and powder metallurgy. He also had a 
prominent part in evaluating uranium research (1941) 
vw s.e.y.vx?, vs.^ tbs. M.a.wba.ttm ^taiect. He was. the 
recipient of many honors and awards, not the least 
of which was induction into the National Inventors 
Hall of Fame, in 1975. 

coordination compound (complex compound). A com- 
pound formed by the union of a metal ion (usually 
a transition metal) with a nonmetallic ion or mole- 
cule called a ligand or complexing agent. The ligand 
may be either positively or negatively charged (such 
ions as Cf or NH 2 NH 3 ), or it may be a molecule of 
water or ammonia. The most common metal ions are 
those of cobalt, platinum, iron, copper, and nickel, 
which form highly stable compounds. When am- 
monia is the ligand, the compounds are called am- 
mines. The total number of bonds linking the metal 
to the ligand is called its coordination number; it is 
usually 2, 4, or 6, and often depends on the type of 
ligand involved. All ligands have electron pairs on 
the coordinating atom, e.g., nitrogen, that can be 
either donated to or shared with the metal ions. The 
metal ion acts as a Lewis acid (electron acceptor) 
and the ligand as a Lewis base (electron donor). The 
bonding is neither covalent nor electrostatic, but 
may be considered intermediate between the two 
types. The charge on the complex ion is the sum of 
the charges on the metal ion and the ligands; for 
example, 4 NH 3 + 2Cr + Co'^’ forms the complex 
[Co(NH 3 ) 4 Cl 2 ]*. The brackets enclose the metal ion 
and the coordinated ligands. See also chelate; se- 
questration; metallocene. 

coordination number (CN). The number of points 
at which ligands (q.v.) are attached to the metal 
ion in a complex. Common coordination numbers 
are 2, 4, and 6, exemplified by the ions [Ag(NH 3 ) 2 ]*, 
[Ni(CN)4]'', and [PdCU]" 

copaiba oil. 

Properties: Essential oil; colorless to yello\vish or 
bluish; characteristic copaiba-balsam, pepperlike 
odor; bitter taste. Sp. gr. 0.88-0.91 (15°C); optical 
rotation -7 to -33°; refractive index 1.494-1.500; 
insoluble in water; soluble in 5-6 vols 95% alcohol; 
soluble in ether, carbon disulfide. Combustible. 

Chief constituent: Caryophyllene, a sesquiterpene. 
Derivation: Distilled from copaiba balsam. 

Grades: Technical; F.C.C. 


Hazard: Moderately toxic. 

Use: Medicine; flavoring. 

copaiba resin. See balsam (3). 

c:opaivic acid C20H30O2. A monobasic acid derived 
from copaiba balsam. 

<:opal. A group of fossil resins still used to some ex- 
tent in varnishes and lacquers. Insoluble in oils and 
water. Most important types are Congo, kauri, and 
manila. 

‘'Copeenblak.”'^^ Trademark for a series of carbon 
black dispersions in polyethylene for pigmenting 
cables and jackets, film and pipe stocks. 

701. Pelletized polyethylene carbon black concen- 
trate. 

703. High quality colloidal dispersion of carbon black 
in polyethylene resin, in concentrated pellet form. 

‘'Copel.”'‘‘ Trademark for 55-45 copper-nickel alloy 
used as a resistor material in the construction of 
electrical instruments where temperature coefficient 
of resistance must be very low. 

copolymer. An elastomer produced by the simulta- 
neous polymerization of two or more dissimilar 
monomers; as SBR synthetic rubber, from styrene 
and butadiene. 

copper Cu Metallic element of atomic number 29, of 
group IB of the periodic system; atomic weight 
63.546; valences 1, 2; two stable isotopes. 

Properties: Distinctive reddish color; sp. gr. 8.96; 
m.p. 1083°C; b.p. 2595°C; ductile; excellent conduc- 
tor of electricity. Complexing agent, coordination 
numbers 2 and 4. Dissolves readily in nitric and hot 
concentrated sulfuric acid; in hydrochloric and di- 
lute sulfuric acid slowly but only when exposed to 
the atmosphere. More resistant to atmospheric cor- 
rosion than iron, forming a green layer of hydrated 
basic carbonate. Readily attacked by alkalies. A 
necessary trace element in human diet; a factor in 
plant metabolism. Essentially nontoxic in elemental 
form. Noncombustible except as powder. 

Ores: Azurite, azurmalachite, chalcocite, chalcopyrite 
(copper pyrites), covellite, cuprite, malachite. Mich- 
igan, Arizona, Utah, Montana, New Mexico, Nevada; 
Mexico; Chile; Peru; Canada; Africa; U.S.S.R. 

Derivation: Varies with the type of ore. With sulfide 
ores the steps may be (1) concentration (of low 
grade ores) by flotation and leaching, (2) roasting, 
(3) formation of copper “matte” (40-50% Cu), (4) 
reduction of matte to “blister” copper (9^98%), (5) 
electrol 3 ^ic refining to 99.9+% copper. 

Forms available: Ingots, sheet, rod, wire, tubing, shot, 
powder; high purity (impurities less than 10 ppm) as 
single crystals or whiskers. 

Hazard: Toxic and flammable in finely divided form. 
Tolerance (fume) 0.1 mg per cubic meter; (dusts and 
mists) 1 mg per cubic meter. 

Uses; Electric wiring; switches, plumbing, heating, 
roofing and building construction; chemical and 
pharmaceutical machinery; alloys (brass, bronze. 
Monel metal, beryllium-copper); electroplated pro- 
tective coatings and undercoats for nickel, chromium, 
zinc, etc.; cooking utensils; corrosion-resistant pip- 
ing; insecticides; catalyst; antifouling paints. Flakes 
used as insulation for liquid fuels. Whiskers used 
in thermal and electrical composites. For further 
information refer to Copper and Brass Fabricators 
Council, 225 Park Ave., New York, N.Y. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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copper abietate (cupric abietate) Cu(C2oH2902)2. 
Properties: Green scales; soluble in alcohol, and in 
oils, with fine green color; insoluble in water. 
Derivation; Heating copper hydroxide with abietic 
acid. 

Hazard; Moderately toxic. 

Uses; Preservative metal paint; fungicide. 

copper acetate (cupric acetate; crystals of Venus; verdi' 
gris, crystallized) Cu(C 2 H 302)2 ■ H 2 O. 

Properties: Greenish-blue, fine powder. Soluble in 
water, alcohol and ether. Sp. gr. 1.9; m.p. !15°C; 
decomposes at 240° C. 

Derivation: Action of acetic acid on copper oxide and 
subsequent crystallization. 

Hazard: Moderately toxic. 

Use; Pesticide; catalyst (synthetic rubber). 

copper acetate, basic (copper subacetate; verdigris; ver- 
digris, blue; verdigris, green). 

Properties; Masses of minute silky crystals either 
pale green or bright blue in color. Blue variety, ap- 
proximate formula (C2H302)2Cu20. Green variety, 
approximate formula CuO • 2 Cu(C 2 H 302 ) 2 . Coppery 
taste. The green rust with which uncleaned copper 
vessels become coated and which is commonly 
termed verdigris is a copper carbonate and must not 
be confused with true verdigris. Apart from its im- 
purities, verdigris is a variable mixture of the basic 
copper acetates. 

Soluble in acids; insoluble in alcohol; very slightly 
soluble in water. 

Derivation: Action of acetic acid on copper in the 
presence of air. 

Hazard; Moderately toxic. 

Uses: Paint pigment; insecticide; fungicide; mildew 
preventive; mordant in dyeing and printing fabrics; 
copper acetoarsenite. 

copper acetoarsenite (cupric acetoarsenite; Paris green; 
king’s green; Schweinfurt green; imperial green) 
(CuO)3AS203 ■ Cu(CU2H302)2. 

Properties: Emerald-green powder. Soluble in acids; 
insoluble in alcohol and water. Toxic to many plants. 
Derivation; By reacting sodium arsenite with copper 
sulfate and acetic acid. 

Hazard: Highly toxic by ingestion. 

Uses: Wood preservative; larvicide. 

Shipping regulations: (Rail, Air) Poison label. 

copper acetylacetonate (copper 2,4-pentanedione) 
Cu(C 5H702)2. Crystalline powder; slightly soluble 
in water and alcohol; soluble in chloroform. M.p. 
>230°C. Resistant to hydrolysis. A chelating non- 
ionizing compound. 

copper amalgam. 

Properties; Hard, brown leaflets. Contain 74% (ap- 
prox) mercury and 24% (approx) copper. Soluble in 
nitric acid. 

Use; Dental cement. 

copper aminoacetate. See copper glycinate. 

copper aminosulfate. See copper sulfate, ammoniated. 

copper ammonium acetate (cuprous acetate, ammonia- 
cal). Used in an absorption process for separating 
butadiene from Cj streams at refineries, or from by- 
products of ethylene production. 

copper arsenate. Probably the basic cupric arsenate. 
Properties: Light blue, blue, or bluish-green powder. 
Variable composition. Contains 33% (approx) cop- 
per and 29% (approx) arsenic. Soluble in dilute 
acids, ammonium hydroxide; insoluble in alcohol, 
water. 


Hazard: Highly toxic. 

Uses: Insecticide; fungicide. 

Shipping regulations: (Rail) Arsenical compounds 
n.o.s.. Poison label. (Air) Arsenates, n.o.s.. Poison 
label. 

copper arsenite (cupric arsenite; copper orthoarsenite; 
Scheele’s green) CuHAsOr; or, Cu 3 (As 03)2 • 3 H 2 O; 
variable. 

Properties; Fine, light-green powder. Soluble in acids; 
insoluble in water and alcohol. M.p., decomposes. 
Hazard: Highly toxic. 

Uses; Insecticide; fungicide. 

Shipping regulations: (Rail, Air) Poison label. 

copper arsenite, ammoniacal. See chemonite. 
copperas. See ferrous sulfate, 
copperas, blue. See copper sulfate, 
copperas, green. See ferrous sulfate, 
copperas, white. See zinc sulfate. 

copper benzoate (C 6 H 5 COO) 2 Cu • 2 H 2 O. 

Properties: Blue, crystalline, odorless powder; slightly 
soluble in cold water, acids, and alcohol. M.p. (loses 
H20)110°C. 

Derivation: Interaction of solutions of a benzoate and 
copper salt. 

copper-beryllium. See beryllium-copper. 

copper, blister. See blister copper. 

copper blue. See mountain blue. 

copper borate. See copper metaborate. 

copper bromide (cupric bromide) CuBr:. 

Properties; Black crystalline powder or crystals; deli- 
quescent. Soluble in acetone, alcohol, water. M.p. 
498°C; sp. gr. 4.77 (25°C). 

Uses: Photogaphy (intensifier); organic synthesis 
(brominating agent). 

copper carbonate (cupric carbonate; copper carbonate, 
basic; artificial malachite; mineral green. For the 
native mineral see malachite) Cu 2 ( 0 H) 2 C 03 . 
Properties; Green powder. Soluble in acids; insoluble 
in water. Sp. gr. 3.7-4.0; decomposes at 200°C. 
Derivation: By adding sodium carbonate to a solution 
of copper sulfate, filtering and drying. 

Grades: Technical; C.P. 

Hazard; Toxic by ingestion. 

Uses; Pigments; pyrotechnics; insecticides; copper 
salts; coloring brass black; astringent in pomade 
preparations; antidote for phosphorus poisoning; 
smut preventive; fungicide; feed additive (in small 
amounts). 

copper chloride (cupric chloride) (a) CuCb; (b) CuCb • 
2 H 2 O. 

Properties: (a) Brownish-yellow powder; hygroscopic; 
(b) green, deliquescent crystals. Soluble in water and 
alcohol. Sp. gr. (a) 3.386 (25°C); (b) 2,54 (25°C). (a) 
M.p. 620° C; at 993° C decomposes to cuprous chlo- 
ride. (b) Loses 2 H 2 O at 100°C. 

Derivation; (a) By the union of copper and chlorine, 
(b) Copper carbonate is treated with hydrochloric 
acid and the product crystallized. 

Grades: Technical; C.P.; reagent. 

Hazard: Moderately toxic. 

Uses: Isomerization and cracking catalyst; mordant 
in dyeing and printing fabrics; sympathetic ink; dis- 
infectant; pyrotechnics; wood preservation; fungi- 
cides; metallurgy; preservation of pulpwood; de- 
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odorizing and desulfurizing petroleum distillates; 
photography; water purification; feed additive. 

See also cuprous chloride. 

copper chromate (cupric chromate, basic) CuCr 04 • 
2CuO • 2 H 2 O. 

Properties: Light chocolate-brown powder. Loses 
water at 260°C. Soluble in nitric acid; insoluble in 
water. 

Derivation: Action of chromic acid on copper hy- 
droxide. 

Hazard: Toxic; a suspected carcinogen. Tolerance, 0.1 
mg per cubic meter of air. 

Uses: Mordant in dyeing; wood preservative. 

copper cyanide (cupric cyanide( Cu(CN) 2 . 

Properties: Green powder. Keep well stoppered! Sol- 
uble in acids and alkalies; insoluble in water. 
Derivation: Addition of potassium cyanide to a solu- 
tion of copper sulfate; cupric cyanide is precipitated. 
This can be dried, but is not stable. 

Grade: Technical. 

Containers: Glass bottles; special drums. 

Hazard: Toxic. Tolerance (as CN), 5 mg per cubic 
meter of air. 

Uses: Electroplating copper on iron; intermediates 
(introduction of the cyanide group in place of the 
amino radical in aromatic organic compounds). 
Shipping regulations: (Air) Poison label. (Rail) Con- 
sult regulations. 

See also cuprous cyanide. 

copper, deoxidized (copper, oxygen-free) Copper metal 
specially treated (as by addition of phosphorus) to 
remove all or a part of the 0.05% oxygen normally 
present. It is more ductile than ordinary copper. 

copper dichromate (cupric dichromate) CuCr 207 • 

2H2O. 

Properties: Brown-red crystals; soluble in water, al- 
cohol, and ammonium hydroxide. Hygroscopic. Sp. 
gr. 2.286; loses 2 H 2 O at 100°C. 

Hazard: Probably toxic. 

copper dihydrazinium sulfate CuS04(N2H4)2 • H2SO4. 
Properties: Bluish powder; m.p. above 300° C, starts to 
decompose at 140° C; very slightly soluble in water, 
250 ppm at 80° C. 

Hazard: Moderately toxic by ingestion or inhalation. 
Skin and eye irritant. 

Use: Foliage fungicide. 

copper dimethyldithiocarbamate. See “Cumate.” 

copper, electrolytic. Copper refined by electrolysis. 
The purest form of copper available commercially. 

copper ethylacetoacetate Cu(C6H903)2- 
Properties: Blue-green powder; m.p. 192-193°C. In- 
soluble in water; soluble in most organic solvents. 
Hazard: Moderately toxic. 

Use: Fungicide intermediate. 

copper ferrocyanide (cypric ferrocyanide) Cu’FelCN)^ • 
7H2O. 

Properties: Reddish-brown powder; insoluble in wa- 
ter and acids; soluble in NHjOH and KCN solutions. 
Low toxicity. 

Uses: Pigment in paints and enamels; analytical test 
for traces of copper; inorganic osmotic membranes. 

copper fluoride (cupric fluoride) CuF: ■ 2 H 2 O. The an- 
hydrous form, CuF 2 , is also available. 


Properties: Blue crystals. Slightly soluble in water; 
soluble in acids and alcohol. Sp. gr. 2.93 (25°C). 

Derivation: (1) By decomposing copper carbonate 
with hydroBuoric acid and subsequent crystalliza- 
tion; (2) fluorination of copper hydroxyfluoride at 
525° C. 

Grade: Technical. 

Hazard: Toxic. Tolerance (as F), 2.5 mg per cubic 
meter of air. 

Uses: Ceramics; enamels; welding and brazing fluxes; 
additive to cast iron; high-energy batteries. 

copper fluosilicate (copper silicofluoride; cupric fluosili- 
cate; cupric silicofluoride) CuSiFe ■ 4 H 2 O. 

Properties: Blue, hygroscopic crystals. Soluble in 
water; slightly soluble in alcohol. Sp. gr. 2.158; de- 
composed by heat. 

Derivation: Interaction of copper hydroxide and hy- 
drofluosilicic acid. 

Method of purification: Crystallization. 

Grades: Technical. 

Hazard: Toxic. Tolerance (as F), 2.5 mg per cubic 
meter of air. 

Uses: Dyeing and hardening white marble; treating 
grape vines for “white disease.” 

copper glance. See chalcocite. 

copper gluconate (cupric gluconate) 
[CH20H(CH0H)4C00]2 Cu. 

Properties: Odorless, light blue, fine, crystalline pow- 
der. Soluble in water; insoluble in acetone, alcohol, 
and ether. Low toxicity. 

Grades: Pharmaceutical; F.C.C. 

Containers: Cans; 25-lb fiber drums. 

Uses: Medicine; feed additive; nutrient; dietary sup- 
plement. 

copper glycinate (copper aminoacetate) 
(NH2CH2COO)2Cu. 

Properties: Blue triboluminescent crystals; m.p. 
130°C. Slightly soluble in water and alcohol; insol- 
uble in hydrocarbons, ethers and ketones. 

Grades: Anhydrous; hydrate. 

Uses: Catalyst for rapid biochemical assimilation of 
iron; electroplating baths. 

copper hemioxide. See copper oxide, red. 

copper hydrate. See copper hydroxide. 

copper hydroxide (cupric hydroxide; copper oxide; hy- 
drated; copper hydrate) CufOH):. 

Properties: Blue powder. Soluble in acids and ammo- 
nium hydroxide; insoluble in water. Sp. gr. 3.368; 
m.p., decomposes. 

Derivation: Interaction of a solution of a copper salt 
with an alkali. 

Grade: Technical. 

Hazard: Moderately toxic. 

Uses: Copper salts; mordant; cuprammonium rayon; 
pigment; staining paper; feed additive; pesticide and 
fungicide. 

copper 8-hydroxyquinolinc. See copper 8-quinolino- 
late. 

“Copper Inhibitor 50.”’* Trademark for 50% di- 
salicylalpropylenediamine, and 50%) aromatic sol- 
vent. Used to prevent catalytic action of copper on 
o.\idation of natural and synthetic rubbers. 

Hazard: Flammable, moderate fire risk. 

copper iodide. See cuprous iodide. 


Superior numbers refer to Manufacturers of Trade Mark Products. For nape number sec Contents. 



COPPERIZED CZC CHROMATED ZINC 


230 


“Copperized CZC Chromated Zinc Chloride.”^* Trade' 
mark for a wood preservative and flame retardant 
containing cupric chloride, zinc chloride, and sodiunt 
dichromate. 

copper lactate (cupric lactate) Cu(C 3 H 503)2 • 2 H 2 O. 
Properties: Greenish-blue crystals or granular pow' 
der; soluble in water and ammonium hydroxide. 
Hazard: Toxic by ingestion. 

Uses: Source of copper in copper plating; fungicides, 
copper mercury iodide. See mercuric cuprous iodide. 

copper metaborate (copper borate; cupric borate) 
Cu(B02)2. 

Properties: Bluish-green, crystalline powder; insoluble 
in water; soluble in acids. Sp. gr. 3.859. 

Derivation: Interaction of copper hydroxide and 
boric acid. 

Grades: Technical; C.P. 

Hazard; Toxic by ingestion. 

Uses: Oil pigments; painting on porcelain; insecti- 
cides (especially wheat-rust compounds). 

copper methane arsenate C.H 3 ASO 3 CU. 

Properties; Greenish solid. 

Derivation: Reaction of disodium methyl arsenate 
with copper salts. 

Hazard; Highly toxic by ingestion. 

Use; Algicide. 

Shipping regulations; (Rail) Arsenical compounds, 
n.o.s.. Poison label. (Air) Arsenates, n.o.s.. Poison 
label. 

copper molybdate CUM 0 O 4 . Crystals; density 3.4 g/cc; 
m.p. ca. 500°C. Insoluble in water. 

Grade: 99.98% pure. Electronic and optical equipment. 
Uses; Paint pigment and protective coatings; corro- 
sion inhibitor. 

copper monoxide. See copper oxide, black, 
copper naphthenate. 

Properties; Green-blue solid. High germicidal power. 
Soluble in gasoline, benzene, and mineral oil distil- 
lates. 

Derivation: Addition of solution of cupric sulfate to 
aqueous solution of sodium naphthenate. 

Grades; 6, 8, 11'/^% copper. 

Containers: 1- to 55-gal drums. 

Hazard: Moderately toxic by ingestion. Flammable, 
moderate fire risk (solution). 

Uses; Wood, canvas, and rope preservative; insecti- 
cide; fungicide; antifouling paints. 

See also soap (2). 

copper nitrate (cupric nitrate) (a) Cu(N 03 ) 2 - 3 H 2 O; (b) 
Cu(N03)2-6H20. 

Properties: Blue, deliquescent crystals. Soluble in 
water and alcohol. Sp. gr. (a) 2.32 (25°C); (b) 2.074. 
M.p. (a) 114.5°C; (b) loses 3 H 2 O at 26.4°C; (a) de- 
composes 170°C. 

Derivation: By txeating copper or copper oxide with 
nitric acid. The solution is evaporated and product 
recovered by crystallization. 

Grades; Technical; C.P. 

Hazard: Moderately toxic. Oxidizing material; in 
contact with organic materials it may cause violent 
combustion or explosion. 

Uses; Medicine; preparation of light-sensitive papers; 
analytical reagent; dyes; insecticide for vines; col- 
oring copper black; electroplating; production of 
burnished effeet on iron; paints, varnishes, enamels; 
pharmaceutical preparations; textiles; catalyst. 
Shipping regulations; Nitrates, n.o.s. (Rail) Yellow 
label. (Air) Oxidizer label. 


copper nitrite, (copper nitrite, basic; cupric nitrite) 
Cu(N02)2 • 3Cu(OH) 2; variable. 

Properties: Green powder. Decomposes at 120°C. 
Soluble (with decomposition) in dilute acids, ammo- 
nium hydroxide; slightly soluble in water. 

copper nitrite, basic. See copper nitrite, 
copper octoate. See soap (2). 

copper oleate (cupric oleate) Cu(Ci 8 H 3302 ) 2 . 

Properties: Brown powder or greenish-blue mass. 
Soluble in ether; insoluble in water. Combustible. 
Derivation; Interaction of copper sulfate and sodium 
oleate. 

Hazard: Moderately toxic. 

Uses; Medicine; preserving fish nets and marine lines; 
fungicide; insecticide; ore flotation agent. 

See also soap (2). 

copper oxide, black (cupric oxide; copper monoxide) 
CuO. For native black copper oxide see tenorite. 
Properties: Brownish-black powder. Soluble in acids; 
difficultly soluble in water. Sp. gr. 6.32; decomposes 
at 3 WC. 

Derivation; Ignition of copper carbonate or copper 
nitrate. 

Grades: Technical; C.P. 

Hazard: Toxic by ingestion. 

Uses: Ceramic colorant; reagent in analytical chemis- 
try; insecticide for potato plant; catalyst; purifica- 
tion of hydrogen; batteries and electrodes; aromatic 
acids from cresols; electroplating; solvent for chro- 
mic iron ores; desulfurizing oils; rayon; medicine; 
paints. 

copper oxide, hydrated. See copper hydroxide. 

copper oxide, red. (cuprous oxide; copper protoxide; 
copper hemioxide; copper suboxide) CU 2 O. For the 
native ore see cuprite. 

Properties: Reddish-brown octahedral crystals. Solu- 
ble in acids and ammonium hydroxide; insoluble in 
water. Sp. gr. 5.75-6.09; m.p. 1235°C; b.p. 1800°C. 
Derivation: (a) Oxidation of finely divided copper, (b) 
Addition of bases to cuprous chloride, (c) Action of 
glucose on cupric hydroxide. 

Grades; Technical; C.P.; 97% min (for pigments); also 
USN Type I (97%); USN Type II (90%). 

Hazard; Toxic by ingestion. 

Uses: Copper salts; ceramics; porcelain red glaze; red 
glass; electroplating; antifouling paints; fungicide. 

copper oxinate. See copper 8 -quinolinolate. 

copper oxychloride (cupric oxychloride) composition 
variable, possibly 3CuO • CuCh • S'AtliO. 

Properties: Bluish-green powder. Soluble in acids, 
ammonia; insoluble in water. 

Hazard: Toxic by ingestion. 

Use: Pigment; pesticide; fungus control in grapevines. 
copper-2,4-pentanedione. See copper acetylacetonate. 

copper phenolsulfonate (copper sulfocarbolate) 
[C 6 H 4 (OH)S 03 ] 2 Cu • 6 H 2 O. 

Properties: Green prismatic crystals. Soluble in water 
and alcohol. Combustible. 

Derivation: Interaction of barium phenolsulfonate 
and copper sulfate. 

Use: Medicine. 

copper phosphate (copper orthophosphate) Cu3(P04)2 ' 
3H2O. 

Properties: Light-blue powder. Soluble in acids, am- 
monium hydroxide; insoluble in water. 

Hazard: Toxic by ingestion. 

Uses: Analysis; medicine; fungicide. 
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copper phosphide CU 3 P 2 . 

Properties; Grayish-black, metallic powder. Insoluble 
in water; soluble in nitric acid; insoluble in hydro- 
chloric acid. Sp. gr. 6.67. 

Derivation: By heating copper and phosphorus. 
Hazard: Dangerous; spontaneously flammable and 
toxic phosphine is evolved on reaction with water. 
Use: Manufacturing phosphor-bronze. 

copper phthalate C 8 H 4 O 4 CU. 

Properties; Fine blue powder; assay, minimum 95%; 
insoluble or very slightly soluble in common organic 
solvents or water. Combustible. 

Hazard: Toxic by ingestion. 

Use; Fungicide. 

copper phthalocyanine blue. See Pigment Blue 15. 
copper phthalocyam'ne green. See Pigment Green 7. 

copper potassium ferrocyanide (potassium copper ferro- 
cyanide) K 2 CuFe(CN )6 • H 2 O. 

Properties: Brownish-red powder. Insoluble in water. 
Used for pigment. Low toxicity. 

copper protoxide. See copper oxide, red. 

copper pyrites. See chalcopyrite. 

copper 8-quinolinoIate (copper-8; copper oxinate; cop- 
per 8-hydroxyquinoline) Cu(C 9 H 60 N) 2 . 

Properties: Yellow-green nonhygroscopic, odorless 
powder. Insoluble in water. Somewhat soluble in 
weak acids, soluble in strong acids. Insoluble in 
most organic solvents, but somewhat soluble in pyri- 
dine and quinoline. Solubilized copper-8 refers to 
the product formed by heating copper-8-quinolino- 
late with certain organic acids (naphthenic, lactic, 
stearic, etc.) or their salts. In such products the cop- 
per-8-quinolinolate does not settle out on standing, 
even after dilution with various solvents. 

Derivation: From 8-quinolinol and copper salt such 
as copper acetate. 

Grade; 10% active salt (1.8% Cu), solubilized. 
Containers: Drums. 

Hazard: May be toxic. 

Uses: Fungicide and mildew-proofing of fabrics; analy- 
sis for copper. 

copper resinate (cupric resinate). 

Properties: Green powder. Soluble in ether and oils; 
insoluble in water. Combustible. 

Derivation: By heating copper sulfate and rosin oil 
and filtering and drying the precipitate. 

Hazard: Moderately toxic. 

Uses: Antifouling paints; insecticide. 

See also soaps (2). 

copper ricinoleatc Cu(Ci7H320HC00)2. Green plastic 
solid; soluble in water and aliphatic hydrocarbons; 
partially soluble in alcohols and glycols; soluble in 
ketones and aromatic hydrocarbons. Softening point 
64° C. Combustible. 

Hazard; To.xic by ingestion. 

Uses: Fungicides; insecticides. 

copper scale. A coating formed on copper after heat- 
ing. composed of cupric and cuprous oxides. 

copper selenate (cupric selenate) CuSeOj- 5H.’0. 
Properties: Light-blue crystals. Soluble in acids, am- 
monium hvdroxidc, water; insoluble in alcohol. Sp. 
gr. 2.559. Loses 4H:0 at 50-100°C. 


copper silicate. A complex mixture precipitated by 
solutions of copper salts from sodium silicate solu- 
tions. Used in pigments, catalysts and insecticides. 

copper silicide. See silicon-copper. 

copper silicofluoride. See copper fluosilicate. 

copper sodium chloride (sodium copper chloride) 
CuCh ■ 2NaCl • 2 H 2 O. 

Properties; Light-green crystals. Soluble in water, 
copper sodium cyanide. See sodium-copper cyam'de. 

copper stearate (cupric stearate) Cu(Ci 8 H 35 02 ) 2 . 
Properties; Light blue powder. Soluble in ether, chloro- 
form, benzene and turpentine; insoluble in water. 
M.p. 125°C. Combustible. 

Derivation: By the interaction of copper sulfate and 
sodium stearate. 

Hazard: Moderately toxic. 

Uses: Bronzing plaster statues; paint; see also soaps 

( 2 ). 

copper subacetate. See copper acetate, basic, 
copper suboxide. See copper oxide, red. 

copper sulfate (cupric sulfate; blue vitriol; blue stone; 
blue copperas) CUSO 4 • 5 H 2 O. 

Properties: Blue crystals or blue crystalline granules 
or powder, slowly efflorescing in air; white when 
dehydrated; nauseous metallic taste. Soluble in wa- 
ter, methanol; slightly soluble in alcohol and glycerol. 
Sp. gr. 2.284. 

Derivation: Action of dilute sulfuric acid on copper 
or copper oxide (often as oxide ores) in large quan- 
tities, with evaporation and crystallization. 

Method of purification: Recrystallization. 

Grades: Technical; C.P.; N.F.; also sold as monohy- 
drate. Available as crystals or powder. 

Containers: Multiwall paper sacks; drums. 

Hazard: Toxic by ingestion. 

Uses: Agriculture (soil additive, pesticides, Bordeaux 
mixture); feed additive; germicides; textile mordant; 
leather industry; pigments; electric batteries; electro- 
plated coatings; copper salts; reagent in analytical 
chemistry; medicine; wood preservative; preserva- 
tion of pulp wood and ground pulp; process en- 
graving and lithography; ore flotation; petroleum 
industry; synthetic rubber; steel manufacture; treat- 
ment of natural asphalts. The anhydrous salt is used 
as a dehydrating agent. 

copper sulfate, ammoniated (cupric ammonia sulfate; 
ammonio-cupric sulfate; copper aminosulfate) 
Cu(NH 3 ) 4 S 04 • H 2 O. 

Properties: Dark blue, crystalline powder; decom- 
poses in air; soluble in water; insoluble in alcohol. 
Derivation: By dissolving copper sulfate in ammo- 
nium hydroxide and precipitating with alcohol. 
Hazard: Toxic by ingestion. 

Uses: Calico printing; manufacturing copper arse- 
nate; insecticide; treating fiber products. 

copper sulfate, tribasic CUSO 4 ■ 3Cu(OH); • H;0. 
Properties: Aqua colored powder of extremely fine 
particle size; water-insoluble; stable in storage; 
forms essentially neutral water dispersion. 

Hazard; Toxic by ingestion. 

Uses: A fixed copper fungicide. Also micronuirient 
for plants. Compatible with DDT. arscnicals, or- 
ganic insecticides, sulfur and cryolite. Used as spray 
or dust. Docs not inhibit photosynthesis. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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copper sulfide (cupric sulfide) CuS. 

Properties; Black powder or lumps. Soluble in nitric 
acid; insoluble in water. Occurs as the mineral co- 
vellite. Sp. gr. 3.9-4.6; decomposes 220° C. 
Derivation; By passing hydrogen sulfide gas into a 
solution of a copper salt. 

Hazard; Toxic by ingestion. 

Uses; Antifouling paints; dyeing with aniline black. 
See also cuprous sulfide. 

copper sulfocarbolate. See copper phenolsulfonate. 
copper sulfocyanide. See cuprous thiocyanate, 
copper tallate. See soaps (2). 

copper trifluoroacefylacetonate 
Cu[OC(CH 3); CHCOCCFj)]^. 

Properties: Solid; m.p. 188-190°C. 

Hazard: May be toxic. 

Uses; Metal analysis standards, vapor phase deposi- 
tion of metals, laser studies. 

copper tungstate (cupric tungstate) CUWO4 ■ 2HjO. 
Properties: Light-green powder; soluble in ammo- 
nium hydroxide; sYightiy soiuhie in acetic acid; in- 
soluble in alcohol and water. 

copper, yellow. See chalcopyrite. 

copper zinc chromate. Variable in composition. Used 
as a fungicide. 

“Coppralyte.”2* Trademark for a group of products 
for electroplating copper. 

“Coprantine.”^’ Trademark for dyes requiring after- 
treatment with copper compounds, 

copra oil. The name applied to lower grades of coco- 
nut oil (q.v.). 

“Co-Ral.”'*' Trademark for 0,0-diethyl-0-3-chloro- 
4-methyl-2-oxo-2H-l-benzopyran-7-yl phosphoro- 
thioate. 

“Coral.”^’* Trademark for a stereospecific polyiso- 
prene rubber consisting essentially of cis-1, 4-poly- 
iso prene. 

Properties; Similar to those of natural rubber, both 
unvulcanized and vulcanized. 

Use: Replacement for natural rubber. 

coral. Skeletons of the coral polyps found in the 
warmer oceans and consisting mainly of calcium 
carbonate colored with ferric oxide. Coral rock is 
porous. It occurs in the form of reefs east of Aus- 
tralia, and at other locations in the southwest Pacific. 
It has been found to be the habitat of organisms that 
are rich in prostaglandins (q.v.). 

Hazard; Toxic; will infect open wounds. 

Uses; Building stone; cement; road and air field con- 
struction; jewelry, etc. 

“Coramine.”3''5 Trademark for nikethamide. 

“Coray.”5> Trademark for a series of general-purpose 
naphthenic base oils that serve as lubricants, in 
process applications, and as components in proprie- 
tary formulations. 

“Corcel” 46”“ Trademark for cellular glass micro- 
spheres in the form of fine white powder, obtained 
by beneficiation of a natural siliceous earth; has 
high water absorption value, low thermal conductiv- 
ity, bulk density of 3 to 4.5 Ib/cubic foot. Used as 
filler for plastics, thermal insulating material, ad- 
mixture for concrete, surface coatings and catalyst 
carrier. 


“Cordex.”'''' Trademark for a cordage oil solution of 
copper naphthenate containing 8% copper metal. 

Use; Fungicide. 

cordite. A smokeless powder which is a mixture of 
nitrocellulose and nitroglycerin with about 5% pet- 
rolatum added to thicken and stabilize the mixture. 
Materials are dissolved in acetone and mixed. Evapo- 
ration of the excess acetone leaves a gelatinous 
mass which is extruded into cords. 

Shipping regulations: (Rail, Air) Not listed. Consult 
regulations. 

“Corephen Trademark for phenol formalde- 

hyde condensation product; used as vehicle in highly 
acid-resistant paints. 

“Coresinblak No. Trademark for a paste con- 

sisting of a jet black impingement carbon thoroughly 
dispersed in an alkyd resin. Composition: 18% car- 
bon black, 32% alkyd resin, and 50% solvent. Com- 
patible with most medium and short oil alkyds. 

Containers; 40- and 400-lb metal drums. 

Use; For making high grade enamels, both air dry and 
WKing. 

“Corexit.”^’ Trademark for a nonionic surfactant de- 
signed to disperse oil slicks on sea water. Can be ap- 
plied in spray form. Claimed to be nontoxic to 
marine organisms. 

“CoRezyn.”'*^^ Trademark for a variety of polymer 
resins tailored for specific uses, and for materials 
used with the polymers in making finished products. 

“Corgard.”2o Trademark for a borosilicate glass ar- 
mored with an opaque, filament-wound laminate of 
glass fiber and a modified polyester resin. 

“Corial Bottom.”3<” Trademark for a series of leather- 
finishing agents consisting of plasticized acrylic 
resin emulsion; 40-41% solids. 

coriander oil. 

Properties; An essential oil. Colorless or slightly yel- 
lowish liquid; aromatic odor; warm, spicy taste. Sol- 
uble in alcohol, ether, and chloroform. Sp. gr. 
0.863-0.878; refractive index 1.4665 (20°C); optical 
rotation +8 to +15°. May be irritating when ingested. 
Combustible. 

Chief known constituents; Linalool; pinene. 

Derivation; Distilled from the fruit of Coriandrum 
sativum. 

Grades: Technical; U.S.P.; F.C.C. 

Containers: Tins; glass bottles. 

Use: Flavoring (gin). 

coriandrol. See <7-linalooI. 

Cori ester. See glucose 1-phosphate. 

cork. A form of cellulose comprising the light outer 
bark of the oak tree known as Quercus suber. It 
grows naturally in southern Europe and northern 
Africa and has been cultivated in southwestern U.S. 
Its special properties are extreme lightness, relative 
imperviousness to water, resilient structure, and low 
rate of heat transfer. These account for its useful- 
ness as bottle stoppers, insulation, wallboard, life 
preservers, gaskets, and sound-deadening insertions. 
Specific gravity about 0.4. Combustible; nontoxic. 

corkboard. A mixture of ground cork and paper pulp 
formed into thick sheets for insulating purposes. 

“Corlar.”^® Trademark for chemical resistant finishes 
having a base of polyamide catalyzed epoxy resins. 

corn oil (maize oil). 

Properties: Pale yellow liquid; characteristic taste 
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and odor. Insoluble in water; soluble in ether, chlo- 
roform, amyl acetate, benzene, and carbon disulfide 
and slightly soluble in alcohol. Sp. gr. 0.914-0.921; 
saponification value 188-193; iodine value 102-128. 
Flash point 490° F. Combustible. Nontoxic and non- 
drying. Moderate tendency to spontaneous heating. 
Chief constituents: linoleic and oleic acids (unsatu- 
rated), palmitic and stearic (saturated). 

Derivation: The germ of common corn (Indian corn, 
Zea mays) is removed from the grain and pressed. 
Grades: Crude; refined; U.S.P.; technical. 

Containers: Drums; tank cars. 

Uses: Foodstuffs; soap; lubricants; leather dressing; 
factice; margarine; salad oil; hair dressing; solvent. 

cornstarch. A carbohydrate polymer derived from 
corn of various types; composed of 25% amylose and 
75% amylopectin; a white powder which swells in 
water. It is the most widely used starch in the U.S. 
The so-called waxy variety (made from waxy corn) 
contains only branched amylopectin molecules. Its 
chief uses are as a source of glucose; in the food in- 
dustry" as a filler in baking powder and thickening 
agent in various food products and in adhesives and 
coatings. It has been proposed as an additive to 
plastics to promote rapid degradation in such prod- 
ucts as bottles and waste containers. See also starch. 

corn steep liquor. The dilute aqueous solution ob- 
tained by soaking corn kernels in warm 0.2% sulfur 
dioxide solution for 48 hours as the first step in the 
recovery of corn starch, corn oil, and gluten from 
corn. The solution contains mineral matter as well 
as soluble organic material extracted from the corn. 
It is used as a growth medium for penicillin and 
other antibiotics, and it is also concentrated and 
used as an ingredient of cattle feeds. 

corn sugar. See dextrose, 
corn syrup. See glucose syrup. 

“Corobex.”i5’ Trademark for a series of organotin 
salt compounds, phenylmercuric salt compounds and 
quaternary compounds used as bacteriostatic and 
fungistatic finish in the textile, plastics, and rubber 
industries. 

Hazard: Probably toxic by ingestion. 

corona. An electrical discharge effect which causes 
ionization of oxygen and the formation of ozone. It 
is particularly evident near high-tension wires and 
in spark-ignited automotive engines. TTie ozone 
formed can have a drastic oxidizing effect on wire 
insulation, cable covers and hose connections; for 
this reason such accessories are made of oxidation- 
resistant materials such as nylon, neoprene, and 
other synthetics. 

“Corragel.”” Trademark for a colloidal clay that 
functions as a unique starch adhesive additive. 

corresponding states (reduced states). Two substances 
arc in corresponding states when their pressures, 
volumes (or densities) and temperatures are propor- 
tional, respectively, to their critical pressures, vol- 
umes (or densities) and temperatures. If any two of 
these ratios are equal, the third must also be equal. 
This principle has been useful in the development of 
physical and thermal properties of substances. 

corrosion. (1) The electrochemical degradation of 
metals or alloys due to reaction with their environ- 
ment; it is accelerated by the presence of acids or 


bases. In general, the corrodability of a metal or 
alloy depends upon its position in the activity se- 
ries (q.v.). Corrosion products often take the form 
of metallic oxides; in the case of aluminum and 
stainless steel, this is actually beneficial, for the ox- 
ide forms a strongly adherent coating which effec- 
tively prevents further degradation. Hence these 
metals are widely used for structural purposes. The 
rusting of iron is a familiar example of corrosion, 
which is catalyzed by moisture. Acidic soils are 
highly corrosive; sulfur is a corrosive agent in auto- 
motive fuels and in the atmosphere (as SO 2 ). Sodium 
chloride in the air at locations near the sea is also 
strongly corrosive, especially at temperatures above 
70°F. Copper, nickel, chromium, and zinc are 
among the more corrosion-resistant metals, and are 
widely used as protective coatings for other metals. 
(See also tarnish). Excellent corrosion-resistant al- 
loys are stainless steel (18 Ni-8Cr), monel metal (66 
Ni-34Cu) and duralumin. See also protective coat- 
ings; paints. 

(2) The destruction of body tissues by strong acids 
anof bases. See corrosive mafen'af. 


“Corrosion Inhibitor CS.”'‘’* Trademark for a syner- 
gistic combination of sodium nitrate-borax and or- 
ganic inhibitors; used to prevent corrosion of ferrous 
and non-ferrous metal and alloy surfaces in low- 
makeup closed cooling and heating systems. 

“Corrosion Inhibitor NPA.”-'’ Trademark for nonyl- 
phenoxyacetic acid. 

corrosive sublimate. Obsolete term for mercuric chlo- 
ride. 


corrosive material. Any solid, liquid, or gaseous sub- 
stance that burns, irritates, or destructively attacks 
organic tissues, most notably the skin and, when 
tak^en internally, the lungs and stomach. Among the 
more widely used chemicals that have corrosive prop- 
erties are the following: 
acetic acid, glacial hydrofluoric acid 

acetic anhydride nitric acid 

bromine potassium hydroxide 

chlorine sodium hydroxide 

fluorine sulfuric acid 

hydrochloric acid 
See also toxic materials 


“Corrosol.”52‘ Trademark for phosphoric acid-type 
metal conditioners and rust removers used to remove 
rust from steel and prepare it for further processing 
or prepare normally nonreceptive zinc and aluminum 
surfaces for paint. 

“Cortate.”-’^' Trademark for deoxycorticosterone ace- 
tate. 


“Cortef.”’-’ Trademark for hydrocortisone. 

corticoid hormone. A hormone produced or isolated 
from the cortex (external layer) of the adrenal gland. 
Corticoid hormones now used in medicine include 
cortisone, hydrocortisone, deoxycorticosterone, flud- 
rocortisone, prednisone, prednisolone, methyl pred- 
nisolone, triamcinolone, dexamethasone, cortico- 
tropin (ACTH), and aldosterone. Some occur 
naturally in adrenal extract; others are modifications 
of the natural hormones. All are now made syn- 
thetically. They are derivatives of cyclopentano- 
phenanthrene. 

See also cortisone. ACTH. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents 
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corticosterone C21H30O4. One of the less active adre- 
nal cortical steroid hormones. 

Properties: Crystalline plates; m.p. 1 80-1 82° C. Solu- 
ble in organic solvents; insoluble in water. 

Derivation: Isolation from adrenal cortex extract; 
synthesis from deoxycholic acid. 

Use: Biochemical research. 

corticotropin. See ACTH. 

“Cortifan.”^^' Trademark for hydrocortisone (q.v.). 

cortisol. See hydrocortisone. 

cortisone (1 l-dehydro-17-hydroxycorticosterone) 

C 21 H 28 O 5 . An adrenal cortical steroid hormone. It 
affects carbohydrate and protein metabolism. 

Properties: White crystalline solid; m.p. 220-224° 
(dec). Dextrorotatory in solutions. Slightly soluble 
in water; sparingly soluble in ether, benzene, and 
chloroform; fairly soluble in methanol, ethanol, and 
acetone. 

Derivation: From adrenal gland extract (usually from 
cattle) (historical method); synthetically, from bile 
acids, from other steroids or sapogenins. 

Hazard: May have damaging side effects, e.g., sodium 
retention. 

Use: Medicine (usually as acetate salt) in treatment 
of acute arthritis, Addison’s disease, inflammatory 
diseases of eyes and skin, and others. 

“Cortogen” Acetate. 221 Trademark for cortisone ace- 
tate. 

“Cortone.”'23 Trademark for cortisone (q.v.). 

“Cortril.”255 Trademark for hydrocortisone (q.v.). 

corundum (emery) AI2O3. Natural aluminum oxide, 
sometimes with small amounts of iron, magnesium, 
silica, etc. 

Occurrence: New York; Greece; Asia Minor. 

Hazard: Slight, by inhalation. A nuisance dust. 

Use: Various polishing and abrasive operations; 
grinding wheels. 

See also aluminum oxide; diaspore; sapphire. 

corynine. See yohimbine. 

cosmetic. Any preparation in the form of a liquid, 
semi-liquid, paste, or powder applied to the skin to 
improve its appearance, and for cleaning, softening 
or protecting the skin or its adjuncts, but without 
specific medicinal or curative effects; they include 
hairsprays, shampoos, nail polish, deodorants, shav- 
ing creams, facial creams, dusting powders, rouge, 
etc. Detergents such as common soap and bacteri- 
cidal agents are not themselves classed as cosmetics, 
though they may be components of cosmetic mixtures. 
A partial list of cosmetic ingredients is the following: 
animal fats (lanolin) 
vegetable oils, waxes 
alcohols (glycerol, gly- 
cols) 

surfactants (alkyl sulfo- 
nates) 

UV blocking agents 
(PABA) 

pnehylene diamine 
aluminum chlorohy- 
drate 

FDC organic dyes 
talc (magnesium silicate) 
essential oils 
inorganic pigments 
chlorophyllins 
nitrocellulose lacquers 
steroid hormones 


Knowledge of the structure and function of the skin 
is essential for proper cosmetic formulation (cos- 
meticology). All ingredients must be tested for pos- 
sible toxic effects, since the skin is an important 
means of access for poisons. Addition of proteins to 
cosmetic preparations is of questionable value. 

“Cosmo.”528 Trademark for imitation flavors made 
from essential oils and synthetic chemicals with al- 
cohol and propylene glycol as solvents. 

cosmochemistry. See astrochemistry; chemical plane- 
tology. 

“Cosol.”^' Trademark for high-boiling coal-tar sol- 
vents for use in alkyd resin enamels and synthetic 
lacquers. 

“Costyreneblak.”'22 Trademark for a series of carbon 
black-polystyrene dispersions. Used for coloring 
polystyrene scrap. Available in chip form in several 
grades. 

cotton. Staple fibers, surrounding the seeds of various 
species of Gossypium. Both Egyption and Sea Island 
cotton have unusually long staple (about 2 inches). 
Cotton is the major textile fiber and an important 
source of cellulose, which constitutes 88-96% of the 
fiber. So-called “absorbent cotton” is almost pure 
cellulose. 

Properties: Tenacity, 3 to 6 g per denier (dry), 4 to 8 g 
per denier (wet); elongation 3-7%; sp. gr. 1.54; 
moisture regain 7% (70° F, 65% relative humidity); 
yellows slowly at 250°F, decomposes about 300°F; 
low permanent set; decomposed by acids; swells in 
caustic but is undamaged. Soluble in cuprammonium 
hydroxide. Subject to mildew. May be dyed by di- 
rect, vat, azoic, sulfur, and basic dyes. Combustible. 
Sources: United States; Brazil; Egypt; India. 

Hazard; Moderately toxic and flammable in the form 
of dust or Enters; fiber ignites readily. Tolerance 
(dust), 0.2 mg per cubic meter of air. 

Uses: Apparel; industrial and household fabrics; auto- 
mobile tires; upholstery; medicine. 

Shipping regulations: (as Enters, hulls, or oily waste) 
(Rail) Yellow label. Not acceptable by express. (Air) 
Not acceptable. See also cellulose. 

cotton, acetylated. Cotton fibers, threads, or fabrics 
treated with acetic anhydride, acetic acid, and per- 
chloric and catalyst to improve the heat, rot, and 
mildew resistance by forming a surface coating of 
cellulose acetae. 

Hazard: Ignites readily; not self-extinguishing. 

cotton, aminized. A cotton fabric produced by react- 
ing 2-aminoethylsulfuric acid with the cellulose of 
the fabric in a strongly alkaline solution. The treated 
cotton can take acid wool dyes and can be made rot- 
resistant and water-repellent. 

cotton, cyanoethylated. Cotton treated with acryloni- 
trile; it is passed through a caustic bath, which in- 
duces mild swelling of the fiber and catalyzes the sub- 
sequent reaction with acrylonitrile. The fabric is 
then neutralized with acetic acid, washed and dried. 
The treatment leaves 3-5% nitrogen attached to the 
cellulose polymer. The cyanoethylated fiber is claimed 
to have permanent rot- and mildew-resistance, 
greater retention of strength after exposure to heat, 
improved receptiveness to dyes, and higher abrasion- 
and stretch-resistance. 

cotton Enters. Short fleecy fibers which adhere to cot- 
tonseed after it has been passed once through a 
cotton-gin. They are removed from the seed by a 
second ginning. 
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Hazard: Flammable, dangerous fire risk. 

Uses: Rayon manufacture; cellulosic plastics; nitro- 
cellulose lacquers; soil-cement binder in road con- 
struction; explosives. 

Shipping regulations: (Rail, Air) Consult regulations. 

cotton, mercerized. Cotton which has been strength- 
ened by passing through a 25 to 30% solution of so- 
dium hydroxide under tension, and then washed 
with water while under tension. This causes the 
fibers to shrink, increases their strength and attrac- 
tion for colors, as well as imparting luster. A pro- 
cess using liquid ammonia for this purpose has been 
introduced in the U.K. 

cotton oil (cotton spraying oil). A compounded oil 
sprayed (in the form of a fine-mist) onto cotton to 
condition the fibers for yam-making operations. 
Used to lubricate the fibers, to reduce static, “fly,” 
and dust and generally improve the suppleness and 
strength of the fibers. 

cottonseed. The seed of the cotton plant, Gossypium 
hirsutum. It contains about 22% crude fiber, 20% 
protein, 20% oil, 10% moisture, and 24% nitrogen- 
free extract; also contains from 1 to 2% of toxic 
pigment gossypium (q.v.); specially processed ker- 
nels are free of this principle. 

Hazard: Generates dangerous amounts of heat if 
piled or stored wet or hot. Powerful allergen; may 
cause asthma and other respiratory difficulty on in- 
halation. 

Uses: Source of cottonseed oil and meal; cotton linters; 
source of nutritional protein after removal of gossy- 
pol by centrifu^tion. 

Shipping regulations: (Air) Consult regulations. 

cottonseed meal (cottonseed cake). The pulverized cot- 
tonseed press cake. Depending on the extractive 
process, varying percentages of protein will remain 
in the meal and it is normally sold with 36 to 45% 
protein content. TTie 42% product contains approxi- 
mately 42% crude protein; 6% crude fiber; 25% 
nitrogen-free extract; 10% ether extract (fat) and 7% 
ash. The total digestible nutrient averages 79%. The 
ash is high in potash and phosphate; some types con- 
tain the toxic principle gossypium (q.v.). 

Containers: Bulk or bags. 

Uses: Animal feeds; fertilizer ingredient; filler for 
plastics. 

cottonseed oil. 

Properties: Pale yellow or yellowish-brown to dark 
ruby-red or black-red, fixed, semi-drying oil de- 
pending on the nature and condition of the seed. The 
pure oil is odorless and has a bland taste. Soluble 
in ether, benzene, chloroform and carbon disulfide; 
slightly soluble in alcohol. Sp. gr. 0.915-0.921; 
solidification range 31-35°C; saponification value 
190-198; iodine value 109-116. Flash point 486°F. 
Combustible. 

Chief constituents: Glycerides of palmitic, oleic and 
linoleic acids. 

Derivation: From cotton seeds by hot-pressing or sol- 
vent extraction. 

Grades: Crude; refined; prime summer yellow; bleach- 
able; U.S.P. 

Containers: Drums; tank cars. 

Uses: Leather dressing; soap stock; lubricant; glycerol; 
base for cosmetic creams; hydrogenated to scmisolid 
for use in food products; waterproofing composi- 
tions. 


Cottrell, Frederick G. (1877-1948). A native of Cali- 
fornia, Cottrell obtained his doctorate from Liebig 
in 1902. His major contribution to industrial chem- 
istry was his discovery of a practical method of dust 
elimination by electrical precipitation. Used in fac- 
tory stacks and other large units, this process has 
contributed greatly to purifying the atmosphere of 
industrial areas. The principle involves charging a 
suspended wire with electricity. This creates a field 
which ionizes the surrounding air, the particles as- 
suming the charge on contact and then moving to 
the wall of the stack where they are electrically dis- 
charged and precipitated. 

coumaphos. Generic name for 0,0-diethyl-0-(3-chloro- 
4-methyl-2-oxo-2H-l-benzopyran-7-yl)phosphoro- 
thioate; C9H302(CH3)C10PS(0C2H5)2. 

Properties: Crystals; m.p. 95° C. Insoluble in water; 
soluble in aromatic solvents. Cholinesterase inhibitor. 
Hazard: Toxic. Use may be restricted. 

Uses: Insecticide; anthelmintic. 

coumarin (cumarin; benzopyrone; tonka bean com- 
phor) C9H6O2. A lactone. 

Properties: Colorless crystals, flakes or powder; fra- 
grant odor similar to vanilla; bitter, aromatic burning 
taste; m.p. 69° C; b.p. 290° C. Soluble in 10 vols of 
95% alcohol, in ether, chloroform, and fixed volatile 
oils; slightly soluble in water. Combustible. 
Derivation: (a) By heating salicylic aldehyde, sodium 
lactate and acetic anhydride; (b) fine grades are iso- 
lated from Tonka beans. 

Hazard: Toxic. Use in food products prohibited 
(FDA). 

Uses: Deodorizing and odor-enhancing agent; phar- 
maceutical preparations. 

coumarone (benzofuran). CgHeO. A bicyclic ring com- 
pound derived from coal-tar naphtha; the parent 
substance of coumarone-indene resins (q.v.). 

coumarone-indene resin. A thermosetting resin derived 
by heating a mixture of coumarone and indene (q.v.) 
with sulfuric acid, which induces polymerization. 
At room temperature it is soft and sticky; on heat- 
ing it hardens to a resinous solid. Soluble in hydro- 
carbon solvents, pyridine, acetone, carbon disulfide 
and carbon tetrachloride; insoluble in water and al- 
cohol. Combustible; nontoxic. Said to have been the 
first synthetic polymer. 

Uses: Adhesives, printing inks, floor tile binder, fric- 
tion tape. See also “Cumar,” “Nevidene,” “Para- 
dene.” 

countercurrent. Descriptive of a process in which a 
liquid and a vapor stream, or two streams of immis- 
cible liquids or a liquid and a solid, are caused to 
flow in opposite directions and past or through one 
another with more or less intimate contact, so that 
the individual substances present are more or less 
completely transferred to that stream in which they 
are more soluble or stable under the conditions ex- 
isting. The streams leasing such a process are usu- 
ally of higher purity that can be attained otherwise 
at equal cost (see extraction, liquid-liquid). Distilla- 
tion with a fractionating column is also a typical 
countercurrent process, in which rising vapor is 
purified by contact with descending liquid (reflux). 
Leaching, washing and chemical reaction arc fre- 
quently carried out in a countercurrent manner. 

count. (1) The external indication given by a radia- 
tion detector such as a Geiger counter of the amount 
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of radioactivity to which the detector is exposed. 
The background counts are those which come from 
a source external to that being measured. 

(2) TTie number of warp and filler threads in a linear 
inch of a textile fabric, e.g., the count of a sheeting 
may be 80 X 60. 

coupling. (1) The combination of an amine or phenol 
with a diazonium compound to give an azo com- 
pound, the reaction of which azo dyes are prepared; 
thus meta-phenylenediamine C(;H4(NH2)2 couples 
with benzene diazonium chloride C6H5N2CI to pro- 
duce the dye chrysoidine C6H5N2C6H3(NH2)2. 

(2) Oxidative coupling (q.v.). 

(3) An agent, e.g., a vinyl silane, used to protect 
fiberglass laminates from effects of water absorp- 
tion. 

(4) A condensation polymerization of amino acids 
to form proteins; it can be done synthetically only by 
suppressing certain active sites on the amino acid 
molecules. 

covalent bond. See bond, chemical. 

"Covarnishl3lak.’'’i5^ Trademark for a series of dry 
powders consisting of carbon black dispersed in a 
hydrocarbon fossil resin. Used for pigmenting alkyd 
and oleoresinous enamels and coloring rubber ce- 
ments. Can be dissolved in the vehicle by simple 
stirring. 

covering power. See opacity. 

Cox chart. A special semilogarithmic plot of vapor 
pressure vs. temperature especially useful for the 
petroleum hydrocarbons. The graph corres[}onding 
to each separate hydrocarbon is a straight line. All 
the lines appear to intersect at a point outside the 
chart. 

C.P. Abbreviation for chemically pure, an accepted 
grade of drugs and fine chemicals that contain no 
detectable impurities. 

“CP-40.”®2 Trademark for chlorination derivatives of 
paraffin wax. 

Uses: Rendering fabrics waterproof and fire re- 
tardant; fire-retardant paints; plasticizer and extender 
for certain plastic materials; etc. 

“CPA-1800.”^'*'' Trademark for a compound contain- 
ing fluorine compounds and trivalent chromium. 
Uses: In the electroplating industry as an additive to 
chromium plating solutions, acts as catalyst to im- 
prove performance. 

“C-P-B.”2‘'8 Trademark for dibutyl xanthogen di- 
sulfide. 

Properties: Amber-colored, free-flowing liquid; sp. 
gr. 1.15; soluble in acetone, benzene, gasoline, and 
ethylene dichloride; insoluble in water. 

Use: Accelerator for pure gum hand-made druggists 
sundries and medical supplies, bathing shoes, bath- 
ing caps, novelties, and cold-cure cements. 

“CP” Bond.^o Trademark for custom-tailored dry 
polyvinyl alcohol-based adhesive blends. 

“CPDA.”^“5 Trademark for the dianhydride of 1, 2,3,4- 
cyclopentanetetracarboxylic acid. Available in both 
granular and fine ground forms. 

CPR. Abbreviation for cyclonene-pyrethrin-rotenone. 
Applied to various insecticide formulations contain- 
ing as active ingredients approximately 10 parts 
piperonyl cyclonene, 5 parts rotenone, and 1 part 
pyrethrin. 


“CPTA.”5“5 Trademark for 1,2,3,4-cyclopentanecar- 
boxylic acid. 

Cr Symbol for chromium. 

“CR-39.”‘’^ Trademark for allyl diglycol carbonate, 
an optical plastic. 

Properties: Clear optical plastic highly resistant to 
impact and abrasion. Furnished as a clear liquid. 
Thermosetting. 

Uses: Ophthalmic lenses, shields, instrument panels, 
marine and aircraft glazing. 

cracking. The decomposition by heat, with or without 
a catalyst, of petroleum or heavy petroleum frac- 
tions, with production of gasoline, fuel oil, or other 
products. If no catalysts are used the process is called 
thermal cracking. Steam cracking of naphtha to 
ethylene and other petrochemicals is widely prac- 
ticed. The term is also applied to other thermal 
decomposition processes; thus ammonia (NH3) may 
be cracked to nitrogen and hydrogen, and natural 
gas hydrocarbons such as methane (CH4) are cracked 
into carbon and hydrogen, or into other hydro- 
cai'crtjrft. 

See also hydrocracking, reforming, catalysis. 

“Crag.”2i‘< Trademark for agricultural chemicals in- 
cluding: 

(1) Fly Repellent (active ingredient, butoxy poly- 
propylene glycol). Colorless liquid, 100% active ma- 
terial. 

(2) Fungicide 974 (active ingredient, 3,5-dimethyI- 
tetrahydro-1 ,3,5-2H-thiadiazine-2-thione). Wettable 
powder, 85% active material. Toxic and irritant. 

(3) Glyodin Solution (active ingredient, 2-heptadecyl 
glyoxaldine acetate) 34% active solution. 

(4) Herbicide-1 (SES) (active ingredient, sodium 
2,4-dichlorophenoxyethyl sulfate). Water-soluble 
powder, 90% active material. Tolerance, 10 mg per 
cubic meter of air. 

crambe seed oil. A vegetable oil obtained from the 
seeds of the crambe, a plant related to mustard and 
rape. Growth and processing techniques have been 
studied by the Agricultural Research Service of 
USDA. The plant can be grown on marginal and 
strip-mined land; its high content of erucic acid and 
the high protein content of its meal make it eco- 
nomically attractive; the oil itself is useful as an in- 
dustrial lubricant, especially for molds for contin- 
uous steel casting. 

cream of tartar. See potassium bitartrate. 

creatine (N-methyl-N-guanylglycine; (alpha-methyl- 
guanido)acetic acid) HN:C(NH2)N(CH3)CH2COOH. 
A nitrogenous acid widely distributed in the mus- 
cular tissue of the body. 

Properties: (monohydrate) Prisms from water; anhy- 
drous at 100° C; decomposes 303° C; slightly soluble 
in water; insoluble in ether. 

Source: Commercially isolated from meat extracts. 
Grades: Technical; C.P. 

Use: Biochemical research. 

creatinine C4H7N3O. The anhydride of creatine (q.v.); 
a metabolic waste product. 

Properties: Leaflets from water; decomposes about 
270°C; soluble in water; slightly soluble in alcohol; 
nearly insoluble in ether, acetone, and chloroform. 
Use: Biochemical research. 

creep. See cold flow. 

creosoi (2-methoxy-4-methylphenol; 4-methylguaiacol) 
CH30(CH3)C6H30H. One of the active constitu- 
ents of creosote, derived from beechwood tar. 
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Properties: Colorless to yellow liquid. Sp. gr. 1.092 
(25°C); m.p. 5.5°C; b.p. 220°C; slightly soluble in 
water; soluble in alcohol, benzene, chloroform, 
ether, acetic acid. 

creosote carbonate. 

Properties: Clear, colorless or yellowish, viscous liq- 
uid; slight creosote odor and taste. Soluble in alco- 
hol; insoluble in water. 

Derivation: Mixture of carbonates of various constitu- 
ents of creosote. 

Use: Medicine. 

creosote, coal-tar (creosote oil; liquid pitch oil; tar oil). 
Properties: Yellowish to dark green-brown, oily liq- 
uid; clear at 38° C or higher; naphthenic odor; 
frequently contains substantial amounts of naphtha- 
lene and anthracene; distilling range 200-400°C; 
flash point 165° F (closed cup); soluble in alcohol, 
benzene, and toluene; immiscible with water. Com- 
bustible. 

Derivation: Fractional distillation of coal-tar. 

Method of purification: Rectification. 

Grades: Technical; crude; refined. 

Containers: Drums; tank cars. 

Hazard: Toxic by inhalation of fumes; skin and eye 
irritant. Use may be restricted. 

Uses: Wood preservative (ties, telephone poles, ma- 
rine piling, etc.); disinfectants. 

para-cresidine. See 5-methyl-ortho-anisidine. 

“Creslan.”” Trademark for an acrylic fiber. 

cresol (methyl phenol; hydroxymethylbenzene) 
CH3C6H4OH. A mixture of isomers obtained from 
coal tar or petroleum. 

Properties: Colorless, yellowish, or pinkish liquid; 
phenolic odor; sp. gr. 1.030-1.047; wt/gal 8.66-8.68 
lb; flash point approx. 180°F; m.p. 11-35°C; b.p. 
I91-203°C. Soluble in alcohol, glycol, and dilute 
alkalies. Combustible. 

Derivation: Coal tar (from coke and gas works); also 
synthetic. 

Grades: Various, depending on phenol content, or 
other properties. N.F. grade contains not more than 
5% phenol. 

Containers: Drums; tank cars; tank trucks. 

Hazard: Toxic and irritant; corrosive to skin and 
mucous membranes; absorbed through skin. Toler- 
ance, 5 ppm in air. Safety data sheet available from 
Manufacturing Chemists Assn., Washington, D.C. 
Uses: Disinfectant; phenolic resins; tricresyl phos- 
phate; ore flotation; textile scouring agent; organic 
intermediate, mfg. of salicylaldehyde, coumarin, and 
herbicides; surfactant; synthetic food flavors (para 
isomer only). 

Shipping regulations: (Air) Poison label. 

Sec also cresylic acids. 

meta-cresol (meta-cresylic acid; 3-methylphenol) 
CH3C6H4OH. 

Properties: Colorless to yellowish liquid; phenol-likc 
odor. Soluble in alcohol, ether, and chloroform; sol- 
uble in water. Sp. gr. 1.034; m.p. 12°C; b.p. 203°C; 
wt/gal 8.66 lb flash point 187°F. Combustible. 
Autoignition temp. 1038°F. 

Derivation; By fractional distillation of crude cresol 
(from coal tar); also synthetically. 

Method of purification; Rectification. 

Grade: Technical (95-98%). 

Toxicity, uses, see cresol. 


ortho-cresol (ortho-cresylic acid; 2-methylphenol) 
CH3C6H4OH. 

Properties; White crystals; phenol-like odor. Soluble 
in alcohol, ether, chloroform, and hot water. Sp. gr. 
1.047; m.p. 30.9°C; flash point 178°F. Autoignition 
ternp. 1110°F; b.p. 191°C; Ib/gal 8.68. Combustible. 

Derivation: (a) By fractional distillation of crude cre- 
sol from coal tar. (b) Interaction of methanol and 
phenol. 

Method of purification: Crystallization. 

Grades: According to freezing point: 25°, 29°, 30°, 
30.5° C, etc. 

Toxicity, uses, see cresol. 

para-cresol (para-cresylic acid; 4-methylphenol) 
CH3C6H4OH. 

Properties; Crystalline mass; phenol-like odor. Solu- 
ble in alcohol, ether, chloroform, and hot water; 
wt/gal 8.67 lb. Sp. gr. 1.039; bq3. 202°C; m.p. 
35.26° C; flash point 187°F. Combustible. Auto- 
ignition temp. 1038°F. 

Derivation: (a) By fractional distillation of crude cre- 
sol. (b) From benzene by the cumene process (see 
phenol). 

Method of purification; Crystallization. 

Grades; Technical; 98%; 99.0% min purity or 34° C 
min F.P. 

Toxicity, uses, see cresol. 

cresolphthalein C6H4COOC(C6H3(OH)CH3)2. An acid- 

base indicator, changes from colorless to red between 
pH 8.2 and 9.8. See also indicator. 

cresol purple ( ^H4SO;OC (C6H3(OH)CH3)2. Mcta- 

cresolsulfonphthalein, an acid-base indicator, show- 
ing color change from red to yellow over the range 
pH 1.2 to 2.8 and from yellow to purple over the 
range pH 7.4 to 9.0. See also indicator. 

cresol red C6H4S020C(C6H3(0H)CH3)2. Ortho-cresol- 

sulfonphthalein, an acid-base indicator, changes 
from red to yellow between pH 0.2 and 1.8 and from 
yellow to red between pH 7.0 and 8.8. See also 
indicator. 

cresotic acid (cresotinic acid; hydroxytoluic acid) 
CH3C6H3(0H)C00H. Ten possible isomers; most 
common is 2-hydroxy-3-methyIbenzoic acid, also 
known as ortho-cresotic acid or ortho-homosalicylic 
acid. The description which follows is of this iso- 
mer. 

Properties: White crystals or powder; m.p. 166°C; 
b.p. about 250°C; insoluble in water; soluble in alco- 
hol and ether. Combustible. 

Derivation: Treatment of ortho-cresol with caustic 
and carbon dioxide under pressure. 

Containers: Fiber cans; drums. 

Uses; Dye intermediate; research on plant growth 
inhibition. 

“Crcstalkyd.”^'’’ Trademark for a group of oil-modified 
alkyd resins. Oil length from 30% to 80%, A.V. 
< 15. 

Uses; High-quality paints, lacquers, enamels, and s-ar- 
nishes. Plasticizing resin for nitrocellulose and sim- 
ilar finishes. 

“Crcslapol.”-''’ Trademark for a series of plasticizers 
for polysinyl chloride; also a designation for spe- 
cialty polyesters used in dispersing media. 
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meta-cresyl acetate (meta-tolyl acetate) 
CH3C6H4OCOCH3. 

Properties; Colorless oily liquid; odor similar to phe- 
nol; b.p. near I12°C; distils with steam; insoluble in 
water; soluble in common organic solvents. Combus- 
tible. 

Use: Medicine. 

ortho-cresyl acetate (ortho-tolyl acetate) 
CH3COOC6H4CH3. 

Properties; Liquid; b.p. 83-85°C (10 mm); 208°C 
(760 mm). Nearly insoluble in cold, soluble in hot 
water; soluble in organic solvents. Combustible. 

Use: Flavoring. 

para-cresyl acetate (para-tolyl acetate) 
CH3C6H4OCOCH3. 

Properties; Colorless liquid; floral odor. Soluble in 
2.5 vols of 70% alcohol; in most fixed oils; insoluble 
in glycerol. Sp. gr. 1.0532 (15°C); optical rotation 
(100 mm) 0°; refractive index 1.500 to 1.504; acid 
value 0.7; ester value 341.6. Combustible. 

Grades: Technical; F.C.C. 

Uses; Perfumery; flavoring. 

cresyl diglycol carbonate (diethylene glycol bis(cresyl- 
carbonate)) C 20 HJ 2 O 7 . 

Properties: Colorless liquid of low volatility. Sp. gr. 
1.19 (20/ 4° C); boiling point approximately 250“C (2 
mm); flash point 475° C; refractive index 1.523 
(20° C). Insoluble in water (very stable to hydroly- 
sis). Widely soluble in organic solvents. Compatible 
with many resins and plastics. Combustible. Low 
toxicity. 

Uses; Plasticizer. 

cresyl diphenyl phosphate (cresyl phenyl phosphate) 
(CH 3 C 6 H 4 )(C 6 Hs) 2 P 04 . Probably seldom a pure 
compound, but a mixture of ortho, meta, and para- 
cresyl and phenyl phosphates. 

Properties: Clear transparent liquid; very slight odor; 
insoluble in water; soluble in most organic solvents 
except glycerol. Sp. gr. 1.20 (20/20°C); f.p. -38°C; 
boiling range 235-255° C (4 mm). Flash point 450° F. 
Combustible. 

Uses: Plasticizer; extreme-pressure lubricant; hydrau- 
lic fluids; gasoline additive; food packaging. 

ortho-cresyl-alpha-glyceryl ether. See mephenesin. 

cresylic acids. Commercial mixtures of phenolic ma- 
terials boiling above the cresol range. An arbitrary 
standard in use for cresylic acids is that 50% must 
boil above 204°C. If the boiling point is below 
204°C, the material is called cresol (q.v.). Cresylic 
acid varies widely according to its source and boiling 
range. 

A typical commercial cut, b.p. 220-250° C, has the 
composition meta, para-cresols, 0-1%; 2,4- and 2,5- 
xylenols, 0-3%; 2,3- and 3,5-xylenols, 10-20%; 3,4- 
xylenol, 20-30%, and C 9 phenols, 50-60%, Excellent 
electrical insulators. 

Derivation: Petroleum; coal tar. Imported cresylic 
acid is derived from coal tar (gas works); also made 
synthetically. 

Containers; 5-, 55-gal drums; tank trucks; tank cars. 

Hazard: Corrosive to skin; absorbed by skin. 

Uses: Phosphate esters, phenolic resins, wire enamel 
solvent, plasticizers, gasoline additives, laminates, 
coatings for magnet wire for small electric motors. 
Disinfectants, metal-cleaning compounds, phenolic 
resins, flotation agents, surfactants, chemical inter- 
mediates, oil additives; solvent refining of lubricating 
oils, scouring compounds, pesticides. 

Shipping regulations: (Air) Poison label. 


para-cresyl isobutyrate (para-tolyl isobutyrate) 
CH 3 H 6 H 40 C 0 CH(CH 3 ) 2 . Low toxicity. 

Use: Flavoring. 

cresyl phenyl phosphate. See cresyl diphenyl phos- 
phate. 

cresyl silicate (CH 3 C 6 H 40 ) 4 Si. 

Properties: Colorless liquid; b.p. 450°C. 

Derivation: Reaction of cresol and silicon tetrachlo- 
ride. 

Use; Heat-transfer fluid. 

cresyl-para-toluene sulfonate (tolyl-para-toluene sulfo- 
nate) CH 3 C 6 H 4 SO 3 C 6 H 4 CH 3 . 

Properties; Brown, oily liquid; faint odor; sp. gr. 
1.207; flash point 365°F; m.p. 68.70°C. Combustible. 
Derivation; From reaction of para-toluenesulfonyl 
chloride with para-cresol. 

Hazard; May be toxic. 

Use: Plasticizer. 

“C.R.I.”23’ Trademark for a concentrated rust-inhibiting 
germicide containing 12.5% (by weight) alkyl (mostly 
C 12 , Ci4, C 16 but ranging from Cs to Cig) dimethyl- 
benzylammonium chloride as active ingredient. Inert 
ingredients are 40% 2-hydroxypropylamine nitrite, 
water (47.5%), and Fastusol Turquoise Blue. 

critical constant. A maximum or minimum value for 
a physical constant which is characteristic of a sub- 
stance, e.g., the critical temperature of a gas is the 
temperature above which it cannot be liquefied by 
an increase in pressure. 

criticality The state of a nuclear reactor when it is 
sustaining a chain reaction. (Atomic Energy Com- 
mission). 

critical mass. The minimum mass of fissionable mate- 
rial (U-235 or plutonium) that will support a self- 
sustaining chain reaction. A critical assembly (nu- 
clear reactor) is a system of fissionable material and 
moderator sufficient to sustain a chain reaction at a 
low and controllable power level. See also fission, 
nuclear. 

critical solution temperature. The temperature above 
or below which two liquids are miscible in all pro- 
portions. Some pairs of liquids have both an upper 
and a lower critical solution temperature, that is, 
they can exist in two phases only in a medium tem- 
perature range. 

crocein acid (croceic acid; Bayer’s acid; 2-naphthol-8- 
sulfonic acid) CroHeOHSOsH. 

Derivation; Sulfonation of beta-naphthol at a low 
temperature and recrystallization from a salt. 
Containers: 100-lb fiber drums (sodium salt). 

Use: Dye intermediate. 

Crocein Scarlet MOO. See Brilliant Crocein. 

crocetin C20H24O4. A dicarboxylic carotenoid derived 
from saffron. 

Properties; Red rhomboid crystals; soluble in pyridine 
and dilute sodium hydroxide; slightly soluble in water 
and organic solvents; m.p. 285°C. Combustible; 
nontoxic. 

Uses: Experimental treatment of arteriosclerosis by 
increasing oxygen diffusion through arterial walls, 
thus decreasing build-up of cholesterol. 

“Crolyn.” Trademark for chromium dioxide (q.v.). 

“Cromophthal.”'*''^ Trademark for pigments of the azo 
and vat classes. 

“Cronar.”^* Trademark for a series of polyester pho- 
tographic film. 
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cross-iinking. Attachment of two chains of polymer 
molecules by bridges composed of either an element, 
a group, or a compound which join certain carbon 
atoms of the chains by primary chemical bonds, as 
indicated in the schematic diagram: 



Ai,A 2 = polymer chain 
X = crosslinking agent 

Cross-linking occurs in nature in substances made up 
of polypeptide chains, which are joined by the di- 
sulfide bonds of the cystine residue, as in keratins, 
insulin, and other proteins. Polysaccharide molecules 
can also cross-link to form stable gel structures 
(dextran). This can also be effected artificially, either 
by addition of a chemical substance (cross-linking 
agent) and exposing the mixture to heat, or by sub- 
jecting the polymer to high-energy radiation. Exam- 
ples are: (1) vulcanization of rubber with sulfur or 
organic peroxides; (2) cross-linking of polystyrene 
with divinylbenzene; (3) cross-linking of polyethylene 
by means of high-energy radiation or with an organic 
peroxide; (4) cross-linking of cellulose with di- 
methylol carbamate (10% solution) in durable-press 
cotton textiles. Cross-linking has the effect of chang- 
ing a plastic from thermoplastic to thermosetting. 
Thus it also increases strength, heat- and electrical 
resistance, and especially resistance to solvents and 
other chemicals. See also vulcanization; polyethylene 
(cross-linked); keratin. 

cross-section. (1) A measure of the probability that a 
nuclear reaction will occur. Usually measured in 
barns, it is the apparent (or effective) area presented 
by a target nucleus (or particle) to an oncoming par- 
ticle or other nuclear radiation, such as a photon or 
gamma radiation. (Atomic Energy Commission). Also 
called capture cross-section. 

(2) A section made by a plane cutting through a 
solid, usually at right angles. Tissue cross-sections 
are widely used for microscopic observation. 

crotonaldehyde (2-butenal; crotonic aldehyde; beta- 
methyl acrolein) CH 3 CH:CHCHO. Commercial 
crotonaldehyde is the trans isomer. 

Properties: Water-white, mobile liquid; pungent, suf- 
focating odor; turns to a pale yellow color in contact 
with light and air. A lachrymator. Very soluble in 
water; miscible in all proportions with alcohol, ether, 
benzene, toluene, kerosine, gasoline, solvent naphtha. 
Sp. gr. 0.8531 (20/20°C); b.p. 102°C; Hash point 
55°F; f.p. -69°C; vapor pressure 30 mm (20°C). 
Derivation; Aldol condensation of two molecules of 
acetaldehyde. 

Grades: Technical; 87% water-wet form. 

Hazard: Flammable, dangerous fire risk. Toxic; es- 
pecially irritating to the eyes and skin. Tolerance. 
2 ppm in air. 

Uses: Intermediate for n-butyl alcohol and 2-ethyl- 
hcxyl alcohol; solvent; preparation of rubber accel- 
erators; purification of lubricating oils; insecticides; 
tear gas; fuel-gas warning agent; organic synthesis; 
leather tanning; alcohol denatiirant. 

Shipping regulations: (Rail) Red label. (Air) Ram- 


mable Liquid label. Not acceptable on passenger 
planes. 

crotonic acid (2-butenoic acid; beta-methacrylic acid) 
CHjCH;CHCOOH. Exists in cis and trans isomeric 
forms, the latter being the stable isomer used com- 
mercially. The cis form melts at 15°C and is some- 
times called isocrotonic acid. 

Properties: White crystalline solid; sp. gr. 0.9730; 
m.p. 72°C; b.p. 185°C; soluble in water, ligroin, 
ethanol, toluene, acetone. Flash point (190°F 
(C.O.C.). Combustible. 

Derivation: Oxidation of crotonaldehyde. 

Grade: 97%. 

Containers: Glass bottles; fiber drums. 

Hazard: Strong irritant to tissue. 

Uses: Synthesis of resins, polymers, plasticizers, drugs. 
Shipping regulations: (Air) Corrosive label. 

crotonic aldehyde. See crotonaldehyde. 
croton oil (tiglium oil). 

Properties: Brownish-yellow liquid. Sp. gr. 0.935- 
0.950 (25° C); refractive index (n 40/ D) 1.470-1.473. 
Soluble in ether, chloroform and fixed or volatile 
oils; slightly soluble in alcohol. 

Chief constituents: Glycerides of stearic, palmitic, 
myristic, lauric and oleic acids and croton resin, a 
vesicant. 

Derivation: By expression from the seeds of Croton 
tiglium. 

Hazard: Toxic; strong skin irritant; ingestion of small 
amounts may be fatal. 

Use; Medicine. 

crotonolic acid. See tiglic acid. 

crotonylenc (2-butyne; dimethylacetylene) 

CHjC-CCHj. 

Properties: Liquid; b.p. 27° C; flash point 64° F. 
Hazard: Flammable, dangerous fire risk. Moderate 
explosion hazard. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

crotyl alcohol (2-buten-l-ol, 3-melhylallyl alcohol) 
CH,CH:CHCH:OH. 

Properties; Clear, stable liquid; sp. gr. 0.8550 (20/ 
20°C); boiling range 121-126°C; flash point (TOC) 
113°F. Partially soluble in water (17%), wholly sol- 
uble in alcohol and ether. Combustible. 

Hazard; Toxic by ingestion. Strong eye and skin irri- 
tant. Moderate fire risk. 

Uses: Chemical intermediate; source of monomers; 
herbicide and soil fumigant. 

crown filler. A mineral filler, usually calcium sulfate 
or carbonate or a mixture thereof used in paper 
manufacture. 

crown glass. See glass, optical. 

cryochemistry. That branch of chemistry devoted to 
the study of reactions occurring at extremely low 
temperatures (-200° C and lower). It permits syn- 
thesis of compounds that are too unstable or too re- 
active to exist at normal temperatures. 

cryogenics. Study of the behavior of matter at tem- 
peratures below -200° C. The use of the liquefied 
ga.ses. oxygen, nitrogen and hydrogen at about 
-260°C is standard industrial practice. Examples; 
Use of liquid nitrogen for quick-freezing of foods, 
and of liquid oxygen in steel production. Some elec- 
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tronic devices and specialized instruments, such as 
the cryogenic gyro, operate at liquid helium temper- 
atures (about 4°K). Many lasers and computer cir- 
cuits require low temperatures. See also supercon- 
ductivity. 

cryolite (Greenland spar, icetone) NajAlFe. A natural 
fluoride of sodium and aluminum, or made syntheti- 
cally from fluorspar, sulfuric acid, hydrated alumina 
and sodium carbonate. 

Properties: Colorless to white; sometimes red, brown 
or black; luster vitreous to greasy; hardness 2.5; sp- 
gr. 2.95-3.0. Refractive index 1.338; m.p. 1000°G; 
soluble in fused aluminum and ferric salts. 
Occurrence; Greenland (only commercial source); 
Colorado; U.S.S.R. 

Derivation: Synthetic product is made by fusing so- 
dium fluoride and aluminum fluoride. 

Uses: Electrolyte in the reduction of alumina to alo- 
minum; ceramics; insecticide; binder for abrasives; 
electric insulation; explosives; polishes. 

“Cryovac.”^'' Trademark for a light, shrink-ftltrt, 
transparent packaging material based on polyvinylt- 
dene cVlofide. "Used especially for meats and other 
perishables. 

cryptocyanine (l,r-diethyl-4,4'-carbocyanine iodide) 
CasHasNjI. 

Properties: Solid; m.p. 250.5-253°C. 

Use: Organic dye solution used as a chemical shutter 
in laser operation. 

See also cyanine dye. 

cryptopine C 21 H 23 NO 5 . 

Properties: White crystalline alkaloid. Soluble in 
chloroform and boiling alcohol; insoluble in water 
and ether. M.p. 217-221°C. 

Derivation: From opium, by extraction and crystalli- 
zation. 

Method of purification; Recrystallization. 

Hazard: Highly toxic. A narcotic drug. 

Use; Medicine. 

cryptoxanthin (provitamin A; hydroxy-beta-carotene) 
C 40 H 56 O. A carotenoid pigment with vitamin A 
activity. 

Properties: Garnet-red prisms with metallic luster; 
m.p. 170°C; soluble in chloroform, benzene, and 
pyridine; slightly soluble in hydrocarbon solvents, 
alcohol and methanol. 

Occurrence: In many plants, egg yolk, butter, blood 
serum. 

Uses; Nutrition; medicine. 

crystal. The normal form of the solid state of matter. 
Crystals have characteristic shapes and cleavage 
planes due to the arrangement of their atoms, ions, 
or molecules, which comprise a definite pattern 
called a lattice. Crystals may be face-centered, 
body-centered, cubic, orthorhombic, monoclinic, 
prismatic, etc.; they have flat surfaces, sharp edges, 
and a definite angle between a given pair of sur- 
faces. The form of a crystal is called its “habit.” One 
of - the most important features of a crystal is its 
optical properties, chief of which is its index of re- 
fraction, i.e., the extent to which a beam of light is 
deflected on passing through the crystal. Depending 
on the manner of light transmission, a crystal may 
be isotropic or anisotropic (q.v.). Anisotropic crys- 
tals can polarize light (see also optical isomerism, 
optical rotation). Crystals also have electrical and 
magnetic properties now being used in computers 
and other electronic devices. Crystals are almost 
always imperfect and contain impurities (atoms of 


other elements). These are utilized in semiconductors 
(q.v.). For methods of growing crystals see nucleation. 

Single crystals are used in masers, lasers, semi- 
conductors, miniaturized components, computer 
memory systems, and as “whiskers” (q.v.). Many 
metals are now available in large single crystal form, 
and such natural crystals as ruby, garnet, sapphire, 
etc. are used in the foregoing applications. See also 
crystallization; nucleation; liquid crystal. 

crystal, liquid. See liquid crystal. 

crystallite. That portion of a crystal whose constitu- 
ent atoms, ions, or molecules form a perfect lattice, 
without strains or other imperfections. Single crys- 
tals may be quite large, but crystallites are usually in 
the microscopic range. See also crystal. 

crystallization. The phenomenon of crystal formation 
by nucleation (q.v.) and accretion. The freezing of 
water into ice is one of the commonest examples of 
crystallization in nature. Industrially, it is used as a 
means of purifying materials by evaporation and 
solidification. The sugar of commerce is made in 
this way. Similarly., salt cake is derived from crys- 
tallization of natural brines (Searles Lake). Nucle- 
ated crystallization is also used to form polycrystal- 
line ceramic structures. See also crystal. 

crystallography. The study of the crystal formation of 
solids, including x-ray determination of lattice struc- 
tures, crystal habit, and the shape, form, and defects 
of crystals. When applied to metals, this science is 
called metallography (q.v.). 

crystal violet. See methyl violet. 

“Crystamet.”'*^* Trademark for sodium metasilicate 
pentahydrate. 

“Crystarose”'*® Trademark for a highly purified grade 
of trichloromethylphenylcarbinyl acetate. 

“Crystex.”' Trademark for a rubber-insoluble sulfur 
used as vulcanizing agent in natural and synthetic 
rubbers; 85% of the sulfur is insoluble at the usual 
milling temperatures. This metastable form is con- 
verted to the stable soluble sulfur at usual vulcaniz- 
ing temperatures. 

“Crysficinin.”'"^ Trademark for procaine penicillin G. 

“Crystic.”^^^ Trademark for a series of unsaturated 
polyester resins. Available in several grades as well 
as self-extinguishing and thixotropic types. 

Use: Low-pressure laminating for glass fiber rein- 
forced plastics, potting, casting, embedding, and 
coating. 

“Crystodigin.”'”’’ Trademark for digitoxin. U.S.P. 

“Crystolon.”^’ Trademark for silicon carbide. 

cs. Abbreviation for centistoke. 

Cs Symbol for cesium. 

“CS-137.”3M Trademark for a barium-sodium organic- 
complex vinyl stabilizer. 

Properties: Creamy-white paste, sp. gr. 1.54; refrac- 
tive index 1.48. 

Containers: Supplied as a 70% solids paste in DOP. 

Metal drums containing 60 lb net. 

Uses; Stabilizer for transparent organosols and solu- 
tion coatings to impart superior light and weather- 
ing resistance. 

C 2 S. Abbreviation for dicalcium silicate, as used in 
cement. See cement, Portland. 
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C3S. Abbreviation for tricalcium silicate, as used in 
cement. See cement, Portland. 

“CSC.”’'’ Trademark for choline chloride aqueous 
solutions and choline chloride feed supplements. 

C-stage resin (resite). The fully cross-linked phenol- 
formaldehyde type resin which is infusible and in- 
soluble in all solvents. See A-stage resin; phenol- 
formaldehyde resin. 

CTC. Abbreviation for chlortetracycline (q.v.). 

CTFE. See chlorotrifluoroethylene. 

CTP. Abbreviation for cytidine triphosphate (q.v.). 

Cu Symbol for copper. 

cuam. Abbreviation for cuprammonium, the copper 
ammonium radical. 

cube root. A powdered insecticidal preparation con- 
taining 5% rotenone (q.v.). 

“Cubex.”’"* Trademark for an oriented silicon-iron 
alloy in rolled sheet form for use as cores for trans- 
formers and other inductive devices. The alloy sheet 
comprises cube grains with faces parallel to the sheet 
surface. In one form the sheet is doubly oriented 
with two directions of easy magnetization parallel 
to the surface of the sheet. One direction of easy 
magnetization is parallel to the rolling direction and 
the second is perpendicular to the rolling direction. 

cubic centimeter. See milliliter. 

“Cubidow.’^’ Trademark for compacted salt ram- 
prising either or both calcium and sodium chloride. 

“Cubond.””^ Trademark for a copper brazing paste. 
Consists of metallic copper powder on cuprous oxide 
pigments of high purity in organic or petroleum 
vehicles which impart satisfactory suspension prop- 
erties. 

“Cubqr Dusts.”'"*’ Trademark for insecticides con- 
taining 0.75 and 1 .0% pure rotenone. 

cue-lure. Generic name for 4 -(para-hydroxphenyl)- 2 - 
butanone acetate, CH 3 COCH 2 CH 2 C 6 H 4 OOCCH 3 . 
Liquid; boiling range 117-124°C. Insoluble in water; 
soluble in most organic solvents. 

Use: Insect attractant. 

cuen. Abbreviation for cupriethylenediamine. 

cullet. Broken or waste glass added to the batch in glass 
manufacture. 

“Culpfix.”’"® Trademark for dye fixatives of fatty or 
resin cationic type for application to dyed textiles. 

cumaldehyde. See cuminic aldehyde. 

“Cumar.”'” Trademark for a series of neutral, sta- 
ble, synthetic resins of the coumarone-indene type, 
manufactured from selected distillates of tar. See 
also coumarone-indene resin. 

Uses: Softener and tackifier in varnishes, floor tile, 
rubber products, printing ink, adhesives, and water- 
proofing materials; leather, electrical, radio, paper, 
and other industries. 

Cumatc.”*’ Trademark for preparation of copper 
dimethyldithiocarbamate [(CH 3 ):NC(S)S]:Cu. 

Properties: Dark brown powder, sp. gr. 1.75; melts 
above 325° C; moderately soluble in acetone, ben- 
zene. chloroform; insoluble in water, alcohol, gaso- 
line. 


Uses: In SBR, primary' accelerator; secondary accel- 
erator with thiazoles. In butyl rubber, primaiA’ ac- 
celerator. For molded and extruded goods. 

cumene (isopropylbenzene) QHsCHlCHs);. 

Properties: Colorless liquid. Soluble in alcohol, car- 
bon tetrachloride, ether and benzene; insoluble in 
water. Sp. gr 0.8620; b.p. I52.7°C; wt/gal 7.19 lb 
(25°C); freezing point -96°C; refractive index 1.489 
(25°C); flash point 115°F. Autoignition temp. 
795° F. Combustible. 

Derivation: (a) Alkylation of benzene with propylene 
(phosphoric acid catalyst); (b) distillation from coal- 
tar naphtha fractions or from petroleum. 

Grades: Technical; research; pure. 

Containers: Drums; tank cars; tank trucks. 

Hazard: Toxic hy ingestion, inhalation, and skin ab- 
sorption. Moderate fire risk. Tolerance, 50 ppm in 
air. Narcotic in high concentrations. 

Uses: Production of phenol, acetone, and alpha- 
methylstyrene; solvent. 

cumene hydroperoxide (alpha, alpha-dimethylbenzyl 
hydroperoxide) C 6 HfC(CH 3 ) 200 H. 

Properties: Colorless to pale yellow liquid, slightly 
soluble in water; readily soluble in alcohol, acetone, 
esters, hydrocarbons. Chlorinated hydrocarbons. 
Flash point 175°F. Combustible. 

Derivation: A solution or emulsion of cumene is oxi- 
dized svith air at about I30°C. 

Hazard: Toxic by inhalation and skin absorption. 
Strong oxidizing agent; may ignite organic materials. 
Uses: Production of acetone and phenol; polymeriza- 
tion catalyst, particularly in redox systems, used for 
rapid polymerization. 

Shipping regulations; (Rail) Yellow label. (Air) (solu- 
tion exceeding 96%) Not acceptable; (solution not 
exceeding 96% in nonvolatile solvent) Organic 
Peroxide label. 

cumic alcohol. See cuminic alcohol. 

cumic aldehyde. See cuminic aldehyde. 

cumidine (para-isopropylaniline) (CH 3 ) 2 CHC 6 H 4 NH;. 
Properties: Colorless liquid; sp. gr. 0.957 (20/4°C); 
f.p. -63°C; b.p. 225°C. Insoluble in water; soluble 
in alcohol and ether. See also pscudocumidine. 

cuminic alcohol (para-isopropylbenzyl alcohol; cuminyl 
alcohol; cumic alcohol) CH:OH(C 6 H 4 )CH(CH 3 );. 
Found in caraway seed. 

Properties: Colorless liquid; caraway-like odor; aro- 
matic taste; sp. gr. 0.981 (15°C); b.p. 248°C; re- 
fractive index (n 24/ D) 1.522. Insoluble in water; 
miscible with alcohol, ether. Low' toxicity. Com- 
bustible. 

Hazard: Moderate fire risk. 

Use: Flavoring, 

cuminic aldehyde (cumic aldehyde; cumaldehyde; para- 
isopropylbenzaldehydc) (CH0;CHChH4CHO. 
Properties: Colorless to yellow liquid with a cumin 
odor; sp. gr. 0.986 (22°C); b.p. 235°C. Insoluble in 
water; soluble in alcohol and ether. Combustible. 
Hazard: Moderate fire risk. 

Use: Perfumery; flavoring. 

cumin oil. 

Properties: Colorless or yellowish, limpid liquid; 
characteristic odor of cumin; sharp, spicy taste. Sol- 
uble in alcohol, ether and chloroform. Sp. gr. 0.900- 
0.930; optical rotation +4° to +8°; refractive index 
1.497-1.509 (20°Q. Combustible; low toxicity. 
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f ing agent; decolorizing agent in petroleum industry; 
absorbent for carbon monoxide. 

: cuprous cyanide Cu2(CN)2 or CuCN. 

Properties: Cream-colored powder; insoluble in water; 
soluble in sodium cyanide and potassium cyanide, 
in hydrochloric acid and ammonium hydroxide; sp. 
gr. 2.9; m.p. 475°C. 

Containers: 100-lb drums. 

Hazard: Highly toxic. 

Use: Copper and brass cyanide electroplating solu- 
tions. 

Shipping regulations: (Rail) Cyanides of copper, 
etc., Poison label. (Air) Cyanides, dry, Poison label. 

cuprous iodide Cul. 

Properties: White to brownish-yellow powder. Solu- 
ble in ammonia and potassium iodide solutions; in- 
soluble in water. Sp. gr. 5.653 at 15°C; b.p. 1290°C; 
m.p. 606°C. 

Derivation; Interaction of solutions of potassium io- 
dide and copper sulfate. 

Hazard: Moderately toxic in greater than trace 
amounts. 

Use: Feed additive; in table salt as source of dietary 
iodine (up to 0.01%). 

cuprous oxide. See copper oxide, red. 
cuprous sulfide. CU2S. 

Properties: Black powder or lumps; soluble in nitric 
acid and ammonium hydroxide; insoluble in water. 
Occurs as the mineral chalcocite. Sp. gr. 5.52-5.82; 
m.p. about 1 100° C. 

Derivation: By heating cupric sulfide in a stream of 
hydrogen. 

Grades: Technical; single crystals. 

Hazard; Moderately toxic. 

Uses: Antifouling paints; solar cells. 

cuprous sulfite CU2SO3 • H2O. 

Properties; White crystalline powder; soluble in am- 
monium hydroxide, hydrochloric acid (with decom- 
position); insoluble in water. Sp. gr. 3.83. 

cuprous thiocyanate (copper sulfocyanide) CuSCN. 
Properties; Yellow-white powder. Insoluble in water; 
soluble in ammonia; sp. gr. 2.843: m.p. 1084°C. 
Hazard; Moderately toxic. 

Uses: Manufacture of organic chemicals, antifouling 
paints; printing textiles. 

“Curafos.”>os Trademark for food grade sodium hex- 
ametaphosphate and sodium tripolyphosphate used 
for euring, preventing undesirable color change, and 
loss of moisture in meat. 

"Curalon.”^'’* Trademark for a series of urethane cu- 
ratives. 

“Curalon L.” A mixture of hindered aromatic pri- 
mary diamines. 

“Curalon M.” p,p'-Methylene bis-(ortho-chloroani- 
line). 

curare. A highly toxic mixture of about 40 alkaloids 
occurring in several species of South American trees. 
Its action is on the central nervous system, and 
derivatives arc used to some extent in medicine for 
treatment of cardiac disease. See also snake venom. 

curative. (1) Any substance or agent that effects a 
fundamental and desirable change in a material. See 
curing. 

(2) Any substance that combats disease by killing 
bacteria or that restores health by chemical means. 


“Curavis.”'®* Trademark for a dry, pulverized, food 
grade, polymeric phosphate composition exhibiting 
high viscosity in water solution. For use in the meat 
packing industry. 

curcumin (tumeric yellow; I,7-bis(4-hy'droxymethoxy- 
phenyl)-i,6-heptadiene-3,5-dione) 
[CH30aH3(OH)CH:CHCO]2CH2. 

Properties: Orange-yellow needles, m.p. 183°C. Sol- 
uble in water and ether; soluble in alcohol. C.I. 
75300. 

Derivation: The coloring principle from curcuma. 

Uses: Dye; analytical reagent; food dye; biological 
stain. As an acid-base indicator it is browmish-red 
with alkalies, yellow with acids (pH range 7.4-8. 6); 
also an indicator for boron. 

“Cure-Set.”®5 Trademark for a two-component adhe- 
sive (special latex and a catalyst vulcanizer) for bond- 
ing rubber and vinyl tile in on-grade installation 
where moisture may be a problem. 

curie (abbreviation ci.). The official unit of radioac- 
tunty, defined as exactly 3.70 X 10'° disintegratoins 
per second. This decay rate is nearly equitalent to 
that exhibited by one gram of radium in equilibrium 
with its disintegration products. A millicurie (me) is 
0.001 curie. A microcurie (pc) is one millionth curie. 

Curie, Marie S. (1867-1934). Born in Warsaw, Po- 
land, she and her husband Pierre made an intensive 
study of the radioactive properties of uranium. They 
isolated polonium in 1898 from pitchblende ore. By 
devising a tedious and painstaking separation 
method they obtained a salt of radium in 1912, re- 
ceiving the Nobel prize in physics for this achieve- 
ment in 1903, jointly with Becquerel. In 1911, Mme. 
Curie alone received the Nobel prize in chemistry'. 
Her work laid the foundation of radioactive elements 
which culminated in control of nuclear fission. (See 
also Rutherford). 

curing. Conversion of a raw product to a finished and 
useful condition usually by application of heat and/or 
chemicals which induce physicochemical changes. 
Many food products require aging under specified 
temperature conditions. The more common types of 
curing are as follows: 

(a) Meats: use of sodium chloride, sugars, sodium 
nitrite, sodium nitrate, ascorbic acid; these not only 
act as preservatives but also aid in color retention. 
Some types are smoked subsequently. Conversion of 
collagen to gelatin occurs as a result of “hanging" 
meat for several days. 

(b) Leather: treatment of hides and skins with tan- 
ning agents of vegetable or mineral origin; this con- 
verts the protein structure into a firm and durable 
product as a result of complexing reactions. See also 
tanning. 

(c) Tobacco: Exposure for several days to tem- 
peratures from 100 to 150° F to discharge the 
chlorophyll and reduce water content. 

(d) Cheese: Precipitated casein of many varieties 
which is aged for many weeks at moderate tempera- 
ture (40 to 50° F). The process is also called ripening. 

(e) Rubber; addition of sulfur and accelerator, fol- 
lowed by exposure to heat which effects cross- 
linking. Tbis converts the material from a thermo- 
plastic to a thermosetting product. High-energy 
radiation can also be used. Sec also vulcanization. 
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“CYCLAINE’ 


cyanoformic chloride CNCOCl. 

Properties: Oily liquid. B.p. 1 26-1 28° C (750 mm). 
Derivation: Reaction between phthaloyl chloride and 
the amide of ethyl oxalate. 

“Cyanogas.”^^ Trademark for a pesticide containing 
not less than 42% calcium cyanide (q.v.); evolves hy- 
drocyanic acid gas on exposure to atmospheric 
moisture. 

Hazard: Highy toxic. 

cyanogen (dicyan; oxalonitrile) C2N2. 

Properties: Colorless gas; pungent penetrating odor; 
burns with a purple-tinged flame. Soluble in water, 
alcohol and ether. Sp. gr. 1.8064 (air = 1); f.p. 
-28°C; b.p. -20.7° C. _ 

Derivation: (a) Potassium cyanide solution is slowly 
dropped into copper sulfate solution; (b) mercury 
cyanide is heated. 

Grades: Technical; pure. 

Containers: (Liquefied) cylinders. 

Hazard: Highly toxic. Flammability limits in air 6 to 
2)1%. StOTt axvay ’hg'n\ ant Yieat. "5 oStiaate, SS) 
ppm in air. 

Uses: Organic synthesis; welding and cutting metals; 
fumigant; rocket propellant. 

Shipping regulations: (Rail) Poison gas label. Not 
accepted by express. (Air) Not acceptable. 

cyanogenamide. See cyanamide (1). 

cyanogen bromide (bromine cyanide) CNBr. 

Properties: Crystals; penetrating odor; slowly decom- 
posed by cold water. Corrodes most metals. Soluble 
m alcohol, benzene, ether; sparingly soluble in wa- 
ter. Sp. gr. 2.02; b.p. 61.3°C (750 mm); m.p. 52°C; 
vapor density 3.6. 

Derivation; (a) Action of bromine on potassium cya- 
nide. (b) Interaction of sodium bromide, sodium cy- 
anide, sodium chlorate, and sulfuric acid. 

Hazard: Highly toxic. Strong irritant to skin and ey^es. 
Uses: Organic synthesis; parasiticide; fumigatirig 
compositions; rat exterminants; cyaniding reagent in 
gold extraction processes. 

Shipping regulations: (Rail, Air) Poison label. 

cyanogen chloride CNCl. 

Properties: Colorless gas or liquid. Soluble in water, 
alcohol and ether. Sp. gr. 1.2; b.p. 12.5°C; f.p. 
-65°C; vapor density 2.1. Min. purity 97 mole %. 
Derivation: Action of chlorine on moist sodium cya- 
nide suspended in carbon tetrachloride and kept 
cooled to -3°C, followed by distillation. 

Containers: Cylinders (as liquefied gas). 

Hazard: Highly toxic by inhalation or ingestion; 
strong irritant to eyes and skin. 

Uses: Organic synthesis; tear gas; warning agent in 
fumigant gases. 

Shipping regulations: (Rail) Containing less than 
0.9% water. Poison gas label. Not accepted by ex- 
press. (Air) Not acceptable. 

cyanogen fluoride (fluorine cyanide) CNF. 

Properties: Colorless gas. Forms a white, pulverulent 
mass if cooled strongly and sublimes at -72°C. 
Insoluble in water. 

Derivation: Interaction of silver fluoride and cyano- 
gen iodide. 

Containers; Glass containers (eventually, under the 
influence of light, it attacks the glass). 

Hazard: Toxic by inhalation or ingestion; strong ir- 


ritant to eyes and skin. Tolerance (as F). 2.5 mg 
per cubic meter of air. 

Uses: Organic synthesis; tear gas. 

cfanogen iodide (iodine cyanide) CNI. 

■properties: Colorless needles; very pungent odor, acrid 
taste. Soluble in water, alcohol, and ether; m.p. 
I46.5°C; sp. gr. 2.84. 

Perivation: By heating a metal cyanide with iodine. 
Containers: Glass bottles. 

Hazard: Toxic by inhalation or ingestion; strong ir- 
ritant to eyes and skin. 

Use; Taxidermists’ preserv’atives. 

“Cyanogran.’*^* Trademark for a 98% sodium cyanide 
in granular form. White cry'stalline solid crushed to 
pass 100% through 10 mesh, retained on 50 mesh. 
Hazard: Highly toxic by inhalation or ingestion; strong 
irritant to eyes and skin. 

cyanoguanidine. See dicyandiamide. 

cyano(methyImercuri)guanidine(methylmercurydicvan- 
■ diamide) CH3HgNHC(:NH)NHCN. Crystals; m.p. 
'l5b°C; soluble 'm water. 

Hazard; Highly toxic by inhalation or ingestion. 
Strong skin irritant. 

Uses; Seed fungicide and disinfectant. 

Shipping regulations; (Rail, Air) Mercury compounds, 
solid. Poison label. 

3- cyanopyridine C5H4NCN. 

Properties; Colorless liquid. B.p. 206.2°C; m.p. 49.6°C; 
soluble in water. 

Hazard: Probably toxic. 

Containers: Drums; tank cars. 

Uses: Organic synthesis. 

4- cyanopyridine C5H4NCN. 

Properties: Colorless liquid. B.p. 195.4°C; m.p. 
78.5°C; partially soluble in water; soluble in most 
organic solvents. 

Hazard: Probably toxic. 

Containers: Drums; tank cars. 

Uses: Organic synthesis. 

cyanuramide. See ammelide. 

cyanurdiamide. See ammeline. 

cyanuric acid (tricarbimide; tricyanic acid) 

HO CNC(OH)NC(OH)N ■ 2H2O. See also isocyanuric 

acid, the ketone isomer. 

Properties: White crystals; odorless; slight bitter 
taste. Soluble in water and hot mineral acids. Insol- 
uble in alcohol and acetone; solubility in water, 
0.2 g/100 ml. Sp. gr. 1.768; decomp, to cyanic acid 
at 320°C. Low toxicity. 

Uses: Intermediate for chlorinated bleaches; selective 
herbicide; whitening agents. 

cyanuric chloride (2,4,6-trichloro-l,3,5-tria7jne) 

C3N3CIJ (cyclic). 

Properties: Crystals with pungent odor; sp. gr. 1.32; 
m.p. 146°C; b.p. 194°C (764 mm). Soluble in chloro- 
form, carbon tetrachloride, hot ether, dioxane, ke- 
tones. Very slightly soluble in water (hydrolyzes 
in cold water). Low toxicity. 

Use; Chemical synthesis; dyestuffs; herbicides: op- 
tical brighlcners. 

cyanurtriamide. See melamine. 

“Cyclaine."'’-' Trademark for an anesthetic consisting 
of hexylcainc hydrochloride. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page numbers sec Contents. 
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CYCLOHEXENE 


Boat 

“chair,” as shown. This is due to slight distortion of 
the bond angles, in accordance with the modified 
version of Baeyer’s strain theory. 

Properties: Colorless, mobile liquid. Pungent odor. 
Sp. gr. 0.779 (20/4°C); b.p. 80.7°C; f.p. 6.3° C; re- 
fractive index 1.4263; aniline equiv. 7. Insoluble in 
water. Soluble in alcohol, acetone, benzene. Flash 
point (98% grade) -1°F (closed cup). Autoignition 
temp. 500° C. Flammable limits in air, 1.3 to 8.4%. 
Derivation: (a) Catalytic hydrogenation of benzene, 
(b) Constituent of crude petroleum. 

Grades: 85, 98, 99.86%; spectrophotometric. 
Containers: Special metal cans and drums; tank cars; 
pipelines. 

Hazard: Flammable, dangerous fire risk. Moderately 
toxic by inhalation and skin contact. Tolerance, 
300 ppm in air. Safety data sheet available from 
Manufacturing Chemists Assn., Washington, D.C. 
Uses: Manufacture of nylon; solvent for cellulose 
ethers, fats, oils, waxes, bitumens, resins, crude 
rubber; extracting essential oils; chemical (organic 
synthesis, recrystallizing medium); paint and varnish 
remover; glass substitutes; vapor has been used as 
lubricant for steel (experimental). 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

1.4- cycIohexanebis(methylamine) C 6 Hio(CH 2 NH 2 )j. 

The commercial product is about 40% cis and 60% 
trans. 

Properties: Clear liquid; sp. gr. 0.9419 (20/4°C); b.p. 
239-244°C. Soluble in all proportions in water, alco- 
hol, and most other organic solvents. Combustible; 
low toxicity. 

Uses: Intermediate; resins. 

cyclohexanecarboxylic acid. See hexahydrobenzoic acid. 

1,2-cycIohexanedicarboxylic anhydride. See hexahydro- 
phthalic anhydride. 

1.4- cyclohexanedimethanol (CHDM) C«Hio(CH20H)2. 
Cis and trans isomers are known and are present 
in the commercial product in about 30 to 70%. 

Properties: Liquid; b.p. 286.0°C (735 mm, cis-isomer), 
283°C (735 mm, trans-isomer); m.p. 41-61°C; sp. gr. 
(super-cooled) 1.0381 (25/4°C); Hash point 330° F 
(COC); refractive index (n 20/ D) 1.4893. Soluble in 
water; ethyl alcohol. Combustible. 

Uses: Polyester films and protective coatings; reduc- 
tion of reaction time in esterification. 

cyclohexancsulfamic acid. See cyclamic acid. 

cyclohcxanol (hexahydrophenol) CtHnOH. 

Properties: Colorless, oily liquid, camphor-like odor; 
hygroscopic. Sparingly soluble in water; miscible 
with most organic solvents and oils. Sp. gr, 0,937 
(37/4°C); m.p. 23°C; b.p. 160.9°C; wt/gal approxi- 
mately 8 lb; flash point 154°F; refractive index 
1.465 (22°C). Combustible; autoienition temp. 
572° F. 

Derivation: Phenol is reduced with hydrogen over ac- 
tive nickel at 160 to I70°F. The cyclohexanone is 
removed by condensing with benzaldchyde in the 
presence of alkali. 

Grades: Technical (contains freezing inhibitor). 


Containers: Drums; tank cars. 

Hazard: Toxic by skin absorption and inhalation. 
Tolerance, 50 ppm in air. Narcotic in high concen- 
trations. 

Uses; Soap making, to incorporate solvents and phe- 
nolic insecticides; source of adipic acid for nylon; 
textile finishing; solvent; blending agent; lacquers; 
paints and varnishes; finish removers; dry cleaning; 
emulsified products; leather degreasing; polishes; 
plasticizers; plastics; germicides. 

cyclohexanol acetate (cyclohexanyl acetate) 

CHjCOOCsH,,. 

Properties: Colorless liquid. Odor resembling that of 
amyl acetate. Miscible with most lacquer solvents 
and diluents, and with halogenated and hydrogenated 
hydrocarbons. Soluble in alcohol; insoluble in wa- 
ter; sp. gr. 0.966; b.p. 177°C. Combustible. 

Hazard; Narcotic in high concentrations. 

Uses: Solvent for nitrocellulose, cellulose ether; bitu- 
mens, metallic soaps, basic dyes, blowTi oils, crude 
rubber, many natural and synthetic resins and gums; 
lacquers. 

cyclohexanone (pimelic ketone; ketohexamethylene) 

OHioO. 

Properties: Water-white to pale yellow liquid with 
acetone- and peppermint-like odor. Slightly soluble 
in water. Miscible with most solvents. B.p. 156.7°C; 
f.p. -47° C; sp. gr. 0.948; flash point 111°F; refrac- 
tive index (n 20/D) 1.4507; vapor pressure (212°F) 
136 mm. Autoignition temp. 788°F. Combustible. 
Eterivation: By passing cyclohexanol over copper with 
air at 280° F; also by oxidation of cyclohexanol with 
chromic acid or oxide. 

Containers: Cans; drums; tank cars. 

Hazard: Moderate fire risk. Toxic by inhalation and 
skin contact. Tolerance, 50 ppm in air. 

Uses: Organic synthesis, particularly of adipic acid 
and caprolactam (about 95%); polywinyl chloride 
and its copolymers, and methacrylate ester poly- 
mers; wood stains; paint and varnish removers; spot 
removers; degreasing of metals; polishes; leveling 
agent in dyeing and delustering silk; lube oil addi- 
tive; general solvent. 

cyclohexanone peroxide (1-hydroperoxycyclohexyl 1- 
hydroxycyclohexyl peroxide) 
C<,H,o(OOH)OOC6H,oOH. 

Properties: Grayish paste; insoluble in wuter; soluble 
in most organic solvents. 

Hazard: Dangerous fire risk in contact with organic 
materials. Strong o.xidizing agent. 

Shipping regulations; (Rail) (up to 85%) Yellow 
label. (Air) (not over 50%) Organic Peroxide label; 
(50-85%) Organic Peroxide label. Not acceptable 
on passenger planes. (Over 85%) Not acceptable. 

cyclohexanyl acetate. See cyclohexanol acetate. 

cyclohexene (1,2,3,4-tetrahydrobcnzene) QHio. 
Properties; Colorless liquid. Sp. gr. 0.811 (20/4°C); 
b.p. 83°C; f.p. -103. 7°C; refractive index 1.445 
(25°C); flash point 11°F; aniline equivalent 10; 
wt/gal 6.7 lb (25° C). Soluble in alcohol; insoluble 
in water. 

Grades: Technical 95%; 99%; research 99.9 mole %. 
Containers; Tank cars; barges. 

Hazard: Moderately toxic by inhalation. Tolerance, 
330 ppm in air. Flammable, dangerous fire risk. 

Uses: Organic synthesis; catalyst solvent; oil extrac- 
tion. 
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Shipping regulations: Flammable liquid, n.o.s. (Rail) 
Red label. (Air) Flamniable Liquid label. 


3-cycIohexene-l-carboxaIdehyde ( 1 ,2,3,6-tetrahydro- 
benzaldehyde 

CH2CH:CHCH2CH2CHCH0. 

Properties: Liquid; sp. gr. 0.9721; b.p. 164.2°C; f.p. 
-100°C; Ib/gal 8.1 (20° C); flash point 135°F; slightly 
soluble in water. Combustible. 

Containers: Drums. 

Hazard: Strong irritant to tissue. 

Uses: Intermediates; improves water resistance of 
textiles. 

Shipping regulations: (Air) Corrosive label. 


cyclohexene oxide CaHioO- 

Properties: Colorless liquid with a strong odor; b.p. 
I29-130°C; sp. gr. 0.967 (25/4°C); refractive index 
(n 25/ D) 1.4503; flash point 81 °F. Soluble in alco- 
hol, ether, acetone; insoluble in water. 

Grade: 98% pure. 

Hazard: Flammable, dangerous fire risk. Moderately 
toxic. 

Use: Chemical intermediate. 


cyclohexenylethylbarbitufic acid. See cyclobarbital. 

cyclohexenylethylene. See vinylcyclohexene. 

cycIohcxenyltrichlorosilanC; C6H9SiCl3. 

Properties: Colorless liquid. B.p. 202° C; sp. gr. 1.263 
(25/25°C); refractive index (n 25/D) 1.488; flash 
point (COC) 200° F. Readily hydrolyzed by mois- 
ture, with liberation by hydrochloric acid. Combus- 
tible. 

Grades: Technical. 

Hazard: Strong irritant; corrosive to skin. 

Use: Intermediate for silicones. 

Shipping reuglations: (Rail) White label. (Air) Cor- 
rosive label. 'Not accepted on passenger planes. 

cycloheximide. Generic name for 3-[2-(3,5-dimethyl- 
2-oxocyclohexyl)-2-hydroxyethyl]glutarimide. 



CHCH 2 CONHCOCH 2 . 

By-product in the manufacture of streptomycin. 
Properties: Crystals; m-P- 115.5-1 17° C. Slightly sol- 
uble in water; soluble in acetone, alcohol, and chlori- 
nated solvents. 

Hazard: Moderately irritant. 

Uses: Fungicide; antibiotic; abscission of citrus fruit 
in harvesting. 

cyclohexylamine (hexahydroaniline; aminocyclohexane) 

CsHuNHj. 

Properties: Colorless liquid, with unpleasant odor. 
B.p. 134.5°C; sp. gr. 0.8647 (25/25°C); f.p. -I8°C. 
Strong organic base; pH of 0.01% aqueous solution 
10.5; forms an azeotrope with water, b.p. 96.4° C. 
Miscible with most solvents. Flash point 90° F (open 
cup). Autoignition temp. 560° F. 

Grades: Technical (98%). 

Containers: Drums; tank cars. 

Hazard: Flammable; moderate fire risk; toxic by 
ingestion, inhalation, skin absorption. Tolerance, 10 
ppm in air. 

Uses'. BoUev-watftt UeatoenV, swbbes aceetaawss', in- 
termediate. 

cyclohexylbenzene. See phenylcyclohexane. 

N-cyclohexyl-2-benzothiazolesulfenamide (benzothiazyl 
2-cyclohexyIsulfenamide) C 6 H 4 SNCSNHC 6 H 1 1 . 
Properties: Cream-colored powder; sp. gr. 1.27; melt- 


ing range 93-100°C. Insoluble in water; soluble in 
benzene. 

Use; Rubber accelerator. 

cyclohexyl bromide CeHiiBr. 

Properties: A liquid, not more than faintly yellow, 
having a penetrating odor. Sp. gr. 1.32-1.34 (25/ 
25°C); refractive index 1.4926-1.4936 (25°C). 

cyclohexyl chloride CsHhCI. 

Properties'. Colorless iicpiiti. F.p. -42° C, b.p. 141° O, 
flash point 89°F; sp. gr. 0.992. 

Hazard; Flammable, moderate fire risk. 

2-cyclohexylcyclohexanol CsHiiCsHioOH. 

Properties: Colorless liquid; freezing point 29°C; b.p. 
27I-277°C; sp. gr. 0.977 (25/25°C); Ib/gal 8.13; re- 
fractive index 1.495 (25° C); flash point 255° F. Solu- 
ble in methanol and ether. Slightly soluble in water. 
Combustible. 

2-cyclohcxyl-4,6-dinifrophenoL See dinitrocyclohexyl- 
phenol. 

cyclohexyl isocyanate CsHnNCO. Used to form cy- 
clohexyl carbamates or ureas for agricultural chem- 
icals or pharmaceutical use. 

Hazard: Toxic. 

Shipping regulations: (Air) Poison label. Not ac- 
cepted on passenger planes. 

cyclohexyl methacrylate H2C:C(CH3)COOC6Hii. 
Properties: Colorless monomeric liquid with pleasant 
odor. B.p. 210°C; refractive index (20°C) 1.4578; sp. 
gr. (20/20°C) 0.9626; viscosity (25° C) 5.0 centipoises; 
insoluble in water. Combustible. 

Uses: Optical lens systems; dental resins; encapsula- 
tion of electronic assemblies- 

l-cyclohexyl-2-methylaminopropane. See propylhexe- 
drine. 

para-cyclohexylphenol C 6 HUC 6 H 4 OH. 

Properties: Crystals; m.p. 1 20° C (min). Combustible. 
Grades; Technical. 

Hazard; May be toxic. 

Use; Intermediate for resins and organic synthesis. 

cyclohexylphenyl-l-piperidinepropanol hydrochloride. 
See trihexyphenidyl hydrochloride. 

N-cyclohexylpiperidine CsHuNCsHio. Yellow liquid; 
refractive index (n 20/ D) 1.4856. Combustible. 

Use: Intermediate. 

cyclohexyl stearate C 6 H 11 OOCC 17 H 35 . 

Properties'. Pale yellow powder; sp. gr. 0.882 at 30/ 
15.5°C; m.p. 26-28°C. Soluble in benzene, tolu- 
ene and acetone; insoluble in water. 

Uses; Plasticizer for natural and synthetic resins. 

cyclohexylsulfamic acid. See cyclamic acid. 

N-cyclohexyl para-toluenesulfonamide 
C6HUNHSO2C6H4CH3. 

Properties: Yellow-brown fused mass; relatively light- 
stable; m.p. 86° C; b.p. 350° C. Combustible. Low 
toxicity. Soluble in alcohol, esters, ketones, aro- 
matic hydrocarbons and vegetable oils; insoluble in 
water. Combustible with a wide variety of resins in- 
cluding most of the cellulosic and vinyl resins. 

Use: Resin plasticizer. 

cyclohexyl trichlorosilane C6HiiSiCl3. 

Properties'. Colorless to pale yellow liquid. B.p. 
206°C: sp. gr. 1.226 (25/25°C); refractive index (n 
25/ D) 1.4759; flash point (COC) 185°F. Readily hy- 
drolyzed by moisture, with liberation of hydrochloric 
acid. Combustible. 
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Derivation; By Grignard reaction of silicon tetrachlo- 
ride and cyclohexylmagnesium chloride. 

Grade: Technical. 

Containers: 1-, 10-lb bottles; 100-lb drums. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant to tissue. 

Use; Intermediate for silicones. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes, 

“Cyclolube.”5o'' Trademark for a series of oils com- 
posed principally of cycloparaffms. Used as plasti- 
cizers for nonpolar polymers, lubricants for polar 
polymers and extenders for relatively saturated 
polymers. 

cyclomethycaine (3-(2-methyIpiperidine)propyl-para-cy- 
clohexyloxybenzoate) C22H33NO3. 

Properties: White, odorless, crystalline powder; spar- 
ingly soluble in water, alcohol, and chloroform and 
very slightly soluble in acetone, ether and dilute 
acids. 

Use: Medicine. 

cyclomethycaine sulfate (C22H33N03)2 • H2SO4. 
Properties; Crystals; somewhat soluble in water. 

Use: Medicine (topical anesthetic). 

cyclonite (sym-trimethylene trinitramine; hexahydrq- 

l , 3,5-trinitro-sym-triazine; trinitrotrimethylenetri- 
amine; cyclotrimethylenetrinitramine; RDX) 

1V(N02)CH2N(N02)CH2N(N02)CH2. 

Properties: White crystalline solid; sp. gr. 1.82; m.p. 
203. 5°C. Soluble in acetone; insoluble in water, al- 
cohol, carbon tetrachloride, and carbon disulfide; 
slightly soluble in methanol and ether. 

Derivation; Reaction of hexamethylenetetramine with 
concentrated nitric acid. 

Containers: Special lined drums. 

Hazard: High explosive, easily initiated by mercury 
fulminate. Toxic by inhalation and skin contact. 
Tolerance, 1.5 mg per cubic meter of air. 

Use: Explosive, 1.5 times as powerful as TNT. 

Shipping regulations: (Rail) Consult regulations. (Air) 
Not acceptable. Legal label name, cyclotrimethylene- 
trinitramine. 

3-cycIobctadicne C8H12. Intermediate for such com- 
pounds as suberic acid. 

1,5-cyclooctadicne HC:CH(CH2)2CH:CHCH:CH2. A 
butadiene dimer. 

Properties; Liquid; freezing point -56.39°C; distilla- 
tion range 30I-303°F (technical); b.p. 149.34°C 
(pure); sp. gr. 0.88328 (20/4°C); Ib/gal 7.38; vapor 
pressure 0.50 psia (100°F); refractive index 1.4933 
(20/D); flash point ioO°F. Combustible. 

Derivation: Catalytic dimerization of butadiene. 
Grades; Technical 959o; 99%; 99.8 mole %. 

Hazard: Moderate fire risk. 

Uses; Resin intermediate; third monomer in EPT 
rubber. 

cyclooctanc CsHif,. 

Properties; Colorless liquid. Sp. gr. 0.835; b.p. 148°C; 

m. p. 14°C. Combustible. 

cycloOctatetraenc CsHs. 

Properties; Colorless liquid; f.p. -7°C; b.p. I40°C; 
sp. gr. 0.943 (0/4° C); refractive index 1.5394 (n 
20/ D). It behaves like an aliphatic hydrocarbon, is 


^CH=CH 
HC '^CH 

I li 

HC ^CH 

CH=CH 


relatively reactive and resinifies on standing in air. 
Combustible. 

Derivation: Polymerization of acetylene by Reppe 
process developed about 1940 in Germany. 

Uses; Organic research. 

cycloolefin. An alicyclic hydrocarbon hawng two or 
more double bonds, e.g., the very reactive and widely 
used cyclopentadiene derived from coal tar, as well 
as cyclohexadiene and cyclooctatctraene, containing 
six and eight carbon atoms, respectively. TTte latter 
has four double bonds and is a polymer of acetylene. 

cycloparaffin. An alicyclic hydrocarbon in which 
three or more of the carbon atoms in each molecule 
are united in a ring structure, and each of these ring 
carbon atoms is joined to two hydrogen atoms, or 
alkyl groups. The simplest members are cyclopropane 
(C3H6), cyclobutane (QHg). cyclopentane (C5H10), 
cyclohexane (C6H12), and derivatives of these such 
as methylcyclohexane (C6H11CH3). 

Hazard; All members of the cycloparaffin series are 
narcotic, and may cause death through respiratory 
paralysis. For most of the members there appears to 
be a narrow range between the concentrations caus- 
ing deep narcosis and those causing death. 

1,3-cyclopentadiene. 

^CH=CH 

\ I 

GH=CH 


Colorless liquid with sp. gr. 0.805 and b.p. 42.5° C; 
insoluble in water; soluble in alcohol, ether and 
benzene. 

Derivation: From coal tar and cracked petroleum 
oils. 

Hazard: Decomposes violently at high temperatures. 
Moderately toxic. Tolerance, 75 ppm in air. 

Uses; Chemical intermediate; organic synthesis; start- 
ing material for synthetic prostaglandin; chlorinated 
insecticides; formation of sandwich compounds by 
chelation; e.g., cyclopentadienyl iron dicarbonyl 
dimer [CsHsFefCO);]:. 

cyclopentamine hydrochloride (l-cyclopentyl-2-mcthyl- 
aminopropanc hydrochloride) 
C5H9CH:CH(CH3)NHCH3 - HCl. 

Properties; White, crystalline powder. Mild charac- 
teristic odor and bitter taste. M.p. 1 13.0-1 16.0°C. 
Freely soluble in water, alcohol and chloroform; sol- 
uble in benzene; slightly soluble in ether. pH (1% 
solution) about 6.2. 

Grade: N.F. 

Use; Medicine. 

cyclopentanc (pentamcthylcnc) C^Hio. 


CHz 

/ 's 

CH: CHz 


CH: — CHz 


Superior numbers refer to Manufacturers of Trade Mark Products. For page numbers sec Contents. 
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Properties; Colorless liquid; soluble in alcohol; insol- 
uble in water. Sp. gr. 0.7445 (20/4° C); b.p. 49.27°C; 
f.p. -94°C; refractive index 1.406 (20/D); flash 
point -35° F. 

Derivaton: From petroleum. 

Grades; Technical; 95%, 99%; research. 

Hazard; Moderately toxic by ingestion and inhala- 
tion. Flammable, dangerous fire risk. 

Use; Solvent for cellulose ethers; motor fuel; azeo- 
tropic distillation agent. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 

1.2.3.4- cyclopenfanefefracarboxylic acid C5H6(COOH)4. 
Properties; Crystalline powder; m.p. 195-196°C; sol- 
uble in water but insoluble in most organic solvents. 

Uses; Curing agent for resins; imparts thermal stabil- 
ity and high-temperature properties. 

1.2.3.4- cyclopentanetetracarboxylic acid, dianhydride 

C5H6(C203)2. 

Properties; White solid; m.p. 220-221 °C; moderately 
soluble in dimethyl formamide, butyrolactone, and 
dimethylsulfoxide, but only slightly soluble in ace- 
tone. Insoluble in hydrocarbons. 

Uses: Curing agent for epoxy resins. 

cyclopentanol (cyclopentyl alcohol) 
CH 2 CH 2 CH 2 CH 2 CHOH. 

Properties; Colorless, viscous liquid; pleasant odor; 
sp. gr. 0.946 (20/4°C); refractive index 1.4575 
(20°C); b.p. 139-140°C; flash point 124°F. Slightly 
soluble in water; soluble in alcohol. Combustible. 
Hazard; Moderate fire risk. 

Uses; Perfume and pharmaceutical solvent; intermedi- 
ate for dyes, pharmaceuticals and other organics. 

cyclopentanone CjHsO. 

Properties; Water-white, mobile liquid; distinctive 
ethereal odor, somewhat like peppermint; b.p. 125- 
126°C (630 mm); sp. gr. 0.943; refractive index 
1.437; flash point (closed cup) 87° F. Insoluble in 
water; soluble in alcohol and ether. 

Hazard: Flammable, moderate fire risk. Narcotic in 
high concentrations. 

Use; Intermediate for pharmaceuticals, biologicals, 
insecticides, and rubber chemicals. 

cyclopentanone oxime CsHgNOH. Nearly colorless and 
odorless crystalline solid; m.p. 56°C; b.p. 196°C; sol- 
uble in water, alcohol. Used as intermediate in syn- 
thesis of amino acids, proline and ornithine. 

cyclopenfene CH:CHCH 2 CH 2 CH 2 . 

Properties: Colorless liquid; sp. gr. 0.772; b.p. 44°C; 
f.p. -I35.21°C; refractive index (20/D) 1.4225; flash 
point below 0°F. 

Grades: Technical; research (99.89 mole %). 

Hazard: Moderately toxic; narcotic action. Flam- 
mable, dangerous fire risk. 

Use: Organic synthesis; polyolefins; epoxies; cross- 
linking agent. 

cyclopentenyl acetone [l-(l-cyclopentenyl)-2-propa- 
none] C5H7CH2COCH3. 

Properties; Clear, colorless liquid; ketone odor; b.p. 
170°C; refractive index 1.4545-1.4550 at 25°C. 
Combustible. 

3-(2-cyclopentenyl)-2-methyl-4-oxo-2-cyclopentenyl es- 
ter of chrysanthemummonocarboxylic acid. See cy- 
clethrin. 

l-(l-cyclopenfenyI)-2-propanone. See cyclopentenyl ace- 
tone. 


cyclopentylacetone (l-cyclopentyl-2-propanone) 
CJH 9 CH 2 COCH 3 . 

Properties: Liquid; sp. gr. 0.893 (25/25°C); b.p. 180- 
184°C; refractive index 1.4420 (25°C). Combustible. 

cyclopentyl alcohol. See cyclopentanol. 

cyclopentyl bromide (bromocyclopentane) CsHsBr. 

Properties; Clear, mobile liquid with sweet aromatic 
odor. B.p. 137-138°C; sp, gr. 1.3866 (20/4°C); 
wt/gal 11.6 lb (20° C); refractive index (n 20/ D) 
1.4885; flash point (closed cup) 108° F. Insoluble in 
water. Combustible. 

Hazard: Moderate fire risk. Moderately toxic. 

Uses: Organic synthesis (pharmaceuticals). 

l-cycIopentyI-2-mefhyIaminopropane hydrochloride. 
See cyclopentamine hydrochloride. 

cyclopentyl phenyl ketone C 3 H 9 COC 6 H 5 . 

Properties: Colorless to light yellow liquid; b.p. 145- 
146°C (15 mm). Soluble in most common organic 
solvents; insoluble in water. Combustible. 

Use; Pharmaceutical intermediate. 

l-cycIopentyI-2-propanone. See cyclopentyl acetone. 

cyclopentylpropionic acid C5H9CH2CH2COOH. 

Properties: Liquid; b.p. 130-1 32° C (12 mm); flash 
point II6°F; insoluble in water. Combustible. 

Hazard; Moderate fire risk. Moderately toxic. 

Use: Intermediate; wood preservatives. 

cyclopentylpropionic acid chloride. See cyclopentylpro- 
pionyl chloride. 

cyclopentylpropionyl chloride (cyclopentylpropionic 
acid chloride) C5H9CH2CH2COCI. 

Properties: Liquid; b.p. 8I-82'’C (10 mm); flash point 
104° F; soluble in water; combustible. 

Hazard; Moderate fire risk. Moderately toxic. 

Use; Intermediate. 

“Cyclophos.”’ Trademark for colorless crystalline, 
hydrated sodium polyphosphate. Cyclic compound. 
F.C.C. grade. Coagulates albumin and certain other 
proteins. Soluble in water. 

Use: Precipitation of proteins. 

cyclopropane (trimethylene) C 3 H 6 . 

Properties; Colorless gas of characteristic odor re- 
sembling that of solvent naphtha and having a pun- 
gent taste. Sp. gr. 0.72-0.79; b.p. -32.9°C; f.p. 
-126.6°C. Soluble in alcohol and water. Autoigni- 
tion temp. 928°F. 

Derivation: Reaction of zinc dust with methylene 
chloride. 

Grades: Technical; U.S.P.; 99.5% min. 

Containers; Steel cylinders. 

Hazard: Highly flammable. Forms flammable and 
explosive mixtures with air or oxygen. Explosive 
limits in air, 2.4 to 10.3 % by volume. Moderately 
toxic by inhalation; narcotic in high concentration. 

Uses: Organic synthesis; anesthetic. 

Shipping regulations: (Rail) Red Gas label. (Air) Flam- 
mable Gas label. Not acceptable on passenger planes. 

cyclopropanespirocyclopropane. See spiropentane. 

cyclosilane. See silane. 

“Cycio Sol.”'25 Trademark for a series of hydrocar- 
bon solvents composed of 50 to 99% aromatic hy- 
drocarbons. 

Hazard; Flammable, dangerous fire risk. 

“CycIolene.”2J3 Trademark for a synthetic aromatic 
chemical, methylcyclopentenolone; used in soap, 
cosmetic perfumery, and flavor compounding. 
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cyclotrimethylenetrinitramine. Legal label name for 
cyclonite (q.v.). 

cycloversion. A process using bauxite as a catalyst for 
(1) desulfurization, (2) reforming, and (3) cracking 
of petroleum to form high-octane gasoline. 

cyclyd. A coined term referring to the cyclic alkyd 
coatings prepared from “Polycyclol 1222” (q.v.); 
used in baking metal primers and air-drying mainte- 
nance paints. 

“Cycocel”5t Trademark for a plant growth regulator 
(2-chloroethyltrimethyl ammonium chloride), said to 
be effective for cereal grains, tomatoes and peppers. 

“Cycolac.”525 Trademark for a series of acrylonitrile- 
butadiene-styrene polymers. See ABS resin. Espe- 
cially suitable for metal plating. Also used for stiletto 
heels and telephone handsets. 

“Cycolon.”^^^ Trademark for medium-impact mate- 
rial possessing most of the properties of ABS resins 
(q.v.). 

ILse.^- AutATOiVt-ive ^rJLv .bAUSP.wa.riLV -re.Cr.jge.rA- 

tion parts. 

“Cycoloy”525 Trademark for a family of alloys of 
ABS and other thermoplastic resins, providing a high- 
performance balance of properties. 

Uses; Automotive, sporting goods, electrical/electronics 
markets. 

“Cycopol”" Trademark for a group of copolymer 
resins including styrenated alkyds, acrylonitrile- 
modified styrenated alkyd, vinyl toluene type, special 
acrylic type resins. 

Uses: Vehicle for solvents, hammer finishes, coil 
coatings, metal decorating. 

“Cycovin””5 Trademark for alloys of ABS and PVC, 
providing a family of materials with flame-retardant 
properties in addition to the balanced features of 
ABS. 

Uses: Instructional and electrical applications. 

“Cj'for.”57 Trademark for rosin size for use in paper 
manufacture. 

“Cygon.”57 Trademark for a systemic insecticide whose 
active ingredient is 0,0-dimethyl S-(N-methylcar- 
bamolymethyOphosphorodithioate. 

See dimethoate. 

"Cykclin.”^ Trademark for dicyclopentadiene copoly- 
mers of linseed oil that produce vehicles of quick hard 
dry and excellent water resistance. 

Uses: Varnishes, enamels, aluminum paints, cold-cut 
varnishes, reinforcement oil. 

“Cyklosit.”''’'' Trademark for cyclized rubber; used 
primarily in printing inks. 

“Cymcl.”” Trademark for a series of synthetic resins 
based on melamine-formaldehyde filled with alpha- 
ccllulose, cellulose, chopped fabric, glass fiber, as- 
bestos fiber. 

cymcnc (cymol; isopropyltolucne; mcthylpropylbcn- 
zenc) CH}C 6 H 4 CH(CH.,);. The ortho-, meta, and 
paraisomers are known. 

Properties; Colorless, transparent liquids; aromatic 
odor. Combustible. Sp. gr.: Ortho 0.874S, meta 0.862, 
para 0.8551; f.p.: Ortho -182°C, meta -25°C. para 
-73.5°C; b.p.: Ortho 177°C, meta 175.6°C, para 
176.5° C; refractive index, para 1.489 (20° C). Solu- 


ble in alcohol, ether, and chloroform; insoluble in 
water. Flash point (para) 117°F (closed cup). 
Derivation: Mixed cymenes are produced from tolu- 
ene by alkylation. Para-cymene occurs in several es- 
sential oils, and is made from monocyclic terpenes 
by dehydrogenation. These terpenes can be made 
from turpentine, or obtained as a by-product from 
the sulfite digestion of spruce pulp in paper manu- 
facture. 

Method of purification: Washing with sulfuric acid, 
water, and alkali. 

Grade; Technical. 

Containers: Drums; glass bottles. 

Hazard; Moderate fire risk. Moderately toxic. 

Uses: Solvents; synthetic resin manufacture; metal 
polishes; organic synthesis (oxidation to hydro- 
peroxides used as catalysts for synthetic rubber man- 
ufacture. Cymene alcohols are made by hydrogenat- 
ing the hydroperoxides.) Pure para-cresol and carva- 
crol are made from para-cymene. 

“CynoI.”5’ Trademark for a series of rewetting, soft- 
ff/iing and deSoaming agenls used in the manufacture 
of paper. Available in liquid form. 

'‘Cynorex.”'^'’ Trademark for bright cyanide copper 
plating additive. 

“Cypan.”” Trademark for a synthetic organic chemi- 
cal used to modify and control the properties of oil 
well drilling fluids. 

'‘Cypip.”^’ Trademark for diethylcarbamazine medi- 
cated premix; used in veterinary medicine. 

'‘Cjprex.”5’ Trademark for dodine. 

'“Cyrea.”” Trademark for a urea feed compound. 

'‘Cyron.”” Trademark for a synthetic sizing material 
for the paper industry. “Cyron" permits sizing of 
alkaline as well as acid paper and may be added 
either to the pulp or as a coating. 

Cys Abbreviation for cysteine, 
cysteamine. See 2-aminoethanethiol. 

Cysteine (alpha-amino-beta-thiolpropionic acid; beta- 
mercaptoalanine) HSCH 2 CH(NHj)COOH. A non- 
essential amino acid derived from cystine, occurring 
naturally in the L(+) form. 

Properties: Colorless crystals; soluble in water, am- 
monium hydroxide, and acetic acid; insoluble in 
ether, acetone, benzene, carbon disulfide, and car- 
bon tetrachloride. 

Derivation; Hydrolysis of protein; degradation of 
cystine. Found in urinary calculi. 

Uses; Biochemical and nutrition research; reducing 
agent in bread doughs (up to 90 ppm). Available 
commercially as L(+)-cysicinc hydrochloride. 

Cystine (beta, beta'-dithiobisalanine; di[alpha-amino- 
beta-thiolpropionic acid]) 

HOOCCH(NH 2 )CH:SSCH:CH(NH 2 )COOH. A non- 
essential amino acid. 

Properties; White crystalline plates; soluble in water; 
insoluble in alcohol. Optically active. 

DL-cystinc. m.p. 260°C. 

D(+)-cystinc, m.p. 247-249°C. 

L(-)-cystinc, m.p. 25S-261°C with decomposition; 
the naturally occurring form. 

Derivation; Hydrolysis of protein (keratin); organic 
synthesis. Occurs as small hexagonal crsstals in urine. 
Grade: F.C.C. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page numbers see Conten 
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Use: Biochemical and nutrition research; nutrient and 
dietary supplement. 

“Cystokon.”^” Trademark for a 30% solution of so- 
dium acetrizoate. 

cytidine C9H13N3O5. The nucleoside consisting of D- 
ribose and cytosine. 

Properties: White, crystalline powder; soluble in 
water, acid, alkali; insoluble in alcohol. 

Derivation: From yeast ribonucleic acid. Also avail- 
able as the hemisulfate, (C 9 Hi 3 N 30 s )2 ■ H 2 SO 4 . 

cytidine phosphates. Nucleotides used by the body in 
growth processes; important in biochemical and 
physiological research. Those isolated and commer- 
cially available (as sodium salts) are the monophos- 
phate (CMP; see cytidylic acid), the diphosphate 
(CDP) and the triphosphate (CTP). 

cytidylic acid (cytosylic acid; cytidinephosphoric acid; 
cytidine monophosphate; CMP) C9H14N3O8P. The 
monophosphoric ester of cytosine; i.e., the nucleo- 
tide containing cytosine, D-ribose and phosphoric 
acid. The phosphate may be esterified to either the 
2,3, or 5 carbon of ribose yielding cytidine-2’-phos- 
phate, cytidine-3'-phosphate, and cytidine-5'-phos- 
phate, respectively. 

Properties: (cytidine-3'-phosphate): White, crystalline 
powder; odorless; mild sour taste; m.p.: crystals from 
50% alcohol, 230-233° C (with decomposition); crys- 
tals from water, 227° C (with decomposition). Sol- 
uble in water and dilute alkalies; slightly soluble in 
50% alcohol; insoluble in alcohol and other organic 
solvents. 

Derivation of commercial product: From yeast nu- 
cleic acid by hydrolysis. The 5'-monophosphate is 
made synthetieally by phosphorylation and hydroly- 
sis of isopropylidene cytidine. 

Use: Bioehemical research. 

cytochemistry. The branch of biochemistry devoted to 
study of the chemical composition of cells and cell 
membranes, including chromosomes, genes, and the 
complex reactions involved in cell growth and repli- 
cation, as well as the mechanism of enzyme activity. 
See also molecular biology. 

cytochrome. A class of iron-porphyrin proteins (see 
porphyrin) of great importance in cell metabolism. 
They are pigments occurring in the cells of nearly 


all animals and plants. Several types have been 
identified; cytochrome C is the most abundant and 
has been obtained in pure forms. The cytochromes 
and cytochrome oxidase have important functions in 
cell respiration. The latter is an iron-porphyrin- 
containing protein which is an important enzyme in 
cell respiration. It catalyzes the oxidation of cyto- 
chrome C and is reduced itself in the reaction; it is 
then reoxidized by oxygen. 

cytokinins. See kinins. 

“Cytomel.”’' Trademark for a brand of liothyronine. 

cytoplasm. The extra-nuclear components of the liv- 
ing cell, containing mitochondria, plastids, sphero- 
somes, etc. This, together with the nucleus, consti- 
tutes the protoplasm (q.v.). The chemical constituents 
are chiefly proteins, plus a high percentage of water. 

“Cytosar.”32t Trademark for cytosine arabinoside 
(q.v.). 

cytosine C4H5N3O. 2-Oxo-4-aminopyrimidine. A py- 
rimidine found in both ribonucleic and deoxyribonu- 
cleic acids, and certain coenzymes. 

Properties: (monohydrate): Lustrous platelets; de- 
composes at 320-325° C. Slightly soluble in water 
and alcohol; insoluble in ether. 

Derivation: Isolation following hydrolysis of nucleic 
acids; organic synthesis. 

Use: Biochemical research. 

cytosine arabinoside (Ara-C). A drug synthesized in 
1969 at Salk Institute; it is useful in combating 
myelocytic leukemia in adults, and has been ap- 
proved by FDA as a prescription drug. 

cytosine monophosphate. See cytidylic acid. 

cytosylic acid. See cytidylic acid. 

“Cytrer’552 Trademark for a tobacco substitute derived 
from cellulose. It is free from nicotine, and has from 
15 to 30% of the tar content of tobacco. 

“Cytrol” Amitrole-T.^^ Trademark for 3-amino- 1,2,4- 
triazole liquid formulation herbicide. 

“Cyuram.”^^ Trademark for tetramethylthiuramdi- 
sulfide pellets. Rubber accelerator. 

“Cyzine.”^’ Trademark for 10% 2-acetylamino-5-ni- 
trothiazole feed supplement. 




d- Prefix indicating that a substance is dextrorotatory. 
A plus sign (+) is now preferred. 

D Symbol for deuterium. 

D- Prefix indicating the right-handed enantiomer of 
an optical isomer. 

See also glyceraldehyde; asymmetry; enantiomer. 

2,4-D (2,4-dichlorophenoxyacetic acid) 
CI2QH3OCH2COOH. 

Properties: White to yellow crystalline powder; dif- 
ficultly soluble in water or oils; soluble in alcohols. 
Stable; m.p. 138°C; b.p. 160°C (0.4 mm). 

Derivation: Reaction of 2,4-dichlorophenol and chlo- 
roacetic acid in aqueous sodium hydroxide. 

Forms available: Sodium salt (60-85% acid), amine 
salts (10-60% acid); esters (10-45% acid). These 
forms are dispersible in water or oils (esters) and can 
be applied as sprays. 

Grade: Technical. 

Containers: Bags; 100- and 250-lb drums; (butyl, iso- 
propyl esters) tank cars. 

Hazard: Moderately toxic and irritant. Tolerance, 10 
mg per cubic meter of air. Use may be restricted. 
Uses: Selective weed killer and defoliant. 

DAA. Abbreviation for diacetone acrylamide (q.v.). 
“DABCO .”^’2 Trademark for triethylenediamine (q.v.). 

“Dacamine.”2‘''< Trademark for a combination of N- 
oleyl 1,3-propylene diamine salt or 2,4-dichloro- 
phenoxyacetic acid. Herbicide. 

“Dacolyte.”^* Trademark for an addition agent for 
acid copper plating solution for heavy deposits. Dark 
brown, amorphous, fine powder; sharp odor. 

“Daconate.’’^^*' Trademark for a monosodium methyl- 
arsonate and inert organic compound. Used in post- 
emergence weed control. 

Hazard: Toxic by ingestion. 

“Dacote.’’^-*-' Trademark for a precipitated calcium 
carbonate with high brightness and opacifying power. 
Used especially in and on paper. 

“Dacovin.”^'*^ Trademark for a compound of PVC 
resins. Used in production of rigid pipe, blow-molding 
bottles, rigid film and sheet and a variety of rigid 
molded products. 

“Dacron.”-*' Trademark for a polyester fiber made 
from polyethylene terephihalate. Available as fila- 
ment yarn, staple, tow, and fiberfill. See also di- 
methyl tcrephthalate, terephthalic acid. 

Properties: Sp. gr. 1.38; tensile strength (psi) 4 to 5 
grams/denier (about 50 to 60 thousand psi); break 
elongation 10-36%; moisture regain 0.4%; high clas- 
tic recoverj'; good insect resistance; difficult to ignite; 
self-extinguishing; soluble in mcta-crcsol (hot) tri- 
fluoroacctic acid, and ortho-chlorophcnol; m.p. 

250'= C. 

Dcrivaton: Reaction of dimethyl tcrephthalate and 


ethylene glycol. The resulting polymer is melt- 
extruded through a spinneret and stretched. 

Uses; Textile fabrics and suitings, often combined 
with wool and other fibers; cordage; fire hose, etc. 

“Dacthal.”^-*'' Trademark for a composition of di- 
methyl ester 2,3,5,6-tetra-chloroterephthalic acid. 
Commonly known as DCPA. Used in pre-emergence 
weed control. 

dactinomycin. USAN for actiomycin D, CtjHgtNiiOis, 
an antibiotic produced from Streptomyces. Used in 
medicine. 

“dag” Dispersions."'* Trademark for a series of dis- 
persions useful as lubricants. Most are colloidal. The 
base types are: graphite-water, graphite-oil, graphite- 
solvent, molybdenum disulfide resin-bonded solid 
film (with alkyd, epoxy or phenolic resin solutions), 
and some special types. 

DAHQ. See 2,S-di-tert-amylh3’droquinone. 

Dakin’s solution. An aqueous solution containing 
0.5% sodium hiTJOchlorite, used as an antiseptic, es- 
pecially for wound treatment. 

“Dalamar.”^* Trademark for an azo yellow pigment. 

daiapon. Generic name for 2,2-dichloropropionic 
acid, CH3CCI2COOH. The sodium salt (sodium 
2,2-dichloropropionate). is commonly used. 

Properties: (free acid); Liquid; b.p. 185-190'= C (760 
mm); 90-92'>C (14 mm); sp. gr. 1.389 (22.S/4'=C). 
Very soluble in water and alcohol; soluble in ether, 
(sodium salt); Crystals; decompose 174-176'=C; salty 
taste. Corrosive to iron. Soluble in water, aqueous 
solutions hj'drolyze above 70°C. 

Hazard; Moderately toxic; strong irritant to eyes and 
skin. 

Use; Herbicide. 

“Dalar.”^* Trademark for a polyester resin of the 
polyethylene terephthalatc type, used for plastic 
bottles for carbonated beverages. 

“Dalbon.”-^-' Trademark for dispersions formulated 
for industrial coatings from “Dalvor” polys'inyl fluo- 
ride resin. Used to protect surfaces from attack by 
chemicals and various weather and severe use condi- 
tions. 

“Dalpac.”-** Trademark for several grades of butyl- 
ated hydroxytoluene (di-tcn-butyl-para-crcsol). Sup- 
plied as flakes, powder, or liquid. 

Uses; Antioxidant in food, animal feed, and nonfood 
industrial uses. 

“Dalpad."’-” Trademark for a coalescing agent, a sta- 
ble, low-odor, low-temperature film-forming aid for 
poKwinyl acetate and aciylic latex paints. 

dalton. A unit of mass introduced in comparatively 
recent V'cars. It designates 1 1 6th of the mass of 
o.\ygcn-I6, the lightest and most abundant isotope 
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of oxygen. Since this is 15.9949, the dalton is equiva- 
lent to 0.9997 mass unit. 

Dalton, John (1766-1844). The first theorist since the 
Greek philosopher Democritus to conceive of mat- 
ter in terms of small particles. The founder of the 
atomic theory on which all succeeding chemical in- 
vestigation has been based (1807). His essential con- 
cept of the indivisibility of the atom was not called 
into question until 1910, when radioactive decay was 
established by Rutherford. Dalton’s theories relating 
to pressures of gases and atomic combinations led to 
the basic generalizations stated in the law of multi- 
ple proportions, the law of constant composition, 
and the law of conservation of matter. Dalton’s law 
of partial pressures states that in any mixture of 
gases each constituent exerts its pressure indepen- 
dently, as if the other constituents were absent, and 
that the solubility of mixed gases in a liquid is pro- 
portional to the partial pressure of each. (See 
Priestley; chemical laws). 

“DaIvor.”2‘*‘‘ Trademark for polyvinyl fluoride, a 
thermoplastic fluorocarbon polymer. 

“Dalyde.”^^* Trademark for dibromosalicylaldehyde, 
(q.v.), used in medicine. 

dammar. A group of tree-derived resins soluble in hy- 
drocarbon and chlorinated solvents; partially soluble 
in alcohols; insoluble in water. Used in colorless and 
overprint varnishes, cellulosic lacquers, alkyd baking 
enamels, and paper and textile coatings. 

danthron. See 1,8-dihydroxyanthraquinone. 

“Danfoin.”73 Trademark for a series of hydantoin 
compounds (q.v.). 

DAP. (1) Abbreviaton fordiallyl phthalate. (2) Abbrevi- 
ation for diammonium phosphate. See ammonium 
phosphate, dibasic. 

“Dapon.”55 Trademark for a series of diallyl phthalate 
resins. Used for molding compounds, prepregs, and 
coatings. 

dapsone. USAN and U.S.P. name for 4,4'-sulfonyldi- 
aniline (q.v.). 

“Daran.”^" Trademark for polyvinylidene chloride 
latexes; used as barrier coatings for packaging pa- 
pers, paperboards, plastic films, and specialty satu- 
rants. 

“Daratak.”^" Trademark for polyvinyl acetate ho- 
mopolymer emulsions; used in adhesives and specialty 
coatings. 

“Darco.”®’ Trademark for activated carbon. Avail- 
able in various grades for use in sugar refining; re- 
moval of impurities from electroplating solutions; 
purification of drycleaning solvents; drug and chemi- 
cal purification; and purification and decolorization 
of animal and vegetable oils, fats, and waxes. 

“Darex.”®" Trademark for styrene-butadiene latexes 
and related vehicles. 

Uses; Textile coatings, rug backings, saturants, shoe 
products, coatings, paints, and adhesives. 

“Dariloid.”®22 Trademark for a series of milk-soluble 
algin compositions. 

“Darvan.”^" Trademark for a series of anionic sur- 
factants used as dispersants, emulsion stabilizers 
and latex stabilizers. 

“Darvon”"’®. Trademark for ri-propoxyphene hydro- 
chloride, an analgesic drug. 


DAS. Abbreviation for 4,4'-diamino-2,2'-stilbenedi- 
sulfonic acid. 

dating, chemical. See chemical dating. 

daughter element. The element formed when another 
element undergoes radioactive decay. The latter is 
called the parent. The daughter may or may not be 
radioactive. 

daunorubicln. See anticancer agent. 

“Davco.”^'*' Trademark for nitrogen solutions used as 
fertilizers. 

Davy, Sir Humphry (1778-1829). Bom in Cornwall, 
Davy was the first to isolate the alkali metals and 
recognize the identity of chemical and electrical en- 
ergy. A pioneer in the science of electrochemistry, 
he carried out basic studies of electrolysis of salts 
and water, and his application of electricity to the 
decomposition of molten caustic potash led to the 
isolation of metallic potassium. 

“DawsferoI.”5w Trademark for a vegetable oil solu- 
tion of vitamin Dj for food fortification. 

“Daxad.”’" Trademark for anionic, polymer-type dis- 
persing agents. Supplied as light-colored powders or 
aqueous solutions. Effective dispersant for aqueous 
suspensions of insoluble dyestuffs, polymers, clays, 
tanning agents and pigments. 

Uses; Manufacture of dyestuff pastes; textile backings, 
latex paints and paper coatings, retanning and bleach- 
ing of leather; dye resist in leather dyeing; dispersion 
of pitch in paper manufacture; pre-floc prevention 
in the manufacture of synthetic rubber. ' 

“Daxan.”2‘*'* Trademark for a concentrated (mini- 
mum 95% available chlorine), dry form of chlorine 
specially formulated for disinfection of swimming 
pools. 

“Daxtron.’’^^^ Trademark for herbicides containing 
salt formulations of 2,3,5,6-tetrachloro-4-pyridinol. 

2,4-DB. Abbreviation for 2 , 4 -dichlorophenoxybutyric 
acid. 

DBCP. Abbreviation for l,2-dibromo-3-chloro-pro- 
pane. 

DBM. Abbreviation for dibutyl maleate. 

DBMC. Abbreviation for 4 , 6 -di-tert-butyl-meta-cresol. 

“DB” Oil.“^ Trademark for a castor oil specially 
refined to minimum acidity and moisture content for 
dielectric and sonar applications, and for urethane 
polymers. 

DBP. Abbreviation for dibutyl phthalate. 

“dbpc.”>i Trademark for 2 , 6 -di-tert-butyl-para-cresol, 
in technical, food and feed grades. 

DBS. Abbreviation for dibutyl sebacate. 

DCA. Abbreviation for deoxycorticosterone acetate. 

DCB. Abbreviation for 1,4-dichlorobutane. 

“DC Filtrol.”^'’ Trademark for an acid-activated clay 
used as a purifying agent in the recovery of dry- 
cleaning solvents. 

DCHP. Abbreviation for dicyclohexyl phthalate. 

DCO. Abbreviation for dehydrated castor oil. See 
castor oil, dehydrated. 

DCP. Abbreviation for dicapryl phthalate. 
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DCPA. Abbreviation for dimethyl 2,3,5,6-tetrachIoro- 
terephthalate. 

DCPC. Abbreviation for dichlorophenyl methyl car- 
binol. See di(para-chlorophenyl)ethanol. 

DDB. Abbreviation for dodecylbenzene. 

DDBSA. Abbreviation for dodecylbenzenesulfonic 
acid. 

DDD. Abbreviation for dichlorodiphenyldichloro- 
ethane. See TDE. 

DDDM. Abbreviation for 2,2'-dihydroxy-5,5'-dichlo- 
rodiphenylmethane. See dichlorophene. 

DDE. Abbreviation for dichlorodiphenyldichloro- 
ethylene, (CiC6H4)2C:CCli. It is a degradation prod- 
uct of DDT, found as an impurity in DDT residues. 

DDH. Abbreviation for dichlorodimethylhydantoin. 

“DDI Diisocyanate.”259 Trademark for an intermedi- 
ate made from a 36-carbon dimer aliphatic dibasic 
acid; exact structure is a complex mixture of isomers. 
.Ma,v he iLsed .far .W-tb d.ia.to.'.riss S£< g-W 

ureas with highly desirable properties; also a source 
of polyurethanes. 

DDM. (1) Abbreviation for diaminodiphenylmethane 
(q.v.). 

(2) Abbreviation for n-dodecyl mercaptan. 

DDNP. Abbreviation for diazodinitrophenol. 

DDP. Abbreviation for dodecyl phthalate. 

DDQ. See 2,3-dichloro-5,6-dicyanobenzoquinone. 

DDS. Abbreviation for diaminodiphenylsulfone. See 
sulfonyldianiline. 

DDT (dichlorodiphenyltrichloroethane; dicophane; 
chlorophenothane; 1,1,1 -trichloro-2,2-bis(chloro- 
phenyl)ethane) {ClC<;H4)2CHCCl3. 

Properties: Colorless crystals or white to slightly off- 
white powder. Odorless or with slight aromatic r - 
odor. Insoluble in water; soluble in acetone, ether,/ / 
benzene, carbon tetrachloride, kerosine, dioxane.'T 
and pyridine. Not compatible with alkaline materials.-- 

Derivation: Condensing chloral or chloral hydrate'\^ 
with chlorobenzene in presence of sulfuric acid. 

Grades: Technical; purified; aerosol; U.S.P. as chloro- 
phenothane. 

Containers: Bottles; tins; bags; fiber drums. 

Hazard: Though not particularly toxic to humans un- 
der ordinary conditions, DDT is not biodegradable 
and is ecologieally damaging. For the latter reasons 
agricultural use of DDT was prohibited in the U.S. in 
1973, though its manufacture for export is permitted. 
Claims of human carcinogenicity have not been 
proved. DDT can be used for a few specialized pur- 
poses, e.g., to combat the tussock moth. Tolerance, 

I mg per cubic meter of air; 5 ppm in foods. 

Uses; Insecticide, especially for tobacco and cotton; 
pesticide (tussock moth). 

DDVP. Abbreviation for dimethyl dichlorovinyl phos- 
phate. Sec dichlorovos. 

D.E. Abbreviation for dextrose equivalent (q.v.). 

DEA. Abbreviation for diethanolamine; also abbrevia- 
tion for Drug Enforcement Administration, a gov- 
ernment agency replacing the Bureau of Narcotic,s. 

DEAC. Abbreviation for diethylaluminum chloride. 


“Deacidite.”’*'* Trademark for a commercial grade 
anion exchanger consisting of a porous aliphatic poly- 
amine weak base. Used in streptomycin conversion 
and strong acid adsorption. 

Deacon process. A method of converting hydrogen 
chloride (HCl) to chlorine by oxidation of HCl with 
oxygen at 400 to 500°C over a copper salt catalyst: 
2HC1 O: — >C1; H:0. It is a means of producing 

chlorine without caustic and of utilizing the large 
amounts of by-product HCl from the chlorination of 
organic compounds. When conducted in the presence 
of an organic compound which reacts with the chlo- 
rine formed it is known as o.xvchlorination. e.g.. 
CH2 = CH: - 2HC1 + V 2 O 2 — >CH2C1CH;C1 - H;0. 

DEAE. Abbreviation for diethylaminoethyl-. 

DEAE-cellulose (diethylaminoethyl cellulose). A cel- 
lulose ether containing the group (C:H 5 ):NCH:CH:- 
bound to the cellulose in an ether linkage. An anionic 
ion-exchange material. 

Use: Chromatography. 

DEAE-dextrax), A dieihyiawinoethy) eihex of dex- 
tran; an electropositively charged polymer. 

deanol. See 2-dimethylaminoethanol. 

“Dearborn Red.”''*' Trademark for azo color pig- 
ments, light, medium, and deep red shades. Used in 
paints and enamels. 

deblooming agent. A substance added to mineral oils 
to mask fluorescence. Nitronaphthalene and yellow 
coal-tar dyes are among the products so used. 

Debye, Peter J. M. (1884-1966). A Dutch chemist and 
physicist who received the Nobel Prize in 1936 for his 
pioneer studies of molecular structure by x-ray dif- 
fraction methods. The interference patterns are still 
called Debye-Sherrer rings. He also made outstand- 
ing c'ontributions'-tb 'knowledge of polar molecules 
.■•.^thd to fundamental electrochemical theory. (See also 
Debye-Huckcl theory')'.' ' 

D.ebyc-Huckel theory. A theory advanced in 1923 for 
■quafititatively predicting the de\iations;p'om ideality 
of dilute electrolytic, solutiori's.Jt ih^olves-(hc assump- 
tion that every ion in a-solutiorh is surrounded by an 
. ion atmosphere of opposite chargc.''Resur|y’ deduced 
. from this rheory have been verified for dilute solu- 
' tions of strong electrolytes, and Ji/pr^vidy^s* a means 
of extrapolating the tlTermbidynamic properties of 
electrolytic solutions to infinite dilution! 

DEC. Abbreviation for beta-rdicthylaminoethyl chlo- 
ride hydrochloride. 

dccaboranc BjoHn. 

Properties: Colorless crv'stals; stable indefinitely at 
room temperatures; decomposes slowly into boron 
and hydrogen at 300®C: density (25’'4°C) 0.94; m.p. 
99.7°C; sp. gr. 0,78 (100°C); b.p. 213°C. Autoignition 
temp., 147°C. Slightly soluble in cold water; hy- 
drolyzes in hot water; soluble in benzene, hexane, 
toluene. 

Derivation: By-product of the pyrolysis of diboranc. 
Grades: Technical 9597: high purity ”9997. 

Hazard: Highly toxic. Tolerance, 0.05 ppm in air. 
Absorbed by skin. May explode in contact with heat 
or flame, or with oxygenated and halogcnatcd sol- 
vents. Safety data sheet available from Manufactur- 
ing Chemists Assn., Washington. D.C. 

Uses: Polymer synthesis; corrosion inhibitor, fuel addi- 
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live; stabilizer; rayon delustrant; mothproofing 
agent; dye stripping agent; reducing agent; fluxing 
agent; oxygen scavenger; propellant. 

Shipping regulatons; (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on passenger 
planes. 

decachloro-l,l'-bis-2,4-cyclopentadienyl. See bis(penta- 
chloro-2,4-cyclopenta dien-l-yl). 

decachloro-octahydro-l,2,4-metheno-2H-cyclobuta- 
[cd]-pentaIen-2-one CioCioO. 

Properties; Solid; m.p. 359°C (dec.). Soluble in oxy- 
genated solvents such as acetone; fairly soluble in 
organic solvents. 

Uses; Insecticide; fungicide. 

decaglycerol. See polyglycerol. 

decahydronaphthalene CioHis. Cis- and trans- forms 
are known. 

Properties; Colorless liquid; aromatic odor. Insoluble 
in water; soluble in alcohol and ether. Cis; Sp. gr. 
(20/4°C 0.8927; f.p. -43.2°C; b.p. 194.6°C; re- 
fractive index (n 20/D) 1.48113. Trans; Sp. gr. 
(20/4°C) 0.8700; f.p. -31.5°C; b.p. I85.5°C; re- 
fractive index (n 20/D) 1.46968. Flash point 136°F 
(closed cup). Autoignition temp. 482° F. Combustible. 
Derivation; By treatment of naphthalene in a fused 
state (above 100°C) with hydrogen in the presence 
of a copper or nickel catalyst. 

Grade; Technical. 

Containers; 1-, 2-, 5-, 10-, 50-gal drums. 

Hazard; Moderate fire risk. Moderately toxic; irritant 
to eyes and skin. 

Uses; Solvent for oils, fats, waxes, resins, rubber, 
etc.; substitute for turpentine; cleaning machinery; 
stain-remover; shoe creams; floor waxes, etc.; clean- 
ing fluids; lubricants. 

A-decalacfone. Artificial flavoring for margarine. Ap- 
proved by FDA. 

“Decalin.”28 Trademark for decahydronaphthalene. 

“Decalso.”'®'' Trademark for a commercial grade cat- 
ion exchanger consisting of a synthetic aluminosili- 
cate gel (inorganic). 

Uses; Water softening, separation of amino acids; ra- 
dioactive waste treatment; milk treatment. 

decamethonium bromide (decamethylenebis(trimethyl- 
ammonium bromide) 

(CH3)3NBr(CH2),oNBr(CH3)3. 

Properties; Crystals; decomposes 255-267° C. Soluble 
in water and alcohol; very slightly soluble in chloro- 
form; insoluble in ether. 

Use: Medicine (anesthetic). 

decamethylene-bis(4-aminoquinaldinium acetate). See 
dequalinium. 

decamethylenebis(trimethylammonium bromide). See 
decamethonium bromide. 

n-decanal (capraldehyde; capric aldehyde; n-decyl alde- 
hyde; aldehyde C-10) CH 3 (CH 2 )sCHO. 

Properties; Colorless to light yellow liquid; floral- 
fatty odor; sp. gr. 0.831-0.838 (15°C); refractive 
index (n 20/D) 1.427-1.431. Soluble in 80% alcohol, 
fixed oils, volatile oils, mineral oil; insoluble in 
water and glycerol. Combustible. Low toxicity. 
Derivation: Occurs in lemongrass, citronella, orange, 
and many other oils. Synthetically by oxidation of 
the corresponding alcohol or reduction of the acid. 
Grades; Technical; F.C.C. 

Containers: Cans; drums. 

Use; Perfumery; flavoring. 


n-decane (decyl hydride) CH 3 (CH 2 ) 8 CH 3 . 

Properties: Colorless liquid; sp. gr. 0.7298; b.p. 
174°C; f.p. -30° C; refractive index (n 20/D) 1.4114; 
flash point 111°F (closed cup). Autoignition temp. 
482° F. Soluble in alcohol; insoluble in water. Com- 
bustible. 

Grades: Technical; 95%; 99%; research. 

Containers: Bottles; drums. 

Hazard; Moderate fire risk. Narcotic in high concen- 
trations. 

Uses; Organic synthesis; solvent; standardized hydro- 
carbon; jet fuel research. 

decanedioic acid. See sebacic acid. 

decanoic acid. See capric acid. 

1-decanol (n-decyl alcohol; alcohol C-10) 

CH3(CH2).,CH20H. 

Properties; Colorless, water-white liquid. Sweet odor; 
sp. gr. 0.829; b.p. 232.9° C; m.p. 6°C; flash point 
(open cup) 180° F; refractive index (n 20/D) 1.4372. 
Insoluble in water (25° C); soluble in alcohol and 
ether. Combustible. Low toxicity. 

Derivation: Reduction of coconut oil fatty acids; from 
C) olefin and synthesis gas, by the Oxo process. 

Grades: Technical; high purity. 

Containers: Drums; tank cars. 

Uses: Plasticizers; detergents; synthetic lubricants; 
solvents; perfumes; flavorings, 

decanoyl chloride (sometimes called caproyl chloride) 
CH3(CH2 )sCOC 1. Available in bottles; carboys and 
drums. Intermediate; polymerization initiator. 

decanoyl peroxide CH3(CH2)8C(0)00C(0)(CH:)8CH3. 

Properties: Soft white granules; m.p. 38-42°C (dec.); 
insoluble in water and alcohol; soluble in ether and 
benzene. 

Hazard; Strong oxidizing agent; fire risk in contact 
with organic materials. 

Use; Polymerization catalyst. 

Shipping regulations: (Rail) Oxidizing material, n.o.s.. 
Yellow label. (Air) Peroxides, organic, solid, n.o.s,. 
Organic Peroxide label. 

“Decanox.”'*'’ Trademark for decanoyl peroxide (q.v.). 

decarboxylase One of a group of enzymes in the living 
cell that removes carbon dioxide from various car- 
boxylic acids without oxidation. 

decay. Spontaneous disintegration of an unstable 
atomic nucleus, e.g., uranium, radium, with emission 
of alpha, beta, and gamma radiation and eventual 
formation of another element of lower atomic weight. 
See radioactivity; half-life. 

1-decene. See decylene. 

“Dechlorane .”^2 Trademark for perchloropentacyclo- 

decane. 

“Decholin.”-” Trademark for dehydrocholic acid (q.v.). 

“Declomycin.”^'5 Trademark for demethylchlortetra- 
cycline hydrochloride (q.v.). 

decoction. Pharmaceutical term for a liquid produced 
by boiling one or more drugs in water and filtering. 

decoic acid. See capric acid. 

decolorizing agent. Any material that removes color 
by a physical or chemical reaction. Charcoals, blacks, 
clays, earths or other materials of highly adsorbent 
character used to remove undesirable color, as from 
sugar, vegetable and animal fats and oils, etc. Also 
refers to bleaches involving a chemical reaction for 
removing color. 
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decomposition. (1) A fundamental type of chemical 
change. In simple decomposition, one substance 
breaks down into two simpler substances, e.g., water 
jields hydrogen and oxygen. In double decomposi- 
tion, two compounds break down and recombine to 
form two different compounds, e.g., 

2HC1 - CaCOj — >CaCl 2 + HjCOj. 

In some cases heat is absorbed, and in others it is 
evolved. Decomposition may also be induced by ra- 
diation (sunlight), as in the breakdown of chlorine- 
containing fluorocarbons in the upper atmosphere 
and of biodegradable polymer structures (also called 
photodecomposition or photolysis); and by bacterial 
action (degradation, q.v.). 

(2) Conversion of a carbonaceous raw material into 
carbon and volatile organic compounds by exposure 
to high temperature in the absence of air, i.e., with- 
out combustion. Thermal decomposition products of 
coal are coke, coal tar and coal gas; similarly hydro- 
carbon mixtures are obtained from shale oil. The 
term thermal decomposition is virtually synonymous 
with pyrolysis and destructive distillation. 

decontamination. Removal of radioactive poisons 
from skin, clothing, equipment, etc. Skin can often 
be decontaminated by washing with soap and water; 
application of titanium dioxide paste or a saturated 
solution of potassium permanganate followed by a 
rinse of 5% sodium bisulfite is approved procedure. 
Contaminated clothing should not be sent to com- 
mercial laundries nor burned in open incinerators. 
Water, steam, and detergents are effective on painted 
or metal surfaces. 

“Dccroline,”30’ Trademark for a series of stripping 
agents consisting of zinc sulfoxylate formaldehyde. 

decyl acetate (acetate C-10) CH3(CH2)900CCH3. 

Properties: Liquid with floral orange-rose odor; b.p. 
I87-I90°C; sp. gr. 0.862-0.864; refractive index 
1.426. Soluble in 80% alcohol, ether, benzene, glacial 
acetic acid; insoluble in water. Combustible. 

Grades: Technical. 

Use: Perfumery. 

n-decyl alcohol. See 1-decanol. 

n-decyl aldehyde. See n-decanal. 

n-decylamine CH 3 (CH 3 ),NH 3 . 

Properties: Water-white liquid; amine odor; boiling 
range 215-22I°C; sp. gr. 0.797 (20/20°C); refractive 
index 1.437 (20°C); flash point 210°F. Combustible. 

Hazard: May be toxic and irritant. 

decyl carbinol. See 1-undecanol. 

decylene (I-decene) C,„H:n or H 2 C:CH(CH:):CH,. 

Properties: Colorless liquid; sp. gr. 0.7396 (20/4°C); 
b.p. 172°C; f.p. -66.3° C; refractive index (n 20/ D) 
1.4220. Soluble in alcohol; insoluble in water. Com- 
bustible. 

Grades: Technical; high purity. 

Use: Organic synthesis of flavors, perfumes, pharma- 
ceuticals, dyes, oils, resins. 

decyl hydride. See n-dccane. 

dccylic acid. See capric acid. 

dccjl mercaptan CioH’iSH. 

Properties: Liquid, f.p. -26°C; b.p. I14°C (13 mm); 
sp. gr. 0.8410 (20/4°C); refractive index 1.4536 (n 
20/ D). Combustible; strong odor. 

Grade: 95% (min) purity. 


Hazard: Toxic by ingestion and inhalation. 

Uses: Intermediate; synthetic rubber processinc. 

decyl-octvl methacrvlate 
H,C:C(CH3)C00'(CH3)CH,. 

Containers: Drums. 

Uses: Monomer for plastics, molding powders, sol- 
vent coatings, adhesives, oil additives; emulsions for 
textile, leather, and paper finishing. 

“DeeGee”,2>2 See “Dee O.” 

“Deenax.”^’ Trademark for di-tert-butyl-para-cresol 
(DBPC), an oxidation inhibitor used especially in 
waxes and natural fats. 

“Dee 0.”-'2 Trademark for a glucose oxidase enzyme 
system catalyzing the reaction of glucose to gluconic 
acid with the uptake of oxygen. 

Uses: Beverages; salad dressing and other o.xygcn 
sensitive foods; analytical; stabilizing egg solids by 
desugaring whites, yolks or whole eggs. 

deet. See N.N-diethyl-meta-toluar.iide. 

“DEF.”'*' Trademark for S.S,S-tributyI phosphoro- 
trithioate (q.v.). 

defecation. Purification: used specifically of the indus- 
trial clarification of sugar solutions. 

deflagration. Very' rapid autocombustion of particles of 
explosive as a surface phenomenon. Initiated by con- 
tact of a flame or spark, but may be caused by im- 
pact or friction. Deflagration is a characteristic of 
low explosives. See also detonation. 

defoaming agent. A substance used to reduce foaming 
due to proteins, gases, or nitrogenous materials, 
which may interfere with processing. Examples are 
2-octanol, sulfonated oils, organic phosphates, sili- 
cone fluids, dimethylpolysiloxane, etc. For restric- 
tions on their use in foods, see FDA regulations. 

defoliant. An herbicide (q.v.) that removes leaves 
from trees and growing plants. They may be either 
organic or inorganic. Some examples: (organic) 
phenoxyacetic acids, trichloropicolinic acid, car- 
bamates, and nitro compounds; (inorganic) arsenic 
compounds, cyanides, thiocyanates, and chlorates. 
Several of the more persistent types have been used 
in military operations. 

DEG. (I) Abbreviation for diethylenc glycol. (2) Ab- 
breviation for diethanolglycine. 

DEGN. Abbreviation for diethylene glycol dinitrate. 

degradation. A ty'pe of decomposition characteristic 
of high molecular weight substances such as pro- 
teins. polymers, branched-chain sulfonates, etc. It 
may result from oxidation, heat, solvents, bacterial 
action, or in the case of body proteins from infec- 
tious microorganisms. Sec also biodegradability; de- 
composition. 

degras. Crude wool grease obtained by solvent-washing 
of wool. It is a dark brown scmisolid with strong, 
unpleasant odor and high water-absorbing capacity. 
A type known as mocllen degras is a by-product of 
tanning chamois leather with various fish oils. The 
chief use of degras is as the source of lanolin; minor 
uses are in leather dressing and printing inks. Avail- 
able in several grades (neutral, common, and tech- 
nical). 
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“deGreen.”' Trademark for a cotton defoliant of 
which the active ingredient is S,S,S-tributyl phos- 
phorotrithioate (q.v.). 

degree of polymerization (D.P.)- The number of mono- 
mer units in an average polymer molecule in a given 
sample; for natural cellulose it is about 3000, but in 
most polymers it is still higher. It can be controlled 
by appropriate processing techniques. D.P. is an 
important factor in plastics technology, as it directly 
affects the viscosity of solutions and properties of 
the end product. 

See also polymerization; shortstopping agent. 

“D.E.H.”23r Trademark for a variety of polyamines 
and polyamides suitable for curing epoxy resins. 

dehumidification. The removal of moisture (water 
vapor) from air. Also sometimes extended to analo- 
gous processes of removing a vapor from a gas mix- 
ture. 

“Dehybor.”'’'*' Trademark for anhydrous sodium te- 
traborate (q.v.). 

“Dehydratine.”2°5 Trademark for bituminous water 
barrier coatings. 

dehydration. Removal of 95% or more of the water from 
a material, usually a foodstuff, by exposure to high 
temperature by various means. Its primary purpose 
is to reduce the volume of the product, increase its 
shelf-life, and lower transportation costs. Special 
equipment for dehydration includes tunnel dryers, 
vacuum (shelf) dryers, drum dryers, etc., in which 
the bulk product is exposed to a hot-air environ- 
ment. Another method is spray-drying, in which a 
liquid product is ejected from a nozzle into hot air; 
dried milk and egg-white are prepared in this way. 
The term dehydration is not applied to loss of water 
by evaporation or sun-drying. See also drying. 

“Dehydrite.”'® Trademark for anhydrous granular 
magnesium perchlorate (q.v.). 

dehydroabietic acid C 20 H 28 O 2 . Solid; used as a basis for 
thermoplastic resins. 

dehydroabietylamine C 19 H 27 NH 2 (having a phenan- 
threne ring system). A rosin-derived compound. See 
abietic acid. 

dehydroacetic acid (DHA; methylacetopyranone) 

I 1 

CH3C:CHC(0)CH(C0CH3)C(0)0. 

Properties: Colorless, odorless, tasteless crystals. 
M.p. 108.5° C. Soluble in acetone, alcohol, and 
ether; insoluble in water; highly reactive; combustible. 

Derivation: (a) By action of N-bromosuccinimide on 
ketene dimer; (b) by strong heating of acetoacetic 
ester. 

Grades: Technical; F.C.C. 

Hazard; Moderately toxic by ingestion. 

Uses: Fungicide and bactericide; plasticizer; chemical 
intermediate. 

dehydroascorbic acid 

I 1 

OCOCOCOCHCHOHCH 2 OH. The oxidized form 
of ascorbic acid, with the same vitamin activity. 

Properties: Needles; m.p. 225° (dec); soluble in water 
at60°C. 

Derivation: Synthesized from ascorbic acid. 

Uses: Nutrition; medicine. 

7-dehydrochoIesterol (provitamin D 3 ) C 27 Hj 40 ' H 2 O. 
A sterol found in the skin of man and animals which 
forms vitamin D 3 upon ultraviolet irradiation. 



Properties: Slender platelets from ether-methanol; 
m.p. 150° C; insoluble in H 2 O; soluble in organic 
solvents. 

Uses: Nutrition; medicine; biochemical research. 

See also cholecalciferol. 

dehydrocholic acid C24H34O5. A polycyclic compound. 
Properties; White, fluffy, odorless powder with bitter 
taste; m.p. 231 -240° C. Almost insoluble in water; 
slightly soluble in ether and alcohol; soluble in chloro- 
form, glacial acetic acid, and solutions of alkali 
hydroxides and carbonates. 

Derivation; Oxidation of cholic acid. 

Grade; N.F. 

Hazard: May have toxic reactions. 

Uses: Medicine; pharmaceutical intermediate. 

dehydrocyclodimerization. A method of converting 
paraffin (straight-chain) hydrocarbons containing 
from 3 to 5 carbon atoms into aromatic (ring-type) 
hydrocarbons. Its main steps are: (a) removal of hy- 
drogen from the paraffins; (b) dimerization of the 
resulting olefins; (c) aromatization of the dimerized 
olefins and diolefins; (d) isomerization or trans- 
alkylation to C% to Cio alkyl benzene isomers. Metallic 
catalysts are essential in some or all of these steps. 
The process is not in large-scale use. 
dehydroepiandroslerone. See dehydroisoandrosterone. 

dehydrogenase. An enzyme which catalyzes oxidation 
by the removal of hydrogen. See oxidase. 

dehydrogenation. The process whereby hydrogen is 
removed from compounds by chemical means. De- 
hydrogenation of primary alcohols yields the group 
of compounds called aldehydes (q.v.). It is considered 
to be a form of oxidation, as two hydrogen atoms, 
each of which contains an electron, have been re- 
moved, as in the reaction CH 3 CH 2 OH — >CH 3 CH = 
0+ H2. 

H-dehydro-17-hydroxycorticosterone. See cortisone. 

dehydroisoandrosterone (dehydroepiandrosterone) 
C 19 H 28 O 2 . An androgenic steroid; a metabolic 
product of the adrenal steroid hormones, with about 
one-third of the androgenic activity of androsterone 

Properties: Dimorphous: Needles with m.p. 140- 
141°C; leaflets with m.p. 152-153°C; precipitated by 
digitonin; soluble in benzene, alcohol, and ether. 
Sparingly soluble in chloroform and petroleum 
ether. Also available as the acetate salt. 

Derivation: Isolated form male urine; synthesis from 
cholesterol or sitosterol. 

Uses: Medicine; biochemical research. 

“Dehydrol.”''" Trademark for dehydrated castor oil 
used as a drying oil in the manufacture of varnishes 
and alkyd resins. 

3-dehydroretinol (vitamin A2) C20H27OH. 

Properties: Golden yellow oil (may be a mixture ot 
stereoisomers). Readily affected by oxygen. 
Derivation: From pike liver oils. 
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Use: Nutrition. 

See also vitamin A. 

dehydrothio-para-toluidlne CH3C6H3SC(C6ll:NH2)N. 
Properties: Long, y'ellowish iridescent needles. Solu- 
tions have a violet-blue fluorescence. M.p. 191°C; 
b.p. 434°C. Soluble in alcohol; very slightly soluble 
in water. 

Derivation: By heating para-toluidine and primuline 
base with sulfur and separation from the primuline 
base by distillation in vacuo. 

Uses: Dyestuffs; intermediate. 

deicing compound. See calcium chloride; sodium 
chloride; alcohol. 

de-inking. The removal of printing inks from paper 
by use of strong alkaline solutions such as soda-ash 
liquor, caustic soda or lime which dissolve varnish 
and free the ink carbon. Removal of the carbon is 
accomplished by use of colloidal agents such as talc 
or bentonite and by mechanical agitation with water. 

“Dekatyl.”-* Trademark for a series of dyes for 
dyeing and printing 65% “Dacron” polyester fiber 
and 35% cotton. 

deKhotinsky cement. A thermoplastic adhesive mix- 
ture of shellac and pine tar. It is not attacked by 
water, sulfuric acid, nitric acid, hydrochloric acid, 
carbon disulfide, benzene, gasoline, or turpentine; 
very little affected by ether, chloroform, alkalies, 
but readily dissolved by ethyl alcohol. 

“Delac.”^'** Trademark for a series of delayed action 
rubber accelerators. 

“Delactol.”503 Trademark for a vegetable oil solution 
of vitamin Eh; used in dairy products. 

“Delamin.”266 Trademark for a series of fatty 
amines. 

P. Technical grade, high molecular weight, primary' 
amine derived from 18-carbon fatty acids of tall oil 
origin. 

80. A low-cost flotation reagent designed especially 
for beneficiation of phosphate and other nonmetallic 
ores; consists principally of stearyl and oleyl amines. 
100. A high molecular primary amine designed for 
flotation of silica and silicate minerals; derived from 
18-carbon fatty acids. 

delhi hard. A ferrous alloy' (sp. gr. 7.75; m.p. 1500°C) 
containing in addition to iron 16.5 to 18% chro- 
mium, 1 to 1.1% carbon, 0.75 to 1% silicon, 0.35 to 
0.5% manganese. It is resistant to cold ammonium 
hydroxide in all concentrations, and to mine and sea 
waters and moist sulfurous atmospheres. 

deliquescent. Tending to absorb atmospheric water 
vapor and become liquid. The term refers specifically 
to water-soluble chemical salts in the form of pow- 
ders, which dissolve in the water absorbed from the air. 
ouch salts should be kept closely stoppered or other- 
wise enclosed. See also hy’groscopic. 

Dclnav.”-w Trademark for technical grade of 2,3- 
para-dioxanedithiol S,S-bis(0,0-diethylphosphoro- 
dithioate). 

Delrin.”^* Trademark for a type of acetal resin. White 
and colors arailablc. Also supplied as pipe and fit- 
tings. Thermoplastic. 

t-ontainers: 50-lb bacs; pipe in 20-ft lengths, or coils 
nf 500 ft. - i' 1 


Uses: Injection-molded and extruded parts, door han- 
dles, bushings, other mechanical items; underground 
pipe; automotive parts. 

“Delsan.”-* Trademark for fungicide-insecticide seed 
treatment containing 60% thiram and 15% dieldrin. 
Hazard: Toxic by ingestion and inhalation. 

delta acid. See 2-naphthylamine-7-sulfonic acid. 

“Deitji.”-' Trademark for a mixture of isopropyl 
esters of lauric, myristic and palmitic acids. “Deltvl 
Extra” is predominantly isopropyl myristate; “Del- 
tyl Prime,” isopropyl palmitate. 

Uses: Replaces vegetable or mineral oils in cosmetics; 
emollient and auxiliary emulsifying agent. 

delustrant. A substance used to produce dull surfaces 
on a textile fabric; chiefly used are barium sulfate, 
clays, chalk, etc. They are applied in the finishing 
coat. See also weighting agent. 

“Delvex.”'®® Trademark for dithiazanine iodide (q.v.). 

demecarium bromide C 3 :H 5 ’Br 2 Nj 04 . 

Properties: White, slightly hygroscopic powder; de- 
composes 162-I67°C. Freely soluble in water, alco- 
hol; sparingly soluble in acetone; insoluble in ether. 
Aqueous solutions are neutral, stable and may be 
sterilized by heat. 

Use: Medicine. 

“Demerol” Hydrochloride. Trademark for meperi- 
dine hydrochloride (q.v.). 

ll-demethoxyreserpine. See deserpidine. 

demethylchlortetracvcline hydrochloride 
C2iH2iC1N:03- HCl. 

Properties: Yellow crystalh'ne powder, odorless and 
has a bitter taste. Partially soluble in water and 
slightly soluble in alcohol. 

Grade: N.F. 

Use: Medicine (antibiotic). 

demeton. Generic name for a mixture of 0,0-diethyI 
0-2-(ethylthio)-ethyl phosphorothioate (demeton-O), 
and 0,b-diethyl S-2-{ethylthio)ethyl phosphoro- 
thioate (demeton-S). See also “Systox.” A cho- 
linesterase inhibitor. 

Properties (of mixture): Pale yellow liquid; b.p. 
I34°C; (2 mm); sp. gr. 1.1 IS. Slightly soluble in 
water; soluble in most organic solvents. 

Hazard; Highly toxic; absorbed by skin. Tolerance. 
0.1 mg per cubic meter of air. Use may be restricted. 
Use: Systemic insecticide (absorbed by plant, which 
then becomes toxic to sucking and chewing insects). 
Shipping regulations; Organic phosphate, liquid, n.o.s.. 
(Rail) Poison label. (Air) Poison label. Not accept- 
able on passenger planes. 

Note: Approved by EPA as substitute for certain 
uses of DDT. 

demineralization. Removal from water of mineral 
contaminants, usually present in ionized form. The 
methods used include ion-exchange techniques, flash 
distillation, or electrodialysis (q.v.). .Acid mine 
wastes may be purified in this way. thus aiding the 
pollution problem. Sec also desalination; water con- 
ditioning. 

Democritus (about 465 B.C.). A Greek philosopher, 
the first thinker of record to conceive of matter as 
existing in the form of small, indivisible particles, 
which he called atoms. However, this concept was 
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overshadowed by Aristotle’s theories and it was not 
until some 2000 years later that it was developed by 
John Dalton in England — an astonishing length of 
dormancy for one of the most creative ideas in the 
history of science. (See also Dalton). 

demulsification. The process of destroying or “break- 
ing” an unwanted emulsion, especially water-in-oil 
types oceurring in crude petroleum. Both chemical 
and physical means are used; addition of polyvalent 
ions to neutralize electrical charges, or of a strong 
acid; physical means include heating, centrifuging or 
use of high-potential alternating current. See also 
emulsion; nonylphenol. 

demurrage. A fee imposed on shippers of chemicals 
and other products by the railroads for retaining 
freight cars at loading docks for more than 24 hours. 
Until recently the retention time allowed was 48 hours. 

“D.E.N.”253 Trademark for a series of epoxy novo- 
lacs for multi functional resins for all uses where 
maximum chemical or heat resistance is required. 

denatonium benzoate. USAN for benzyldiethyl-[(2,6- 

hewroaXe. {“Bit- 

rex”); a bitter-tasting compound approved as a 
denaturant for alcohol. 

denaturant. See alcohol, denatured. 

denaturation. A change in the molecular structure of 
globular proteins that may be induced by bringing a 
protein solution to its boilng point, or by exposing 
it to acids or alkalies or to various detergents. De- 
naturation reduces the solubility of proteins and pre- 
vents crystallization. It involves rupture of hydrogen 
bonds, so that the highly ordered structure of the 
native protein is replaced by a looser and more ran- 
dom structure. It is usually irreversible, but in some 
cases is reversible, depending on the protein and the 
treatment involved. See also degradation. 

denatured alcohol. See alcohol, denatured. 

denier. A unit used in the textile industry to indicate 
the fineness of a filament. If 9000 meters of a fila- 
ment weighs 1 gram, the filament is 1 denier; if 10,000 
meters weighs 1 gram, the filament is 1 grex. Sheer 
women’s hosiery usually runs from 15 to 20 denier. 

“Densitol” Brominated Sesame Oil.^ Trademark for 
an oil used to adjust specifie gravity of citrus oils to 
provide cloud in beverages. 

density. Weight per unit volume, usually expressed in 
grams per cubic centimeter or in pounds per cubic 
foot or gallon. Apparent density is the weight of a 
unit volume of powder, usually expressed as grams 
per cubic centimeter, determined by a specified 
method. (M.P.A. definition, M.P.A. Standard 9-50T). 
Bulk density is an alternate term for apparent density. 

See also specific gravity; current density. 

“Denzox.”'*^* Trademark for lead-free zinc oxide. 
Used in ceramics. 

“Deo-Base.”'*5 Trademark for light petroleum distil- 
late; superfine grade of kerosine without its objec- 
tionable odor. 

deodorant. A substance used to remove or mask an 
unpleasant odor. It may or may not have a distinc- 
tive odor of its own. Deodorants act (1) by adsorp- 
tion (activated carbon, charcoal, chlorophyllin); (2) 
by replacement (pine oil or other perfume); (3) by 
neutralization (aluminum chlorohydrate); and (4) by 
oxidation or hydrogenation e.g., of fish oils. The 
cosmetic industry supplies a wide variety of deodor- 


ants and antiperspirants chiefly based on neutraliza- 
tion. Mouth washes and breath “sweeteners” often 
contain calcium iodate, thymol, peppermint, or sim- 
ilar substance to mask or replace odors. See also 
odor; cosmetic. 

deoxidizer. An agent which removes oxygen from a 
compound or from a molten metal. 

deoxy-. Preferred prefix indicating replacement of 
hydroxyl by hydrogen in the parent compound. The 
meaning is the same as that of desoxy- and the two 
prefixes are used interchangeably. 

deoxyanisoin (4'-methoxy-2-(para-methoxyphenyl)ace- 
tophenone) CH3OC6H4COCH2C6H4OCH3. 

Properties; Off-white to buff, crystalline powder with 
a sweet, faint cinnamon-like odor; m.p. ilO-112°C. 

Use; Intermediate. 

deoxyhenzoin (alpha-phenylacetophenone; benzyl phe- 
nyl ketone) aHjCKjCOaHs. 

Properties; Colorless crystals; m.p. 53-60° C; slightly 
soluble in hot water; soluble in alcohols and ketones. 

Uses; Intermediate. 

deoxycholic acid (desoxychoVic acid) C24H40O4. A bile 
acid; contains one less hydroxyl group than cholic 
acid. 

Properties; Crystals; m.p. 172-173°C. Not precipi- 
tated by digitonin. Practically insoluble in water and 
benzene; slightly soluble in chloroform and ether; 
soluble in acetone and solutions of alkali hydroxides 
and carbonates; freely soluble in alcohol. Also avail- 
able as sodium salt. 

Derivation; Isolation from bile; organic synthesis. 

Grades; Technical; F.C.C. (as desoxycholic acid)._ 

Uses; Medicine; precursor for organic synthesis of 
cortisone; emulsifying agent in foods (up to 0.1%). 

deoxycorticosterone (4-pregnen-21-ol-3,20-dione; II- 
deoxycorticosteroid) CsiHjoOj. An adrenal cortical 
steroid hormone. Active in causing the retention of 
salt and water by the kidney. 

Properties; Crystalline plates; m.p. 141-142°C. Freely 

. soluble in alcohol and acetone. 

Derivation; From adrenal cortex extract; synthesis 
from other steroids. 

Use; Medicine (usually as acetate or pivalate). 

deoxyribonuclease. One of a group of enzymes which 
cause the splitting of deoxyribonucleic acids. Pan- 
creatic deoxyribonuclease, the most widely studied, 
cleaves the acid at the 3'-phosphate bond. Other 
deoxyribonucleases cleave the 5'-phosphate bond. 

deoxyribonucleic acid (DNA). A complex sugar-protein 
polymer or nucleoprotein (q.v.) which contains the 
complete genetic code for every enzyme in the cell. 
It occurs as a major component of the genes, which 
are located on the chromosomes in the cell nucleus. 
The DNA molecule is a unique and vastly intricate 
structure; it is comprised of from 3000 to several 
million nucleotide units arranged in a double helix 
containing phosphoric acid, 2-deoxyribose, and the 
nitrogenous bases adenine, guanine, cytosine, and 
thymine. The spiral consists of two chains of alter- 
nating phosphate and deoxyribose units in continuous 
linkages. The nitrogenous bases project toward the 
axis of the spiral and are joined to the chains by hy- 
drogen bonds. Adenine always unites with thymine, 
and cytosine with guanine. The complementarity of 
the bases on the joined chains allows each chain to 
act as a template for replication of the other when 
the chains are separated, thus producing two new 
strands of DNA. The sequence of the bases on the 
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chains varies with the individual, and it is this se- 
quence that governs the genetic code. DNA works 
in conjunction with ribonucleic acid (RNA). Synthe- 
sis of self-replicating DNA was reported late in 1967. 
See also ribonucleic acid; gene; nucleic acid; genetic 
code; replication; recombinant DNA. 

D-deoxyribose CH 2 OHCHOHCHOHCH 2 CHO. A 
five-carbon-atom sugar that is unusual because there 
is no oxygen atom attached to the second carbon 
atom. It is a constituent of deoxyribonucleic acid 
(q.v.). 

“Deoxy-Sol.”552 Trademark for an aqueous solution 
of hydrazine; used for boiler feed treatment. 

2,4-DEP Tris-(2,4-dichlorophenoxy) ethyl phosphite. 
An herbicide. 

DEP. Abbreviation for diethyl phthalate. 

DEPC. Abbreviation for diethylpyrocarbonate (q.v.). 

Department of Transportation (DOT). The Federal 
agency which has been responsible since 1967 for the 
regulation and control of transportation of hazardous 
materials. 

“Depban.”^^ Trademark for paraffin inhibitors for 
use in oil-well equipment. 

DEPC. Abbreviation for gamma-diethylaminopropyl 
chloride hydrochloride. 

“Dcpcndip.”2'xi Trademark for a petroleum solvent 
prepared by straight-run overhead distillation. 
Properties; Water-white; sp. gr. 0.758 (60° F); wt/gal 
6.31 lb (60° F); flash point (TOC) 52°F; considered 
non-toxic. 

Hazard; Flammable, dangerous fire risk. 

Use; Solvent in rubber-dipping cement. 

dcphlegmation. Partial condensation of vapor from a 
distillation operation to produce a liquid richer in 
higher-boiling constituents than the original vapor. 
The residual vapor is richer in the lower-boiling 
constituents. 

depilatory. A substance used to remove hair from 
skin. Sulfides are largely used for this purpose. The 
leather industry uses large amounts of sodium sulfide 
for unhairing hides. The cosmetic industry also of- 
fers various sulfide preparations for removing un- 
sightly body hair. 

“Depilin.”52 Trademark for a series of organic de- 
hairing agents for dehairing hides in the leather in- 
dustry. 

dcqualinium. Short for decamethylene-bis(4-amino- 
quinaldinium acetate), an antibiotic oral antiseptic. 

“D.E.R.”2’J Trademark for a series of epoxies, iri- 
cluding liquid resins, solid resins and solutions, flexi- 
ble resins, and flame-retardant resins. 

“Dcraspan.”-^' Trademark for a group of epoxy resins 
and curing agents. 

"Dcrgon." 2 M Trademark for a scries of liquid deter- 
gents used for textile scouring. 

“Dcrgopal.’'-'™ Trademark for a series of fluorescent 
whitening agents for natural and synthetic textile 
fibers. Different members applied to specific fibers. 
Includes both coumarin and stilbene types. 


“Deriphat.”-®’ Trademark for a series of amphoteric 
surfactants. 

Uses; Cosmetic and detergent formulations. 

“Deronil.”^^' Trademark for a brand of de.xamctha- 
sone. 

derris roof. The root of the shrubs Derris elliptica 
and D. malaccensis. Chief active constituent is rotc- 
none (q.v.). Used as an insecticide. 

DES. Abbreviation for diethylstilbestrol. 

desalination (desalting). Any of several processes for 
removing dissolved mineral salts from ocean water 
and other brines. The most important are: (1) Distil- 
lation (q.v.), with reuse of vapors by compressive 
distillation or multiple-effect evaporation. Solar dis- 
tillation has been in use on the Greek islands for 
some years. (2) Electrodialysis (q.v.), an ion-e.xchange 
method more efficient for purification of brackish 
wafer than sea-w'ater (see dimineralizaton). (3) Re- 
verse osmosis, w'hich uses pressure applied to the 
surface of a saline solution which is separated from 
pure pure water by a semipermeable membrane 
which ions cannot easily penetrate. (See also 
osmosis). The pressure forces the water component 
of the solution through the membrane, thus effec- 
tively separating the components of the solution. 
Membranes used are cellulose acetate or graphitic 
oxide. This method is planned for use in a desalina- 
tion plant proposed for the brackish waters of the 
lower Colorado River, and is said to be the world's 
largest. It is also used in a Potomac River installa- 
tion. (4) Flash distillation (q.v.) appears to be the 
most effective method so far developed for sea water 
desalination, accounting for about 90% of world 
production capacity. 

There are about 350 desalination plants in the U.S. 
producing over 65 million gallons of fresh water a 
day. Development is under control of the Office of 
Saline Water, Dept, of the Interior. 

‘'Dcsiccife.”^'’ Trademark of adsorbent used for static 
dehumidification in protective packaging of metal 
equipment, food, and pharmaceuticals. 

desiccant. A hygroscopic substance such as activated 
alumina, calcium chloride, silica gel. or zinc chloride. 
Such substances adsorb water vapor from the air and 
are used to maintain a dry atmosphere in containers 
for food packaging, chemical reagents, etc. Sec also 
molecular sieve. 

“Dcsicote.”-" Trademark fora mixture of hydrophobic 
monomers stabilized in chlorinated hydrocarbon and 
aromatic solvents. Rapidly decomposes on contact 
with sorbed water on glass surfaces, leaving surface 
water-repellent. 

Derivation; Mixed silanes. 

Grades: Green label (approved for U.S. Parcel Post); 
yellow label (approved for Railway Express): red 
label (special precautions required for shipment). 

Xote: The Green label is the commercial stock in 
general use. 

Containers; Two-ounce glass bottles with heavy 
molded cap and special cap liners packed in friction 
top steel can with absorbent filler to conform to 
safety requirements, approved by U.S. Post Office. 
Hazard; Moderately toxic; skin irritant. 

Uses: May be used safely on the most delicate glass- 
ware such as absorption cells of “Pyrex," “Tycor." 
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and fused silica and which will not give any interfer- 
ence in the visible or ultraviolet range; also for pH- 
sensitive glass electrodes and the like. 

Shipping regulations: See above, Grades. 

desiodofhyroxine. See thyronine. 

“Desmocoll.”''™ Trademark for a series of isocyanate- 
modified polyesters for adhesive application. 

“Desmodur.”'"“ Trademark for a group of isocya- 
nates and isocyanate prepolymers for urethane coat- 
ings, foams, adhesives, etc. 

“Desmophen.”''™ Trademark for a group of polyesters 
and polyethers for crosslinking with isocyanates. 

desorption. The process of removing an adsorbed ma- 
terial from the solid on which it is adsorbed. See 
adsorption. Desorption may be accomplished by 
heating, by reduction of pressure, by the presence of 
another more strongly adsorbed substance, or by a 
combination of these means. 

desoxy-. See deoxy-. 

desoxycholic acid. F.C.C. name for deoxycholic acid. 

“Desoxyn”.:’ Trademark for methamphetamine hy- 
drochloride. 

destructive distillation. An operation in which a highly 
carbonaceous material, such as coal, oil shale, or tar 
sands is subjected to high temperature in the absence 
of air or oxygen, resulting in decomposition to solids, 
liquids and gases. As the solid end product is carbon, 
the term carbonization is often used. Other terms 
with the same general meaning as destructive dis- 
tillation are pyrolysis and thermal decomposition. 
Destructive distillation of coal is carried out in the 
temperature range of 350 to 1000°C, yielding coal 
tar, coal gas, and char (coke, carbon). The coal tar 
is then distilled into various fractions; it may also 
be hydrogenated to produce synthetic petroleum. 
Fuel gas can be obtained from shale oil by destruc- 
tive distillation. See also pyrolysis; thermal decom- 
position. 

“Destun”.‘^* Trademark for perfluidone (q.v.). 

“Detamide” 95.''^® Trademark for N,N-diethyl-meta- 
toluamide. 

detergent. Any substance that reduces the surface 
tension of water; specifically, a surface-active agent 
which concentrates at oil-water interfaces, exerts 
emulsifying action, and thus aids in removing soils. 
The older and still widely used types are the common 
sodium soaps of fatty acids, which are relatively 
weak. The much stronger synthetic detergents are 
classed as anionic, cationic, or nonionic, depending 
on their mode of chemical action. The latter functions 
by a hydrogen bonding mechanism. The most widely 
used group comprises linear alkyl sulfonates (LAS), 
often aided by “builders” (q.v.). LAS are preferable 
to alkyl benzene sulfonates (ABS), because they are 
readily decomposed by microorganisms (biodegrad- 
able). LAS are straight-chain compounds having ten 
or more carbon atoms in the chain; the branched- 
chains characteristic of ABS resist decomposition; 
these have been largely replaced by LAS because of 
water pollution. Replacement of LAS with linear 
Ci 2 to Ci8 alcohols may be expected. See surface 
tension; emulsion; wetting agent; soap (1); alkylate 
(3); biodegradability; eutrophication; builder. 

“Dethdiet.”^‘*2 Trademark for red squill rodenticide 
concentrates. 

Hazard: Toxic by ingestion. 


“Dethmor”3'<2 Trademark for warfarin rodenticide 
concentrates (q.v.). 

Hazard: Highly toxic by ingestion. 

detonation. The extremely rapid, self-propagating de- 
composition of an explosive accompanied by a high 
pressure-temperature wave that moves at from 1000 
to 9000 meters per second. May be initiated by me- 
chanical impact, friction, or heat. Detonation is a 
characteristic of high explosives, which vary consid- 
erably in their sensitivity to shock, nitroglycerin 
being one of the most dangerous in this respect. See 
also explosive, high; deflagration. 

deuterium (heavy hydrogen). Symbol D. An isotope 
of hydrogen whose nucleus contains bne neutron and 
one proton, and is therefore twice as' heavy (at. wt. 
2.014) as the nucleus of normal hydrogen. The ratio 
in nature is 1 part deuterium to 6500 parts normal 
hydrogen. See deuteron. 

Properties: Almost identical with hydrogen. Sp. gr. 
(H = 1) 2.0; f.p. -254.5°C (121 mm); b.p. -249.5”C. 
Ignition point 1085°F. Noncorrosive, nontoxic. 
Derivation: Electrolysis of high purity heavy water. 
Grades,-. OS, 90.5 aterrr %. 

Containers: High-pressure steel cylinders. 

Hazard: Highly flammable and explosive. Explosive 
range 4 to 74%. 

Uses: Bombardment of atomic nuclei; tracer element. 
See also deutero-; heavy water. 

Shipping regulations: (Rail) Red Gas label. (Air) 
Flammable Gas label. Not accepted on passenger 
planes. 

deuterium oxide. See heavy water. 

deutero- (deuterated). Prefix indicating that one or 
more of the hydrogens in a compound is the deuterium 
isotope. Example: deuteroborane solution, used for 
labeling olefinic unsaturation. The adjective form, 
deuterated, has the same meaning. Deuterated ethyl- 
ene, sometimes written ethylene-1, l-di, has the for- 
mula CH 2 :CD 2 . 

deuteron (deuton). A nuclear particle having mass 2 
and a positive charge of 1 ; identical with the nucleus 
of the deuterium atom. 

Devarda’s metal (Devarda’s alloy). 

Properties: Gray powder. Contains copper, alumi- 
num, and zinc in the proportion of 50:45:5. Slightly 
soluble in hydrochloric acid. 

Grade: Reagent (20-mesh and finer). 

Use: Analysis (testing for nitrogen). 

developer. (1) A term applied in the dyeing industry 
to certain organic compounds which, in combination 
with some other organic compound already depos- 
ited upon the fiber, will develop a colored compound, 
or if united with a dye already upon the fiber, will 
form a new coloring matter possessing a more desir- 
able or a faster color. 

(2) A substance used in photography to convert a 
latent image to a visible one by chemical reduction 
of a silver compound to metallic silver more rapidly 
in the portions exposed to light than in those not 
exposed. Such reducing age'nts as hydroquinone, 
pyrogallol, and para-phenylenediamine are used. See 
also photographic chemistry. 

“Devlex.”233 Trademark for oxazolidinone polymers. 

devitrification. Unwanted crystallization of silica on 
heating or cooling. The term is used largely in the 
glass industry. The tendency to devitrify results 
from the unstable nature of glasses. It usually oc- 
curs if the melt is cooled too slowly. 
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devulcanizafion. Technically a misnomer, since vul- 
canization is irreversible. The term is used to de- 
scribe the softening of a vulcanizate caused by heat 
and chemical additives during reclaiming. 

deiv point. Temperature at which air is saturated with 
moisture, or in general the temperature at which a 
gas is saturated with respect to a condensable com- 
ponent. 

dexamethasone (9-alpha-fIuoro-16-alpha-methylpredni- 
solone) C 22 H 29 FO 5 . A corticosteroid. 

Properties: Crystals; m.p. 262-264° C. Insoluble in 
water; somewhat soluble in organic solvents. 

Grade: N.F. 

Use: Medicine and veterinary medicine. 

“Dexedrine.”’' Trademark for dextroamphetamine 
sulfate. 

“Dexct .”^33 Trademark for aluminous cement, and 
related ingredients for use chiefly in oil wells. 

“Dexon.”'*' Trademark for para-dimethylaminoben- 
zenedfazo sodium sulfonate (q.v.). 

dexfran (macrose). Certain polymers of glucose which 
have chain-like structures and molecular weights up 
to 200,000. Produced from sucrose by Leuconostoc 
bacteria; occurs as slimes in sugar refineries, on fer- 
menting vegetables or in dairy products. Clinical 
dextran is standardized to a low molecular weight 
(75,000); is made by partial hydrolysis and fractional 
precipitation of the hgh molecular weight particles. 
Properties: Stable to heat and storage. Soluble in 
water, making very viscous solutions. Solutions can 
be sterilized. Combustible; nontoxic. 

Uses: Blood plasma substitute or expander; confec- 
tions; lacquers; oil-well drilling muds; filtration gel; 
food additive. 

dcxtranase. An enzyme reported to be effective in re- 
ducing dental caries. 

dextran sulfate. See sodium dextran sulfate. 

“Dextrid.”^^'’ Trademark for an organic polymer 
used for control of filtration, mud rheology and sol- 
ids in drilling muds. Stabilized against microbiologi- 
cal degradation. A low percentage controls filtration 
without appreciable viscosity increase. 

dextrin (starch gum). A group of colloidal products 
fonned by the hydrolysis of starches. Industrially it 
is made by treatment of various starches with dilute 
acids or by heating dry starch. The yellow or white 
powder or granules arc soluble in water and insoluble 
in alcohol and ether. 

Usc.s: Adhesives; thickening agent; sizing paper and 
textiles; substitute for natural gums; food industry; 
glass-silvering compositions, printing inks; felt manu- 
facture; substitute for lactose in penicillin manu- 
facture. 

‘■Dexlrinase" A.-'- Trademark for a fungal amylase 
which converts starches and dextrins to malto.se and 
dextrose. 

U.scs: Syrups and other products high in reducing 
sugars. 

dextromethorphan hydrobroniidc. ((/- 3 -mcthoxy-N- 
niethylmorphinan hvdrobromide) 

Cirib.NO- HBr- n;o. 

I ropertics; Practically white crestaLs or crystalline 
powder possessing a faint odor; slightly soluble in 


water; freely soluble in alcohol and chloroform; in- 
soluble in ether. Specific rotation 200 mg/ 10 ml solu- 
tion +26 to +28°; pH (I in 50 solution) 5.2-6.5. 
Grade: N.F. 

Use: Medicine. 

dextrorotatory. Having the property when in solution 
of rotating the plane of polarized light to the right or 
clockwise. Dextrorotatory compounds are given the 
prefix (/ or (+) to distinguish them from their levo- 
rotatorj’. / or (-) isomers. The plus sign (+) is now 
preferred. 

See optical rotation. 

dextrose. See glucose, which is the preferred term. 

dextrose equivalent (D.E.). The total amount of reduc- 
ing sugars expressed as dextrose that is present in 
a corn syrup, calculated as a percentage of the total 
dry substance. The usual technique for determining 
D.E. in the corn products industry is the volumetric 
alkaline copper method. See also glucose syrup. 

DFDT (difluorodiphenyltrichloroethane) 
(FG.H 4 ) 2 CHCCl!. Fluorine analog of DDT. 
Properties; A low-melting white solid; m.p. 45.5°C. 
Odor resembling ripe apples; does not have broad 
killing power of DDT toward all insects but is more 
effective against flying insects, especially house 
flies. 

Derivation: By condensing chloral and fluorobenzene 
in the presence of sulfuric acid or chlorosulfonic 
acid. 

Uses; Insecticide. 

“DFL No. 3.”"* Trademark for a solution of buffered 
phosphate esters, used as a lubricant release agent 
and corrosion inhibitor for synthetic rubber driers. 

DFP. Abbreviation for diisopropyl fluorophosphaie. 
DHA. Abbreviation for dihydroxyacetone. 

“DHA.”-'-’ Trademark for fungicides comprised of 
dehydroacetic acid and its salts. 

“DHP-MP.”-“' Trademark for l.4-bis(2-hydroxypro- 
pyl) 2 -methylpiperazine. 

DHS. Abbreviation for dihydrostreptomycin. 

Di Symbol for didymium. 

di-. Prefix meaning two. See also bi-. 

"Diabestos.”-''' Trademark fora filtcraid of'Dicalitc" 
diatomite and selected asbestos fibers. 

“Diabinesc.”-'” Trademark for chloropropamide. 

"Diablo."’” Trademark for a group of chemically inert 
liquids containing 70''f chlorine. U.scd in flammable 
compounds to impart flame retardancc. 

diacetic acid. See acctoaceiic acid. 

diacctin (ghccrvl diacetate) 

CH:0(0CCH.)CH0HCH:0(0CCH-.). 

Properties: Hygroscopic liquid. It is a mixture of iso- 
mers. Sp. gr.1.18; b.p. 259 'C (approx ); refraciiw 
index 1 .44." Miscible with water, benzene, and alco- 
hol; the commercial mixture gels about C 
Combustible. Low toxicity 

Derivation; Heating one mole of ghcerin with two 
moles of glacial acetic acid. 

Grades' Technical 

Uses; Plaslici/er and softening agent; sohent for cel- 
lulose derivatives. “Glyptal" resins, shellac. 
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diacetone acrylamide (DAA). A vinyl monomer. 

Properties: White, crystalline solid; purity 99+%; 
highly soluble in water and most organic solvents; 
polymerizes readily. (The DAA homopolymer is in- 
soluble in water). 

Containers: Fiber drums; car lots. 

Uses: Imparts water tolerance and vapor permeability 
to copolymer films; latex and water-based coating 
compositions; adhesion improver for cellulosics, 
concrete, glass; cross-linking agent in polyester res- 
ins; color photography. 

diacetone alcohol (diacetone; 4-hydroxy-4-methylpenta- 
none-2; 4-hydroxy-2-keto-4-methylpentane) 
CHjCOCHjClCHiliOH. 

Properties: Colorless liquid, pleasant odor; sp. gr. 
0.9406 at 20/20°C; b.p. 169.1°C; flash point (com- 
mercial grades) 55°F (O.C.); wt/gal 7.8 Ib (20°C); 
viscosity 0.032 poise (20° C); f.p. -42.8° C; refractive 
index 1.42416 (20° C). Autoignition temp. 11 18°F. 

Miscible with alcohols, aromatic and halogenated hy- 
drocarbons, esters, and water. A constant-boiling 
mixture with water has b.p. 99.6° C and contains ap- 
prox. 13% diacetone alcohol. 

Derivation: Condensation of acetone. 

Grades: Technical; acetone-free; reagent. 

Hazard: Flammable. Dangerous fire risk. Toxic and 
irritant. Tolerance, 50 ppm in air. Flammable limits 
in air, 1.8 to 6.9%. 

Containers: Drums; tank cars. 

Uses; Solvent for nitrocellulose, cellulose acetate, 
various oils, resins, waxes, fats, dyes, tars; lacquers, 
dopes, coating compositions; wood preservatives; 
stains; rayon and artificial leather; imitation gold 
leaf; dyeing mixtures; antifreeze mixtures; extrac- 
tion of resins and waxes; preservative for animal tis- 
sue; metal-cleaning compounds; hydraulic compres- 
sion fluids; stripping agent (textiles); laboratory 
reagent. The technical grade, containing acetone, 
has greater solvent power. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

diacetonyl sulfide (CH 3 COCH 2 ) 2 S. 

Properties: Crystals; b.p. 136-1 37° C (15 mm); m.p. 
47°C. 

Derivation; Interaction of chloroacetone and hydro- 
gen sulfide gas. 

diacetyl (biacetyl; butanedione; diketobutane; dimethyl 
diketone; dimethylglyoxal) CH3COCOCH3. 

Properties: Yellow liquid; strong odor. Soluble in 
water, alcohol, and ether. Sp. gr. 0.990 (15/15°C); 
m.p. ^3 to ^4°C; b.p. 88-9 1°C; refractive index (n 
18/D) 1.3933; flash point below 80°F. 

Derivation; Special fermentation of glucose; synthesis 
from methyl ethyl ketone. 

Grades; Technical; flavor grade; F.C.C. 

Hazard: Flammable, dangerous fire risk. 

Use: Aroma carrier in food products. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

diacctylaminoazotoluene (4-ortho-tolylazo-ortho-diace- 
totoluide)[CH3C6H4N;NC6H3(CH3)N(CH3CO)2]. 

Properties: Crystalline powder. Color varies from 
yellowish-red, through rose to red. Acted upon by 
atmospheric water vapor. Soluble in alcohol, chloro- 
form, and ether; also in fats, oils, and greases; 
insoluble in water. 

Constants; M.p. 74-76° C. 

Use; Medicine (external). 

diacetyidihydroxydiphenylisatin C24H19O3N. 

Properties; White, odorless, tasteless, crystalline 


powder; m.p. 241 -242° C. Soluble in alcohol, ether, 
and benzene. 

Use: Medicine. 

diacetylene. An unsaturated hydrocarbon containing 
two triple bonds, with the type formula C„H 2 „- 6 . The 
simplest is butadiyne or biacetylene HCiCCiCH, a 
gas which boils at 10°C. Combustible. Low toxicity. 
Hazard; Ignites spontaneously in contact with moist 
silver salts. 

1,2-diacetylethane. See acetonylacetone. 

l,I'-diacctyl ferrocene (C5H4COCH3)2Fe. Red crystal- 
line solid; m.p. 122-124°C. Used as an intermediate. 
See ferrocene. 

diacetylmethane. See acetylacetone. 

diacetylmorphine (diamorphine; heroin) 
C,2H„N0(C2H302)2. 

Properties: White, odorless, bitter crystals or crystal- 
line powder. Soluble in alcohol. M.p. 173°C. 
Derivation: By acetylization of morphine. 

Hazard; Highly toxic, habit-forming narcotic; l/6th 
grain may be fatal. Cannot be legally sold in U.S. 

diacetyl peroxide. See acetyl peroxide. 

“Diadem Chrome.”^32 Trademark for a series of 
chrome dyestuffs suitable for application by the after- 
chrome method. 

“Di-Ademil.”‘"2 Trademark for hydroflumethiazide 
(q.v.). 

“Diagnex Blue.”'’'^ Trademark for azuresin. 

“Diak.”2* Trademark for a series of rubber accelera- 
tors used to vulcanize “Viton” fluoroelastomer and 
polyacrylate elastomers. 

dialdehyde starch. See starch dialdehyde. 

dialkylchloroalkylamine hydrochloride. A group of 
amine salts having the formula RCl- HCI, when R 
represents such groups as (CH 3 ) 2 NCH 2 CH 2 — (beta 
dimethylaminoethyl chloride hydrochloride); 
(CH3)2NCH2CH(CH3) — (beta-dimethylaminoiso- 

propyl chloride hydrochloride), etc. Used in organic 
synthesis. 

“Diall.”'” Trademark for a series of diallyl phthalate 
thermosetting molding compounds. 

Properties: Excellent electrical resistance; high physi- 
cal strength; flame resistance; good dimensional sta- 
bility; resistance to virtually all solvents and most 
chemicals; outstanding colorfastness in sunlight and 
heat; fungus resistant. 

Grades: Mineral-filled, synthetic fiber-filled and glass 
fiber-filled. 

di-allate. See 2,3-dichloroallyl diisopropylthiocarba- 
mate. 

diallyl adipate C 3 H 500 C(CH 2 ) 4 C 00 C 3 H 5 . 

Properties; Liquid; color-maximum #100 Pt-Cq, char- 
acteristic odor; sp. gr. (20° C) 1.025. Combustible. 
Use: Monomer. 

diallylamine (di-2-propenylamine) (CH 2 :CHCH 2 ) 2 NH. 
Properties: Liquid; sp. gr. (20° C) 0.7889; b.p. 112°C; 
f.p. -100°C; refractive index (n 20/D) 1.4404. Solu- 
ble in water. Combustible. Low to moderate toxicity. 
Derivation: From allylamine. 

Containers: Drums; tank cars. 

Use: Intermediate. 

diallylbarbituric acid (5,5-diallylbarbituric acid) 
C10H12N2O3. 

Properties; White, odorless, crystals or crystalline 
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powder; slightly bitter taste; soluble in alcohol or 
ether; slightly soluble in water; m.p. 171-I73°C. 
Hazard; Moderately toxic. See barbiturate. 

Use: Medicine (sedative). 

diallyl chlorendate (C 3 H 500 C) 2 C 7 H 2 Ci 6 . Solid; f.p. 
29.5°C; viscosity (20°C) 4.0 cp; sp. gr. (20°C) 1.47. 
Used as a monomer for allyl resins, especially in 
flame-retardant compositions. 

diallyl cyanamide (H 2 C;CHCH 2 ) 2 NCN. 

Properties; Liquid; f.p. less than -70° C; b.p. 222° C; 
sp. gr. 0.90. 

Hazard; Yields cyanide fumes on heating. 

Use; Organic intermediate; polymers. 

diallyl diglycollale (QHj 00 CCH 2 ) 20 . 

Properties; Liquid; color-maximum #100 Pt-Co; 
characteristic odor; sp. gr. (20° C) 1.1113. 

Use; Monomer. 

diallyldimethylammonium chloride. See “Cat-floc.” 

diallyl isophthalate C 6 H 4 (COOH 2 C;CHCH 2 ) 2 . 
Properties; Monomer is liquid; color-maximum #175 
Pt-Co; mild characteristic odor; sp. gr. (20°C) 1.124. 
Prepolymer is solid; sp. gr. (25° C) 1.256. 

Uses; Molding and laminating; cross-linker for poly- 
esters. 

diallyl maleate C 3 HsOOCCH;CHCOOC,H 5 . 

Properties; Colorless or straw-colored liquid. B.p. 
109-1 10°C (3 mm); sp. gr. 1.077 (20°C); refractive 
index (n 20/D) 1.4699. Polymerizes readily when 
exposed to light or temperatures above about 50° C. 
Combustible. 

Hazard: Moderately toxic by ingestion; irritant to 
skin. 

Uses; Polymers and copolymers; insecticide formula- 
tions. 

diallylmelamine (C3H3):N CNC(NH;)NC(NH:)N . 

Properties: White crystalline solid; m.p. I42°C; sp. 
gr. 1.24 (30° C). Combustible. 

Hamrd: Moderately toxic by ingestion; irritant to 
skin. Evolves cyanide on heating. 

Use; Monomer for resins. 

diallyl phosphite (CH2:CHCH20)2PHO. Water-white 
liquid; f.p. 0°C; b.p. 62° C (1 mm); refractive index 
(n 25/D) 1.444; sp. gr. 1.080 (25/ I5°C). Combustible. 
Hazard; May be to.xic. 

Use: Synthesis of organophosphorus compounds. 

diallyl phthalate (DAP) C 6 H 4 (COOCH;CH;CH 2 );. 
The name is also used for the polymer. 

Properties: Nearly colorless oily liquid; limited solu- 
bility in gasoline, mineral oil, glycerin, glycols and 
certain amines. Soluble in most other organic liq- 
uids. Insoluble in water. Sp. gr. 1.120 (20'20°C); 
f.p. -70° C (viscous liquid); boiling range i58-l65°C 
(4 mm); odor mild, lachrymatory; flash point 330° F; 
viscosity 13 cp (20°C). Combustible. Low toxicity. 
Containen;: Drums; tank cars. 

Uses; Primary plasticizer which will polymerize if 
not inhibited; a monomer which will polymerize 
with heat and catalyst. Forms low-pressure lami- 
nates with various flUers such as glass cloth, paper, 
etc. for electrical insulation. 

dialljl sulfide. Sec allyl sulfide. 

dial) sis. The separation of small molecules from mac- 
romoleculcs in a solution by means of a semiper- 


meable membrane, such as parchment or collodion. 
The rates of diffusion of the small and the larcc 
molecules are so widely different that the former 
will readily pass through the membrane, whereas 
the latter will penetrate with extreme difficulty. For 
example, the diffusion rates are about 2.3 for so- 
dium chloride, 7 for cane sugar, and from 50 to 100 
for proteins and other macromolecules. This dif- 
ferential led Thomas Graham to define substances 
that would pass through the membrane easily as 
cry'stalloids, and those having a tendency to be re- 
tained by the membrane as colloids. See also colloid 
chemistry; electrodialysis; Graham. 

“Diam.”^® Trademark for a series of fattv diamines, 
RNH(CH:),NH:. 

Uses; Corrosion inhibitors, petroleum additives, as- 
phalt emulsifiers and chemical intermediates. 

diamantanc. See adamantane. 
diamide hydrate. See hydrazine hydrate, 
diamine. See hydrazine. 

3.6- diaminoaeridine. See acrifla%'ine. 

3.6- diaminoacridinium hydrogen sulfate. See proflavine 
sulfate. 

meta-diaminoazobenzene hydrochloride. Sec chrysoi- 
dine. 

diaminoazoxytoluene (azoxytoluidine) 
aH3(CH,)(NH2)N:OQH3(NH2)(CH,). 

Properties: Yellow or orange crystals. M.p. 168°C; 
soluble in alcohol; insoluble in water. Combustible. 
Derivation; By alkaline reduction of para-nitro- 
orthotoluidine. 

Use: Dye intermediate. 

diaminobenzene. See phenylenediamine. 

33'-diaminobcnzidinc (3.3'.4,4'-biphenyltetraminc) 
(H2N):C6H3C6H,(NH:);. Solid; m.p. 178-180°C. 
Hazard; Probably toxic. 

Use: Copolymerized with diphenyl isophthalate to 
make high-temperature-resistant polybenzimidazoles 
(q.v.). 

13'diaminobulane NH;CH:CH 2 CHNH:CHi. 

Properties; Water-white liquid; amino odor; boiling 
range 1 43-1 50° C; sp. gr. 0.858 (20/20°C); refractive 
index 1.450 (20° C); flash point I25°F. Combustible. 
Hazard; Moderate fire risk. 

alpha, cpsilon-diaminocaproic acid. Sec lysine. 

diaminochrysazin (NH2).’(OH);Ci4H40;. 1,8-diamino- 
4.5-dihydroxyanthraquinone. 

Use: Colorimetric determination of boron. 

trans-!,2-diaminocvcIohc.vanctetraacctic acid monoln- 
dratc (CDTA) c;h,„[N(CH;COOH );]2 • H.-O. 
Properties; White, crystalline solid; m.p. 200-220° C. 
Very slightly soluble in water and insoluble in most 
conimon organic solvents. Partially soluble in di- 
methylformamidc and dimethylsulfoxide upon heat- 
ing. Forms stable complexes. 

Use; Chelating agent similar to ethylenediaminctetra- 
acctic acid. 

diaminodicthyl sulfide S(CH;CH.'NH;):. 

Properties: Mobile, colorless liquid with aminc-like 
odor. Miscible with water and benzene; insoluble in 
aliphatic hydrocarbons. B.p. 230-240°C; sp. gr. 
1,054 (25° C). Combustible. 
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1.8- diaiiiino-4,5-dihydroxyanthraquinone. See diamino- 
chrysazin. 

diaminodihydroxyarsenobenzene dihydrochloride. See 
arsphenamine. 

di-para-aminodimethoxydiphcnyl. See dianisidine. 

diaminodiphenic acid (benzidinedicarboxylic acid) 
CkH3(COjH)NH2G,H,i(C02H)NH2. 

Properties; White crystals; soluble in alcohol and 
ether; insoluble in water. 

Derivation: By boiling meta-nitrobenzaldehyde with 
caustic soda, reducing with zinc dust and acidifying. 

Hazard: Probably toxic. See benzidine. 

Use: Dyestuff. 

para-diaminodiphenyl. See benzidine. 

diaminodiphenylamine HN(GHjNH 2 ) 2 . 

Properties: Yellowish crystals; soluble in alcohol and 
ether; insoluble in water. M.p. 158°C. 

Uses: Dye intermediate; detection of hydrogen cyanide. 

diaminodiphenylethylene. See para-diaminostilbene. 

para,para'-diaminodiphenylmethane (4,4'-methylene- 
dianiline; MDA) H 2 NGH 4 CH 2 QH 4 NH 2 . 

Properties: Crystals from water or benzene; m.p. 92- 
93°C; b.p. 398-399°C (78 mm). Slightly soluble in 
cold water. Very soluble in alcohol, benzene, ether. 
Flash point 440° F. Combustible. 

Hazard: Reported to cause toxic hepatitis. 

Uses; Determination of tungsten and sulfates; poly- 
mer and dye intermediate; corrosion inhibitor; epoxy 
resin hardening agent; isocyanate resins; polyamides. 

4,4'-diaminodiphenyl sulfone. See sulfonyldianiline. 

diaminodiphenylthiourea (diaminothiocarbanilide) 

(NH2GH4NH)2CS. 

Properties: Colorless plates or crystalline solid; solu- 
ble in alcohol and ether; sparingly soluble in water. 
M.p. 195° C. 

Derivation: By boiling para-phenylenediamine with 
carbon disulfide. 

diaminodiphenylureadisulfonic acid 

C0(NHGH3NH2S03H)2. 

Properties; Colorless, needle-like crystals; slightly 
soluble in water. 

Derivation: Action of phosgene upon either para- 
phenylenediaminesulfonic acid or 4-nitroaniline-3- 
sulfonic acid. 

Use; Dye manufacture. 

3,3'-diaminodipropylamine. See 3,3’-imino-bispropyla- 
mine. 

diaminoditolyl. See tolidine. 

para,para’-diaminoditolylmethane. 

NH2C7H6CH2C7H6NH2. 

Properties: Glistening, crystalline plates; soluble in 
alcohol and ether; m.p. I49°C. 

Derivation: By heating formaldehyde and orthotolui- 
dine. 

1,2-diaminoethane. See ethylenediamine. 

6.9- diamino-2-ethoxyacridme lactate monohydrate. See 
ethodin. 

di-para-aminocthoxydiphenyl. See etlioxybenzidine. 

diaminoethyl ether tetraacetic acid 
(H00CCH2)2NCH2CH20CH2CH2N(CH2C00H)2. 
Slightly soluble in water; purity, 98% min. Used as a 
chelating agent. 

1,6-diaminohexane. See hexamethylenediamine. 


3,6-diamino-lO-mefhylarcridinium chloride. See acri- 
flavine. 

diaminonaphthalene. See naphthylenediamine. 
1,5-diaminopenfane. See cadaverine. 

2.4- diaminophenoI C 6 H 30 H(NH 2 ) 2 . 

Properties: Colorless crystals; m.p. 78-80°C with de- 
composition. Soluble in alcohol and ether. 
Derivation; By reduction of 2,4-dinitrophenol. 
Hazard; May be toxic or skin irritant. 

Uses: Photographic developer; organic synthesis. 

2.5- diaminophenol GH 30 H(NH 2 ) 2 . 

Properties; Colorless crystals; m.p. 68°C; soluble in 
water. 

Derivation; By reduction of 2,5-dinitrophenol. 
Hazard; May be toxic or skin irritant. 

Use: Organic synthesis. 

2.4- diaminophenol hydrochloride (amidol) 

aH,(NH2)20H-2HCl. 

Properties; Grayish-white crystals; soluble in water; 
slightly soluble in alcohol. 

Derivation; By interaction of dinitrophenol with 
iron and hydrochloric acid. 

Hazard: May be toxic or skin irritant. 

Uses; Photographic developer; dyeing furs and hair; 
analytical reagent. 

2.4- diamino-6-phenyl-s-triazine. See benzoguanamine. 

1,2-diaminopropane (propylenediamine) 
NH2CH:CH(NH2)CHj. 

Properties: Colorless, very hygroscopic, strongly 
alkaline liquid. Very soluble in water. Ammoniacal 
odor. Sp. gr. 0.8732 (20/20°C); refractive index 
1.4460 (n 20/D); flash point 160°F; b.p. 117°C. 
Combustible. 

Grades: Technical; 75%; 90%; 98% solution. 

Hazard; Strong irritant to skin and tissue. Moderate 
fire risk. 

Uses: Synthesis of medicinals, dyes, rubber accelera- 
tors; electroplating; analytical reagent. 

Shipping regulations; (Air) Corrosive label. Label 
name propylene diamine. 

1 3-diaminopropane ( 1 ,3-propanediamine) 
NH 2 CH 2 CH 2 CH 2 NH 2 . 

Properties: Water-white mobile liquid; amine odor. 
Sp. gr. 0.8881 (20/20°C); b.p. I39.7°C; f.p. -I2°C; 
refractive index 1.459 (20°C); flash point 120°F 
(TOC). Completely soluble in water, methanol, and 
ether. Combustible. 

Hazard: Moderate fire risk. Strong irritant to eyes 
and skin. 

Use; Intermediate. 

2.6- diaminopyridine NC5H3(NH2)2. 

Properties; Crystals; m.p. 120.8°C; b.p. 285°C (760 
mm); soluble in water. Combustible. 

Derivation: From 2-aminopyridine. 

para-diaminostilbene (diaminodiphenylethylene) 

Cf H4 (N H2 )C H CH G H4 (N H2). 

Properties; Colorless needles or plates; soluble in al- 
cohol and ether; insoluble in water. M.p. 227°C. 
Combustible. 

Derivation: Reduction of dinitrostilbene. 

4,4'-diamino-2,2'-stilbenedisuIfonic acid (DAS) 
GH,(NH2)(S0,H)CHCHC6H,(S03H)(NH2). 
Properties: Yellowish microscopic needles; soluble in 
alcohol and ether; insoluble in water. 

Derivation: Boiling sodium salt of para-nitrotoluene- 
ortho-sulfonate in water with caustic soda and re- 
duction with zinc dust. 
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Hazard: Toxic by ingestion. 

Use: Dyestuffs. 

diaminothiocarbanilide. See diaminodiphenylthiourea. 
di-alpha-amino-beta-lhiolpropionic acid. See cystine, 
diaminotoluene. See toluene-2, 4-diamine. 

4.6- diamino-meta-toluenesulfonic acid. See meta-tolyl- 
enediaminesulfonic acid. 

4.6- diamino-s-friazine-2-oI. See ammeline. 
2,5-diaminovaleric acid. See ornithine. 

diammonium ethylenebisdithiocarbamate 
NH4S2CNH(CH2)2NHCS2NH4. 

Properties: M.p. 72.5°C; very soluble in water. 

Grades: 42% solution in water. 

Hazard: May be toxic. 

Uses: Fungicide; intermediate; corrosion inhibitor. 
See also nabam. 

diammonium hydrogen phosphate. See ammonium 
phosphate, dibasic. 

diammonium phosphate. See ammonium phosphate, 
dibasic. 

diamond. An allotropic form of carbon (q.v.), crystal- 
lized isometrically; consists of carbon atoms co- 
valently bound by single bonds only in a predomi- 
nantly octahedral structure. This accounts for its ex- 
treme hardness (Mohs 10) and great stability. It has 
a high refractive index (2.42); sp. gr. 3.50; coefficient 
of friction 0.05. M.p. 3700° C; b.p. 4200° C. The 
purest diamonds used for gems are mined in South 
Africa; lower grades in Brazil, Venezuela, India, 
Borneo, Arkansas; also made synthetically by heating 
carbon and a metal catalyst in an electric furnace 
at about 3000° F under high pressure. See also dia- 
mond, industrial. 

diamond, industrial. Low-grade diamonds (bort and 
carbonado), as well as those made synthetically in 
an electric furnace (3000° F, 1.3 million psi). 

Uses: Oil-well drill bits; primary grinding of steel; 
wire-drawing dies; glass and metal cutting. As dust, 
in abrasive wheels. 

diamond pyramid hardness. See hardness. 

“Diamox.’’3i5 Trademark for acetazolamide (q.v.). 
diamthazolc dihydrochloride CisHi.iNiOS • 2HC1. 6-(2- 

Diethylaminoethoxy)-2-dimethylaminobenzothiazole 

dihydrocliloride. 

Properties: Crystals; decomposes 269°C. Soluble in 
water, ethanol and methanol. 

Use: Topical therapy (medicine); antifungal agent. 

di-n-amylaminc (di-n-pentylamine) (C.<Hn).’NH. 
Properties: Colorless liquid; b.p. 202-3°C (745 mm); 
Very slightly soluble in water, soluble in alcohol and 
ether. Sp. gr. 0.77-0.78 (20°C); refractive index 
1.430 (20°C). Flash point 124°F. Combustible. 
Derivation: From reaction of amyl chloride and am- 
monia. 

Containers: Drums; tank cars. 

Hazard: Moderate fire risk. May be toxic. 

Uses: Rubber accelerators; flotation reagents; dye- 
stuffs and corrosion inhibitors; solvent for oils, res- 
ins. and some cellulose esters. 

'^^N-diamylanilinc (mixed isomers) C>lLN(C»Hn);- 
Properties: Dark amber liquid. Sp. gr. 0.898 (20°C); 


boding range 276-292°C; faint aniline odor; flash 
point 260° F. Combustible. 

Hazard: May be toxic. 

di-tert-amyl disulfide 

CH2CH2C(CH3)2SSC(CH3)2CH2CH,. 

Properties: Liquid; sp. gr. 0.931 (15.5/15.5° C; vac- 
uum distillation range 86-102° C; refractive index 
1.495 (20°C); flash point 220°F. Combustible. 

diamylene C 10 H 20 . 

Properties: Colorless liquid; f.p. below -50°C; b.p. 
I50°C; flash point l!8°F(open cup); sp. gr. 0.77; low 
toxicity. Combustible. 

Hazard; Moderate fire risk. 

Uses: Solvent; organic synthesis. 

2,5-di(tert-amyl)hydroquinone (DAHQ; 2,5-di(tert- 
pentyl)hydroquinone) (C 5 Hi]) 2 C 6 H 2 (OH);. 

Properties: Buff powder; m.p. 176°C; sp. gr. 1.05 
(25°C). Slightly soluble in water; soluble in alcohol 
and benzene. 

Uses: Antioxidant for uncured rubber and for unsatu- 
rated resins and oils; food packaging; polymerization 
inhibitor. 

diamyl maleate (CHCOOC 5 Hii) 2 . 

Properties: Water-white liquid. Sp. gr. 0.981 (20°C); 
boiling range 263-300° C; odor faintly alcoholic; flash 
point 270° F. Combustuble. 

diamyl phenol (I-hydroxy-2,4-diamyIbcnzene) 
(C 3 H|)) 2 C 6 HjOH. Commercial form is a mixture 
of isomers including both secondary amyl and terti- 
ary amyl groups mainly in 2,4 positions. 

Properties: Light straw-colored liquid with mild phe- 
nolic odor; miscible with both aliphatic and aromatic 
hydrocarbons: insoluble in water and 10% aque- 
ous alkalies. Boiling range (ASTM 5-95%) 280- 
295°C; sp. gr. 0.930 (20°C); wt/gal 7.8 lb (20°C): 
flash point (TOC) 260° F. Combustible. 

Containers: Drums; tank cars; tank trucks. 

Hazard; May be toxic and irritating to skin. 

Uses: Synthetic resins; lubricating oil additives; rust 
preventives; plasticizers; synthetic detergent's; an- 
tioxidants and antiskinning agent,s: rubber chemi- 
cals; rodcnticide; fungicide. 

diamyi phfhalatc G.HjfCOOCjHn).'- 
Properties: Colorless, nearly odorless oily liquid. Sp. 
gr. (20°C) 1.022; wt/gal 8.52 lb (20°C); refractive 
index (25°C) 1.488; b.p. 342°C; f.p. less than 
-55°C; flash point (closed cup) 357° F. Combustible. 
Low toxicity. 

Derivation; By esterification of phthalic anhydride 
with amyl alcohol in the presence of approximately 
1% concentrated sulfuric acid as catalj-st. 

Use; Plasticizer. 

diamyi sulfide (amyl sulfide) (C^Hul.’S. A mixture of 
isomers. 

Properties: Yellow liquid; sp. gr. 0.85-0.91 (20/20°C); 
distillation range 170-1S0°C; flash point (open cup) 
I85°F; refractive index 1.477 (19°C). Combustible. 
Obnoxious odor. 

Ha 7 .ard; Moderately toxic and irritant by inhalation, 
ingestion and skin absorption. 

Uses; Organic sulfur compounds by addition reactions; 
flotation agent in metallurgical processes; odorant. 

“Dianahol."'''' Trademark for methandrostenolonc. 
(q.v.). 

dianhydrosorbitol. Sec sorbide. 
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1,4^,6-dianhj'drosorbitol. See isosorbide. 

diamsWjne W*'Para-aniinodi-meta-methoxydiphenyl- 
J,3 -dimethoxybenzidine) [QH 3 (OCH,)NH,l, ^ ^ ’ 

chlorie acid rearranged with hydro- 

temperaiures.^SkmTrn^!fnr" ‘"geslion at high 

“i'-.reng.h 

(acoin; guanfcainf)^^"®*^*®”''"''*'"® hydrochloride 
pS?eSS”vVHl'^“<^«^9CHr). • HCl. 

with iodine and alkalfne1^d"iLs^ Sol^hl '?'“"’P®“'ble 
alcohol. M.p. 176°c. Soluble in water and 

Use: Medicine (local). 

fo5nd"?o“redu^e" CoTchoksLfo?- 

animals. nolesterol m experimental 

ductip^" o'f'cawti^sodl and^chr*^ P™' 

chloride brine. The cell conmin^ °""5 sodium 

compartments separated bv a n .and cathode 
membrane to prevent mtv diaphragm or 

fibers are usually “^s- 

though a recent develonmont diaphragm 

('■nm. PerfluoroLffonic Tcid material 

'he brine is fed contfn ,r.V. i Nafion”). 

partaent, where chlorine is rp{pi° anode com- 

cathoH finws through tL dianh'^ graphite 

cathode where hydrogen is lih^^ *° ‘h^ steel 
accumulates in the liqul^a'a 'derated. Caustic soda s, 

Sie'n^^ «'bode compartment The h- 

2S ” "" •" »«'■>• « i^etofZrh'S K 

r^: A - r 


“ "'■•'S .Imok, 

sugar acts as prLcZtivTrhl J' T 
starch to malt Tugar ' diastase hydrolyzes 

two pairs ofeMntMr^er.z^: ®'’''”" are 

images of each o H ?nd- 

L. The two D and the hy the letters p and 

images, and thes^ a^re Mned‘d°'”f" 
example in the stmet ^ ^ diastereoisomers. For 
enantiomers and fn “zls ®nd (2) are 

a) and W L“dL‘.°,S?„>„*" ™ 0) “■ 


H— C— OH 

(I) HO— C— H 

I 

CH2OH 


HO— C— H 

(3) HO— C— H 

I 

CH,OH 


HO— C— H 
I 

H— COH (2) 
CH2OH 


H— C— OH 
I 

H— C— OH (4) 
I 

CHjOH 


“Di-Aqua ,”244 Yj-aJ 

in pJs;“'d'V.“k?a“rrd's 

hesives. for powdered melamine ad- 

‘Diasan.”5ro Trn.^ 

diastase, malt A 

Celts" -«nining 

h'te amorphous powder, or 


so optical isomer; enantiomer; epimer; anomer. 

kieselguhr). 

related to prehistoric aquatic plants 

m™forms®rviM'Ki°'"9- ^ave intricate geo- 

powdw cTr T hght-colored blocks, bricks, 

frZ 5 to 15 li ne 2.35; bulk density 

cept hydrofluori?-^*^ in acids ex- 

1.5 to^4 times its m strong alkalies. Absorbs 

absorption^nL^v also has high oil 

and electricitv^iv'^^’ ^°P’' conductor of sound, heat, 

Occurtnt %^esS x. • 

Grades- Na .,re^. ^ Europe; Algeria; U.S.S.R. 
aucs. iNatural; chemical; airfloated 

HaM?d"^M' d multiwall paper sacks. 

wise nomot^^ ’"fia'a'ion of dust. Other- 

tion- abstt"t ‘^^^rij^i^g’ and decolorizing; insula- 

ener extender ’ ^ 

ceramics- nnn rubber and plastic products; 

^ anticaking agent in fertiliz- 

ers, asphalt compositions; chromatography. 

'atomic, n 


■ s-onipositions; chromatography. 

coimjosed'^n?*?*''^^ ^ whose molecules are 
Sne hvl oxygen, nitrogen, 

present as Gases in which the element is 

neon^ monatomic, e.g., 

diatrizoate sodium. See sodium diatrizoate. • 
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,4-diazabicycIo[2.2.2]ocfane 

CH 2 CH 2 NCH 2 CH 2 NCH 2 CH 2 . 

1— 1 

Properties: Crystals, hygroscopic; m.p. 158° C; b.p. 
174°C; forms crystalline hydrate; sublimes easily; 
soluble in water and organic solvents. 

Uses: Possible catalyst for urethane foams and coat- 
ings; chemical intermediate. 

Diazald.”^' Trademark for N-methyl-N-nitrosopara- 
toluenesulfonamide. 

liazepam US AN name for 7-chloro-l,3-dihydro-l- 
methyl-5-phenyl-2H-l,4-benzodiazepin-2-one, 
C 16 H 13 CIN 2 O. Listed in N.D. 

Properties: Slightly yellowish crystalline powder; 
practically no odor. M.p. 131.5-134.5°C. One gram 
of diazepam dissolves in about 350 ml of water, in 
about 15 ml of 95% ethanol or in about 2 ml of chloro- 
form. 

Hazard: Central nervous system depressant. Toxic in 
high concentrations. Manufacture and dosage re- 
stricted. 

Use: Medicine (tranquilizer). 

“Diazine.”2^3 Trademark for a group of direct dyes, 
applied to cotton, diazotized and then coupled onto 
phenols or amines. 

13 'diazine (pyrimidine, miazine) 

CHN(CH),N. 

Properties: Liquid or crystalline mass with a penetrat- 
ing odor; melting point 20-22°C; b.p. 123-I24°C; 
soluble in water, alcohol, and ether. 

See also pyrimidine. 

diazinon. Generic name of an insecticide, 0,0-diethyl 
0-(2-isopropyl-4-methyl-6-pyrimidinyl) phosphoro- 
thioate [(CH2)2CHGN2 H(CHj) 0]PS(0C2H5)2. 
Properties: Colorless liquid; b.p. 83-84° C (0.002 
mm); slightly soluble in water, freely soluble in pe- 
troleum solvents, alcohol and ketones. More stable 
in alkaline than neutral or acid solutions. 

Ha7.ard: Toxic by ingestion, inhalation, and skin ab- 
sorption. Cholinesterase inhibitor. Use may be 
restricted. 

Use: Insecticide. 

Shipping regulations: (Rail) Organic phosphate com- 
pound, liquid, n.o.s.. Poison label. (Air) No label 
required. 

diazoaminobcnzenc (diazobenzeneanilide; 1,3-diphenyl- 
triazene; benzeneazoanilide) CeHsNNNHQHj. 
Properties: Golden-yellow scales. Soluble in alcohol, 
ether, and benzene; insoluble in water. M.p. 96°C; 
explodes when heated to 150°C. 

Derivation: Interaction of nitrous acid and an alco- 
holic solution of aniline. 

Haziird: Explodes on heating to 150°C. Dangerous! 
Uses: Organic synthesis; dyes; insecticide. 

Shipping regulations: Consult authorities. Not listed. 

4,4 •diazoaminodibenzamidine 
NH;C(NH)C,H4NNNHaH4C(NH)NH2. 

Propcrtie.s: (trihydrate) Yellow -powder; m.p. 203°C 
(with decomposition); soluble in water at pH 6.1; 
solutions arc unstable. 

Use: Veterinary medicine. 

diazobenzeneanilide. Sec diazoaminobcnzenc. 


para-diazobenzenesulfonic acid Cf,H 4 S 03 N 2 . 

Properties: White or slightly red crystals, or white 
paste. Soluble in water and ether, insoluble in alcohol. 
Derivatiom From sulfanilic acid, sodium nitrite and 
sulfuric acid. 

Hazard: Explodes when shocked or heated. 

Uses: Dyestuffs; reagent. 

Shipping regulations: Consolut authorities. Not listed. 

para-diazodimethylaniline zinc chloride double salt 
(para-dimethylaminobenzene diazonium chloride, 
zinc chloride double salt; para-diazotized aminodi- 
methylaniline zinc chloride double salt) 
(CH3)2NC6H4N2C1- ZnCh. 

Properties: Yellow to orange (light-sensitive) crystals. 
Specifications: Moisture content 5-20%; zinc 17-23%; 
chloride 31-35%. 

Containers: Bottles; fiber drums. 

Hazard: May be toxic and irritant. 

Uses: Rapid diazotype coupler, used in coatings for 
light-sensitive paper. 

2-diazo-4,6-dinitrobenzene-l-oxide. See diazodinitro- 
phenol. 

diazodinitrophenol (2-diazo^,6-dinitrobenzene-l-oxide; 
5,7-dinitro- 1 ,2,3-benzoxadiazole; DDN P) 
(N 02 ) 2 aH 20 N 2 (faicyclic). 

Properties: YeUow, crystalline compound; darkens 
rapidly by exposure to sunlight. Specific gravity 1.6. 
Soluble in nitrobenzene, acetone, acetic acid, and 
nitroglycerin. Desensitized by water. 

Derivation; Diazotization of picramic acid in aqueous 
solution with sodium nitrite and hydrochloric acid. 
Hazard: Explodes when shocked or heated. Danger- 
ous! An initiating explosive. 

Use: Primary charge in blasting caps. 

Shipping regulations: (Rail) Consult regulations. Not 
accepted by express. (Air) Not accepted. 

para-diazodiphcnylamine sulfate. 
(OH3 NHCsH 4N2)2S04. Yellow-green solid with 
unpleasant odor. Sensitive to light; soluble in water. 
Used as a light sensitive diazo compound for coat- 
ing on reproduction paper, giving direct positive 
prints of various colors with different developers or 
coupling agents. 

1,2-diazoIc. See pyrazole. 

diazomcthanc (azimethylenc). H:C=N'*=N^ 

Properties: Yellow gas at room temp.; f.p. -145°C; 
b.p. -23°C; sp. gr. 1.45. 

Hazard; Highly toxic by inhalation; strong irritant. 
Tolerance, 0.2 ppm in air. Severe explosion risk 
when shocked; may explode on contact with alkali 
metals, rough surfaces, or heat (I00°C). 

Shipping regulations; (Rail. Air) Not listed. Consult 
authorities. 

l-diazo-2-naphthol-4-suironic acid CipHsN’iOSOiH. 
Properties: Yellow needles in paste or dry form. 
Slightly soluble in water. Also available as sodium 
salt, m.p. I6S°C. Combustible. 

Derivation: Diazotization of I-amino-2-naphthol-4- 
sulfonic acid and filtering of the diazo compound. 
Hazard; May explode if heated above I00°C. 

Uses: Azo dyes; saluable chrome dyestuff component. 
Shipping regulations; (Rail, Air) Not listed. Consult 
authorities. 

“Diazopon AN.”'’' Trademark for a nonionic dis- 
persing and stabilizing agent consisting of polyoxy- 
cthylated fatty alcohol. 
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liquid; sp. er 1 03- 

mine,., .eidTp“ £ f d V^“““ 

pTdiSV- ” « 43, 

diazofizing salts. See sodium nitrite 

■“ss” jss. sw“«sf “ 

DIBA. See diisobutyl adipate. 

DffiAC. Abbreviation for diisobutylaluminum chlo- 

“aSonium chlorid”(ql)°" myristyidimethylbenzyj- 

DIRAToU a 1*1 


-- . .y. 

d®rWe'(q.-v.j'‘’'’^'"'"‘'°" diisobutylaluminum hy- 
dibasic. See monobasic 
dib»™,h™. 

|b?Se“US"'l.V“;?.efd°“ i" "iTo- 
<»'“ »"'0 -be i3,,3-<on,pou„d, 

fumadd. Rp'^iTl'^c Soluble in cone, sul- 

Use; Intermediate. 

Use; Intermediate. 

2^,7-dibenzoanthracene. See pentacene 
dibenzocycloheptadienone C H n a 

■ndex (n 20/0™ 6324' Sol. hi refractive 

uSr.“'S.>™'nbIe in 

«b».nf„™. Seediphen„e.,„|d, 

Oibenzo G-M-F.”248 Tr=.a 

ebloride and S”’ “"“one. 

uf" No„™S; tfcSr™"' 

“0 »»“nair«>."isi? 

See also benzoyl peroxide, 
dibenzopyran. See xanthene. 
dibenzopyrone. See xanthone 
dibenzopyrrole. See carbazole 


dibenzothiophene QI^Qi^s 
bSe.'’’ '"•P- 97-98=C. Corn- 

Uses: Cosmetics and pharmaceuticals; intermediate 
dibcnzoyl. See benzil. 

ble^in mI' • orange crystals; m.p. 111°C' sola- 

Use" drums, 

ses. Enzyme inhibitor, bactericide and intermediate. 

Propertms: Crystals; m.p. 80°C- bn 219-221'>r OS 

Sroform™”^H alcoholi^soluble in ShiJ 

bustible. ’ aqueous sodium hydroxide. Corn- 

Use; Colorimetric determination of uranium, 
dibenzoyl peroxide. See benzoyl peroxide. 

di^enzoyl-para-quinonedioxime. See “Dibenzo G-M- 

ra-P 125’-I2R°r- ?'y®‘uls; nearly odorless; 

metbvl pfhvi 1 9 ’ ®°luble in alcohol, ethyl acetate, 
uTe nih, insoluble in water, 

use. Light absorber, best at 280-370p. 

dibenzyl. See sym-diphenylethane. 

N.N-dibenzylamine HNICKjCaH,), 

(pTrtS“fjppn liquid; b.p. 300°c 

combustihip°”^l’’^’ "’■P" “2b®C; ammonia-like odor; 

1 5730 I ‘.Tdo*?’ (20°C); refractive index 

f 10 mmv distilling range 168-172'’C 

and gasoline*^™ ^ soluble in water, acetone, benzene 

ingestion, inhalation, 
uses. Intermediate; rubber activator. 

^Vrii‘’nu^^tf™•‘*™l"upl^enol 
(QH5CH2)2NC«H40H. 

powder. Soluble in acetone, ben- 
110°'c ydrous methanol. M.p. not lower than 

N,N-dibenzyIaniline C^HsKfCHpC^HUp 

hof and*' ,^®llowish-white crystals. Soluble in alco- 

above 3l)0°a^’ 1" ^-P- 70° C; b.p. 

Hazard: Probably toxic. See aniline. 

M 5?.bd; odor similar to benzaldehyde. 

vp^ ci:„ir.i , Pissolves in most organic solvents; 
Use^Apf^^ ^ 1” "'ater. Combustible, 

leiim ^”d antisludging agent for petro- 

ls, extreme-pressure lube oils and greases. 

dftenzyl ether. CsHsCH^OCHjCiHj. 
odnr^T^*’ pului'less, unstable liquid. Faint, almond 
solvp'nf ^ water; soluble in most organic 

27<;op‘®^^P- fir.. 1.035; b.p. 298-300° C; flash point 
A/h F. Combustible. 

Grade: Technical. 

uud narcotic in high concentrations. 

_ yenifor"Smu?ks)rflavoring“™'= 

^hySioride (q’ja phenoxybenzamine 
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N.N-dibenzylmefhylamine CH3N(CH2C6H5)2. 

Properties: Colorless to light yellow liquid; sp. gr. 
0.99 (25°C); refractive index 1.5560-1.5590 (25°C); 
distilling range: 152-158°C (11 mm). Partially solu- 
ble in water; soluble in organic solvents. Combustible. 
Containers: 200-lb, 400-lb steel drums. 

Uses: Intermediate; oil-soluble rust inhibitor; cutting 
oils; hydraulic fluids; lubricants. 

dibcnzyl sebacate C«H 5 CH 200 C(CH 2 ) 8 COOCH 2 C«H 5 . 
Properties: Light straw-colored liquid; m.p. 28° C; 
b.p. 265°C (4 mm); sp. gr. 1.055 (30/20°C); com- 
plete nonvolatility; gives excellent low-temperature 
flexibility. Flash point 450° F. Combustible. 
Containers: Drums; tank cars. 

Use: Plasticizer, especially for plastic linings for con- 
tainers. 

dibenyl succinate. See benzyl succinate. 

2,5-dibiphenylyloxazole (BBO) C27H21NO. 

Properties: Crystalline solid, m.p. 237-239° C. 

Grade: Purified. 

Use: Scintillation counter or as wavelength shifter in 
solution scintillators. 

diborane (diboron hexahydride; boroethane) B 2 H 6 . 
Properties: Colorless gas with repulsive odor. B.p. 
-92.5°C; f.p. -165°C; density 0.18 g/ml (I7°C. 
Soluble in carbon disulfide; decomposes in water. 
Highly reactive; flash point -130° F. Autoignition 
temp. I00-125°F. 

Derivation: (a) From boron trichloride or bromide 
and hydrogen; (b) by reaction of lithium aluminum 
hydride and boron trichloride in ether solution. 
Grades: Technical 95%; high purity 99+%. 

Containers; Steel cylinders. 

Hazard; Highly flammable; dangerous fire risk. Highly 
toxic by inhalation; strong irritant. Tolerance, 0.1 
ppm in air. Reacts violently with oxidizing mate- 
rials. Safety data sheet available from Manufactur- 
ing Chemists Assn., Washington, D.C. 

Uses: Synthesis of organic boron compounds and 
metal borohydrides; polymerizaton catalyst for eth- 
ylene; fuel for air-breathing engines, and rockets; 
reducing agent; doping agent in electronics. 

Shipping regulations; (Air) Not acceptable. (Rail) Not 
listed. Consult authorities. 

“Dibromantin."'°’ Trademark for l,3-dibromo-5,5-di- 
methylhydantoin (q.v.). 

“Dibrom” 8 Emulsivc.-^^ Trademark for an insecticide, 
the active ingredient of which is 60% naled. (q.v.). 

dibromoacctjicnc (dibromomethyne) BrCtCBr. 
Properties; Heavy, colorless liquid. Disagreeable 
odor. Soluble in most organic solvents. Sp. gr. (ap- 
prox.) 2; m.p. 76-76.5°C. 

Derivation; (a) Interaction of magnesium dibromo- 
acctylcnc and in ethereal solution of cyanogen bro- 
mide. (b) Interaction of tribromoethylcnc and alco- 
holic potash. 

Hazard; Explodes on contact with o.xygen or on heat- 
ing! Dangerous! Highly toxic by inhalation and in- 
jection; strong irritant, 

yse: Organic synthesis (halogcnated ethylene). 
Shipping regulations; (Rail) Not listed. Consult regu- 
lations. (Air) Explosives, n.o.s. Not acceptable. 

9,10-dibrqmoanthraccnc C*H4C;Br;G,H4 (tricyclic). 

I rqperties: Yellow crystals. Soluble in chloroform; 
slightly soluble in alcohol and ether; insoluble in 
water. M.p. 22!°C; b.p., sublimes. 


Derivation: Bromination of anthracene. 

Use; Organic synthesis. 

ortho-dibromobenzenc (benzene dibromide) C*H4Br2. 
Properties: Heavy liquid with pleasant, aromatic 
odor. B.p. 225. 5°C; freezing point 7.I3°C; sp. gr. 
1.9767 (25/4°C); refractive index (n 20/D) 1.6155. 
Combustible. Miscible with alcohol, acetone, ether, 
benzene, carbon tetrachloride, and n-heptane; insol- 
uble in water. 

Derivation; Interaction of benzene with an excess of 
bromine in presence of iron. 

Uses: Solvent for oils; motor fuels; top-cylinder com- 
pounds; organic synthesis; ore flotations. 

para-dibromobenzene (benzene dibromidc) C(.H4Br2. 
Properties: Colorless crystals. Soluble in alcohol and 
ether. M.p. 89° C; b.p. 219°C; sp. gr. 2.261; refrac- 
tive index (n 99/ D) 1.5743. 

Hazard: Moderately toxic by inhalation. 

Uses: Organic synthesis of dyestuffs and drugs; man- 
ufacture of intermediates; fumigant. 

N,N-dibromobenzenesulfonamide C6H5S02NBr2. 
Properties: Solid; m.p. 109-1 1I°C. Active bromine 
50.4%. 

Use; Halogenating agent. 

dibromochloromethane CHBr 2 Cl. 

Properties; Clear, colorless heavy liquid. Sp. gr. 2.38; 
b.p. 1I6°C. 

Hazard; Probably irritant and narcotic. 

Use: Organic synthesis. 

1 ,2-dibromo-3-chIoropropane CH 2 BrCH BrCH: Cl. 
Properties; Colorless (when pure) liquid; sp. gr. 2.05 
(20°C); b.p. 195.5°C; f.p. 6.7°C; refractive index 
1.5530 (20/ D); flash point (TOC) 170°F. Combus- 
tible. Slightly soluble in water; miscible with oils. 
Hazard: Strong irritant to skin, eyes, and throat. Ab- 
sorbed by skin. Use may be restricted. 

Use: Soil fumigant for nematodes. 

dibromodiethyl sulfide (CH 2 CH:Br) 2 S. The bromine 
analog of mustard gas. 

Properties: White crystals. Soluble in alcohol, ben- 
zene, ether; insoluble in water. Sp. gr. 2.05 (15°C); 
b.p. 240°C (decomposes); m.p. 31-34°C. 

Derivation: Action of hydrobromic acid on an aqueous 
solution of thiodiglycol. 

Hazard: Highly toxic by inhalation: strongly irritant 
poison gas. 

Use; Organic synthesis. 

Shipping regulations; (Rail, Air) Not listed. Consult 
authorities. 

dibromodiethyl sulfone (BrCH;CH 2 ) 2 SO;. 

Properties: Plates. Soluble in alcohol, benzene, ether. 
M.p. i!l-ll2°C. 

Derivation; Interaction of dibromodiethyl sulfide, 
chromic anhydride, and dilute sulfuric acid. 

dibromodiclhjl sulfoxide (BrCH;CH:);SO. 

Properties: Glittering crystals. Soluble in alcohol, 
benzene, ether. M.p. 100-101°C. 

Derivation; Interaction of benzoyl peroxide and a hot 
solution of dibromodiethyl sulfide in chloroform. 

dibromodifluoromethanc CF;Br.-. 

Properties; Colorless heavy liquid; f.p. -141°C: b.p. 
24.5°C; sp. gr. 2.2SS {15/4°C); refractive index 1.399 
(I2°C). Insoluble in water; soluble in methanol and 
ether. Nonflammable. 
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Derivation: Vapor phase bromination of difluoro- 
methane. 

Grades: Pure (95.0% min). 

Containers: Cylinders. 

Hazard: Moderately toxic and irritant. 

Uses: Synthesis of dyes, pharmaceuticals, quaternary 
ammonium compounds, fire-extinguishing agent. 

l,3-dibromo-5,5-dimefhylhydanfoin 

Br NCONBrCOC fCHj);. 

Properties: Free-flowing cream-colored powder with 
shght bromine odor. M.p. 187-19]°C (decomposes)- 
quite stable at 75°C. Soluble in benzene, chloro- 
torm, glacial acetic acid; slightly soluble in water 
and carbon tetrachlonde; insoluble in hexane. Con- 
tains 55% active bromine, which is slowly released 
m aqueous solution. 

Denvabon: Bromination of dimethylhydantoin. 
uses: Controlled bromination and oxidation of or- 
ganic compounds; water treatment; polymerization 
catalyst; potential germicide and sanitizer!^ 

1,2-dibromoethane. See ethylene dibromide. 
4,5'-dibromofluorescein CjoHioBr^Oj. 

267°^c‘^^‘ powder (clean shade); m.p. 265- 

Grades: 99+%. 

Use: Lipstick dye. 

2,4-dibromofluorobenzenc QHiBnF. 

Colorless liquid; sp. gr QO^Ci 2 na?- h r. 

Hazard: Irritating to skin and eyes 
ca?che"Sk agricultural and pharmaceuti- 
dibromoformoxime CBr2NOH 
75°S85o? 7|‘S^)'^^-P- 70-71°C. Distills between 
mrntaiySoT heating. A 

'aSftieT'"^'”"'’^ Not listed. Consult 

dibromoiodoethylene Br2CCHI 
(Sr (24° C); b.p. 9I°C 

Derivation: Reaction of iodine and dibromoacetylene 
djbromomalonic acid HOOC - CBr,COnH 
147°^C(decom®^^^^^ Prisms; m.p. 

se: Intermediate for drugs and fine chemicals, 
dibromomalonyl chloride ClOCCBr^rnn 
Properties: Yellowish oily iS^S k77=C (15 

Use: Chemical intermediate, 
dibromomethane. See methylene bromide, 
djbromomethyl ether (CH2Br),0 

sXblrin^Sone ‘‘£e by water, 

water. Sp. gr 2^ k „ ^ insoluble in 

Derivation: (a) reLt ^p. -34°C. 

hyde and Ulfuric acid Product of paraformalde- 
bromide. (b) Interaction ammonium 

paraformaldehyde. ^ hydrobromic acid and 

irritant ^o°eyes;'’fire^ris'k Seating, strong 
materials. contact with oxidizing 

Uses: Military poison (lachrymatori 
SI. wins ^ |1 ,m. 


9,10-dibromooctadecanoic acid (9,10-dibromostearic 
acid) CH 3 (CH 2 ) 7 CHBrCHBr(CH 2 ) 7 CC) 2 H. 
Properties: Yellow solid or liquid: sp er 1 2458 

m.p 29-30-C; ?ndS 13 

(42 C). Insoluble in water; soluble in alcohols ke- 
tones, aromatic and chlorinated hydrocarbons. Also 
available as methyl ester. 

Grade: Technical (amber liquid). 

Use: Chemical intermediate. 

1,5-dibromopentane. See pentamethylene dibromide. 
1,3-dibroniopropane. See trimethylene bromide 

"cTsTlfS?;”''’™”"''-'’™'’’”'' 

Sp. gr. (20/4°C) 2.120; 
D.p. 219 C. Soluble in acetone, alcohol, ether and 
benzene. 

Uses: Intermediate in preparation of flame retardants, 
insecticides and pharmaceuticals. 

dibromoquinonechlorimide. A reagent used for spot 
visuahz^ions in chromatographic systems. 

Hazard: Highly sensitive to heat. Explodes at 120‘’C; 
decomposes with rapid heat evolution at 60°C. 
Shipping regulations: (Rail, Air) Not listed. Consult 
authorities. 

3.5- dibromosa!icylaldehyde (3,5-dibromo-2-hydroxy- 

benzaldehyde) Br2(OH)C«H2CHO. 

Properties: Pale yellow crystals; m.p. 86°C; slightly 
soluble in water; soluble in ether, benzene, chloro- 
lorm, alcohol and acetic acid. 

Use: Medicine (external); fungicide. 

4 >5-dibromosaIicyIanilide. See dibromsalan. 

9,10-dibromostearic acid. See 9,10-dibromo6ctadeca- 
noic acid. 

2.5- dibromoterephthalic acid C 6 H 2 Br 2 (COOH) 2 . A 
name-retardant monomer for production of polyester 
libers, which are made by reacting this acid with 
dimethyl terephthalate and ethylene glycol. Perma- 
iwnt lowering of flammabilty is said to be gained by 
this method of incorporating bromine in molecular 
combination. 

sym-dibromotetrafluoroethane CBrF2 CBrFi . 

Liquid; b.p. 47.3°C; density 2.18 g/cc 
(21.I°C). Nonfiammable. 

nX ^^ri'iscrant; fire-extinguishing agent; control 

di^i^salan. USAN for 4',5-dibromosalicylanilide 
,BrQH3(OH)CONHC6H4Br. 

Use: Disinfectant. 

dibucaine C20H29N3O2. 2-n-Butoxy-N-(2-diethylamino- 

ethyl)cinchoninaniide. 

Colorless or almost colorless powder; m.p. 
^2“b5°C. Odorless; somewhat hygroscopic; affected 
by hght. Soluble in alcohol and acetone; slightly sol- 
uble in water. Also available as the hydrochloride. 
Grade: N.F. 

Hazard: May have serious allergic side effects. 

Use: Medicine (anesthetic). 

dibutoline sulfate (C,5H33N202)2S04. Bisdibutylcarba- 
cthyl(2-hydroxyethyl)dimethylammonium 

Properties: Hygroscopic powder; decomposes 166°C; 
soluble in water and benzene. 

Use: Surface-active agent in medicine. 


2,5-dibutoxyaniIine Q H3(OG H,)2NH2. 

Properties: M.p. 18°C; insoluble in water; soluble in 
organic solvents. 
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ethanol, isopropanol, “Cellosolve” (I2°C), naphtha 
benzene, methyl ethyl ketone and linseed oil; insol- 

hydroxide. Flash point 
j ^ Combustible. Low toxicity 

Orades: Technical; feed; F.C.C. 

Containers; Drums; tank cars 

SfordiMr"' "«“■ 
.SnS,4*““ 

(C,H9)2QH20H[CH2N(CH3)2] 

^flEofntVln‘w crystalline solid; m.p. 201 »F- 

X-n1"oi°s"‘*'"‘ °***> including jet- 


as a 


'''■■/®^l-b“‘y'diperphthalate 

.o.^b,e ™ 

combustible. Sp.gr. 1.056 ^ F(opencup); 

aS'Ma7explode'’fhM oxidizing 

reducing materhh "“"‘^ot with 

"“‘y" 

Shipping regulations: Peroxirfpc « 

^ w“No.“.r;Sb, 

30.7% Sn; b.p. 175°C li.quid; contains 

meter of ai?. - Sn) 0.1 mg per cubic 

‘*pS;rt'ies- 1'in' -a ' ^(CH3)3SSC(CH3)3. 

range 375-405°F; i’°‘‘‘ng 

cant additive. ^ ^ additive; lubri- 

n-^ibutyl ether. See butyl ether. 

WQ Kg ii c- ■ 

combustible; nontoxic. *" "’^‘cr, flash point 300° F; 
Use"s;'*'Monomen^*yiasF ‘=ars. 

diate. plasticizers; copolymers; interme- 

Propettfel"'’53‘'’sp^ 

. ‘’'P' i85-190°C; 

Jasticizer for nitrocellulose. 

2QH2(0H)2 

in water“ ^qieo^ °a?kalf 

against°te;^^e;°d"e;Smrj„"S^V°uf^^^^ 

Pr"Sif ™r?^°°^H’)CH2(COOC.H ) 


inta (b 25/D) 1.442. I„,„|„t,fc 

Uiies: Resins; lube oil additives; plasticizers. 
r^N-di-n-butyl lauramidc CiiH 23 CONfC)Ho), 

Flashlo'SlvT &„to?tibT'’ 

dibutyl maleate (DBM) QHsOOCCHrCHCOOGH. 
Properties; Colorless oily liquid. B.p. 280 6°C- sets to 

8 3 lb'(20°a'frsh’ f (20/20°C),’ wt/gal 

. ID tzu flash point (open cup) 285°F Insnl 
uble ,„ water. Combustible. Low toxicity ‘ 
Contamers: Drums; tank cars. ^ 

uses: Copolymers; plasticizers; intermediate. 

2.6- di-tert-butyl- 

4.6- di-tert-butyl- 

dibutyl oxalate (COOC,H 5 ) 2 . 

odor'R®' high-boilng liquid. Mild 

index 1.425; f.p. 

220° ll’. (approx) (20° C); flash point 

tonec^l. Miscible with most alcohols, ke- 

Combustible. 

usino n Standard esterification process 

nilT ’’.“‘yi nicohol and oxalic acid. 

1M% ' to ester content 90%; 95%; 99- 

Containere: E)rums; tank cars, 
s^^irritanf^^ ingestion and inhalation; strong 
Uses: Organic synthesis; solvent. 

"'(Sc8o?:(cSf. 

^n‘FA'^tA[ 9®®'’’ 'vater-white liquid. Sp. gr. 0.791 
1 389 rpno^'.i’fi i’-P- UrC; refractive index 

in ct.,- ^ iinsh point 65° F (closed cup). Soluble 
ytene, ketones, most aliphatic and aromatic 
hydrocarbons; insoluble in water, 
ffr^ h Moderately toxic. Flammable, dangerous 
oavb.r. Strong oxidizing agent; may ignite or- 

jyjatenals or explode when shocked or in con- 
II . reducing materials. 

nM- Polymerization catalyst for resins, including 
ms, styrene, styrenated alkyds, and silicones; 
intermediat^^ diesel fuel; organic synthesis; 

rogolations; Peroxides, organic, liquid, n.o.s. 
(Rail) Yellow label. (Air) Not acceptable. 

Vroi’‘T'*’"|y^P'’®"°'t(‘^H3)3C]2C6H30H. 

*^?^?P®rties: Tan crystalline solid; m.p. 52°C; b.p. 152- 

/fin°i9.^^o ?P- S'"- (60/4° C); Ib/gal 7.57 

Pash point 265° F. Soluble in methanol, 
ii_ si'ghtly soluble in water. Combustible. 

Hazard: May be toxic. See phenol, 
ses. Intermediate; antioxidant; stabilizer; germicide. 
2^-di-tert-butyIphenol [(CH 3 ) 3 QzQHjOH. 
t'roperties: Light straw crystalline solid; m.p. 37°C: 
n ■ (20°C); b.p. 253°C; flash point 245°F. 

combustible. Soluble in alcohol and benzene; insol- 
uble m water. 

Hazard; May be toxic. See phenol, 
no^i'n i'?.^™®diate; antioxidant; satisfies ASTM 
U'yJU-64T for use as antioxidant in aviation gasoline. 

^’^igdLsec^utyl-para-phenylenediamine 

pV„ 9^^'^^(^^5)NHC6H4NHCH(CH3)CH2CH3. 

operties; Amber to red liquid (normally super- 
cooled below 18°C). Sp. gr. 0.94 (15.5/15.5°C); f.p. 
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20° C; flash point 290° F (COC). Soluble in gasoline, 
absolute alcohol, and benzene; Insoluble in water or 
caustic solutions. Combustible. 

Hazard: Toxic by ingestion, inhalation, and skin ab- 
sorption. Strong irritant to tissue; causes skin burns. 
Uses: Oxidation inhibitor and stabilizer in gasoline 
(satisfles ASTM D910-64T as antioxidant in aviation 
gasoline); prevents decomposition of tetraethyl lead 
in gasoline. 

dibutyl phosphite (C)H90)2PHO. 

Properties: Water-white liquid; b.p. 95° C (1 mm); sp. 
gr. 0.9860 (25°C); refractive index 1.4228 (n 25/D), 
flash point 120°F; soluble in common organic sol- 
vents. Combustible. 

Hazard: Moderate fire risk. 

Uses: Solvent; antioxidant; intermediate. 

dibutyl phthalate (DBP) C6H4(COOCiH9)2. 

Properties: Colorless, odorless, stable, oily liquid. Sp. 
gr. 1.0484 (20/20° C); f.p. -35° C; viscosity 0.203 
poise (20° C); distillation range 227-235° C (37 mm); 
flash point (COC) 340°F; wt/gal 8.72 lb (68°F); 
refractive index 1.4915 (25°C); b.p. 340.0°C; vapor 
pressure 1.1 mm (150°C). Miscible with common 
organic solvents; insoluble in water. Combustible. 
Autoi^ition temp., about 750° F. 

Derivation: By treating n-butyl alcohol with phthalic 
anhydride followed by purification, which results in 
a product unusually free from odor and color. 
Grades: Technical; 99-100% dibutyl phthalate. 
Containers: Drums; tank cars and trucks. 

Hazard: Toxic. Tolerance, 5 mg per cubic meter of air. 
Uses: Plasticizer in nitrocellulose lacquers, elastomers, 
explosives, nail polish and solid rocket propellants; 
solvent for perfume oils; perfume fixative; textile 
lubricating agent; safety glass; insecticides; printing 
inks; resin solvent; paper coatings; adhesives. 

2,5-di-tert-butylquinone [C(CH3)3]2C6H202. Yellow 
powder; m.p. 149-15 1°C; insoluble in water; soluble 
in alcohol, acetone, ethyl acetate, and benzene. 
Hazard: Fire risk in contact with organic materials. 
Use: Oxidizing agent. 

dibutyl sebacate (DBS) C4H90CO(CH2)80COC4H9. 
Properties: Clear, colorless, odorless liquid. B.p. 
349°C (760 mm), 180°C (3 mm); f.p. -11°C; sp. gr. 
0.936 (20/20° C); wt/gal 7.81 lb (20° C); refractive 
index 1.4395 (25° C); flash point 350° F. Insoluble in 
water. Combustible. Low toxicity. 

Grade: Technical. 

Containers: Drums; tank cars. 

Uses: Plasticizer; rubber softener; dielectric liquid; 
cosmetics and perfumes; sealing food containers; 
flavoring. 

N,N-dibutylstearamide Ci 7 H 35 CON(C 4 H 9 ) 2 . 

Properties: Yellow liquid; sp. gr. 0.860 (20/20°C); boil- 
ing range 173-175°C (0.4 mm); flash point 420°F; 
fatty-acid odor. Combustible. Low toxicity. 

dl-tert-butyl sulfide (butyl sulfide) [(CH3)3C]2S. 
Properties: Liquid; f.p. 12.3° F; boiling range 297- 
303°F; sp. gr. 0.8316 (60/60° F); wt/gal 6.93 lb; re- 
fractive index 1.451 (20° C); flash point 125°F. Com- 
bustible. 

Hazard: Moderate fire risk. 

Uses: Intermediate; flavoring. 

dibutyl tartrate aH900CCH0HCH0HC00C.H9. 
Properties: Light tan liquid. M.p. 21 °C; b.p. approx. 
204°C (26 mm); refractive index 1.4463 (20°C); flash 


point 195° F (closed cup); combustible; low toxicity; 
autoignition temp. 544°F; wt/gal 9.07 lb (68°0. 
Miscible with the common organic solvents, oils, 
hydrocarbons. 

Uses: Solvent and plasticizer for cellulose esters and 
ethers, elastomers; lubricant; rubberized fabrics; lac- 
quers; dopes; transfer inks. 

dibutylthiourea CiH9NHCSNHCjH9. 

Properties: White to light tan powder; m.p. 59-69° C; 
slightly soluble in water; soluble in methanol, ether, 
acetone, benzene, ethyl acetate; insoluble in gaso- 
line; low toxicity. 

Uses: Corrosion inhibitor; for pickling cast iron or 
carbon steel; reducing corrosion of ferrous metals 
and aluminum alloys in brine; intermediate. 

dibutyltin bis(lauryl) mercaptide (C4H9)2Sn(SCi2H25)2. 
YeUow liquid; tin content 18.5%; soluble in toluene 
and heptane. 

Hazard: Toxic; tolerance, 0.1 mg per cubic meter of air. 
Uses: Antioxidant and metal cleaning (or protective) 
agent. 

dibutyltin diacetate (C«H9)2Sn(C2H302)2. 

Properties: Clear yellow liquid. B.p. 130°C (2 mm); 
f.p. below 12°C. Soluble in water and most organic 
solvents. Flash point 290° F. Combustible. 

Derivation: Reaction of acetic acid with dibutyltin 
oxide. 

Hazard: Toxic. Tolerance, 0.1 mg per cubic meter of 
air. 

Uses: Stabilizer for chlorinated organics; catalyst for 
condensation reactions. 

dibutyltin dichloride (C 4 H 9 ) 2 SnCl 2 . 

Properties: White crystalline solid; m.p. 43°C; b.p. 
135°C (10 mm); sp. gr. 1,36 (24/4°C); refractive 
index 1.4991 (51 °C). Insoluble in cold water; hydro- 
lyzed by hot water. Soluble in many organic sol- 
vents. Flash point 335°F; combustible. 

Derivation; Reacton of butylmagnesium chloride with 
tin tetrachloride. 

Hazard: Toxic. Tolerance, 0.1 mg per cubic meter of 
air. 

Use: Organotin intermediate. 

dibutyltin di- 2 -ethylhexoate (CiH9)2Sn(02CC7Hi5)2. 

Properties; Waxy white solid. M.p. 52-54° C. Insolu- 
ble in water; soluble in most organic solvents. 

Derivation: Reaction of dibutyltin oxide with 2-ethyl- 
hexoic acid. 

Hazard: Toxic. Tolerance, 0.1 mg per cubic meter of 
air. 

Uses: Catalyst for silicone curing; polyether foams. 

dibutyltin dilaurate (CiH 9 ) 2 Sn(OCOCioH 2 oCH 3 ) 2 . 

Properties: Clear, pale yellow liquid. Sp. gr. 1.066 
(20/20°C); fp. 8.0°C; Ib/gal 8.84 (20°C); flash 
point 440° F; soluble in acetone and benzene; insoluble 
in water. Combustible. 

Hazard: Toxic. Tolerance, 0.1 mg per cubic meter of 
air. 

Uses: Stabilizer for vinyl resins, lacquers, elastomers; 
catalyst for urethane. 

dibutyltin maleate [(QH9)2Sn(OOCCH)2]x. 

Properties: White amorphous powder; m.p. 110°C. 
Insoluble in water; soluble in benzene and organic 
esters. Flash point 400° F; combustible. 

Derivation; Reaction of maleic acid with di-butyltin 
oxide. 
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Hazard: Toxic. Tolerance, O.I mg per cubic meter of 
air. . 

Uses: Stabilizer for polyvinyl cblonde resms; conden- 
sation catalyst. 

dibutyltin oxide [(GH9)2SnO-]i. 

Properties; White powder; m.p. (decomposes). Insol- 
uble in water. Combustible. 

Derivation; Hydrolysis of dibutyltin dichloride with 
caustic. 

Hazard: Toxic. Tolerance, 0.1 mg per cubic meter of 
air. 

Uses; Condensation catalysts; intermediate for other 
organotins. 

dibutyltin sulfide [(C4H9)2SnS]3. 

Properties: Colorless oily liquid. Combustible. 
Derivation; Reaction of dibutyltin oxide with hydro- 
gen sulfide. 

Hazard: Toxic. Tolerance, 0.1 mg per cubic meter of 
air. 

Uses: Vinyl stabilizer; antioxidant; lubricating additive. 

2,6-di-tert-butyt-para-folyl N-methylcarbamate 
[(CHjljCliCHjCeHaOOCNHCHj. White solid; m.p. 
200° C; insoluble in water; soluble in alcohol. 

Use: Herbicide. 

1,1-dibutylurea (N,N-dibutylurea) NH2CON(GH9)2. 
Liquid. M.p. 22-25°C; boiling range 118-119°C 
(2-3 mm); soluble in alcohol and ether. Flash point 
279° F. Combustible. 

Use; Thermoplastic resins, by copolymerization with 
simple urea with formaldehyde catalyst. 

dibutyl xanthogen disulflde. See “C-P-B.” 

Die. Abbreviation for beta-diisopropylaminoethyl 
chloride hydrochloride (q.v.). 

dicalcium magnesium aconitate (calcium magnesium 
aconitate) [C3H3(COO)3]2Ca2Mg. 

Properties: White crystalline powder or lumps. 
Derivation; Precipitation from molasses with lime. 
Uses; Conversion to aconitic acid, tributyl aconitate 
and similar ester plasticizers. 

dicalcium orthophosphate. See calcium phosphate, di- 
basic. 


dicalcium orthophosphite. See calcium phosphite. 

dicalcium phosphate dihydrate. See calcium phos- 
phate, dibasic. 


dicalcium silicate 2CaO' Si02. One of the components 
of cement. See cement, Portland. Also obtained as a 
by-product in electric furnace operation; used to 
neutralize acid soils. Noncombustible. 

Dicalite. Trademark for a group of products 
made from either diatomite or perlite; used in filters 
and filteraids. See also diatomaceous earth. 

dicamba. Generic name for 3-6-dichloro-ortho-anisic 
acid (2-methoxy-3,6-dichlorobenzoic acid) 
HOOC(a)QH2Cl(OCH3). ^ 

Properties; Crystals; m.p. 1 14-11 6° C. Slightly soluble 
in water, moderately soluble in xylene; very soluble 
in alcohol. ^ 

Uses; Herbicide; pest control. 


dicapryl adipate C8H„OOC(CH2).COOQH„. See also 
also capryl compounds. 

I’-P- (4 mm: 

213-216.5 C. Flash point 352°F; combustible. Lov 
toxicity. 

Use; Plasticizer for vinyl resins and cellulose esters. 


dicapryl phthalafe (DCP; di-(2-octyl) phthalate) 
(QHnOOC)2C6H4. See also capryl compounds. 

Properties; Colorless, viscous liquid; b.p. (4.5 mm) 
227-234° C; f.p. -60° C; refractive index (20° C) 
1.480; sp. gr. (25° C) 0.965; flash point 395° F. Insol- 
uble in water; compatible with vinyl chloride resins 
and some cellulosic resins. Combustible. Low toxicity. 

Containers; Drums; tank cars. 

Use; Monomeric plasticizer for vinyl and cellulosic 
resins. 

dicapryl sebacate CsHi700C(CH2)8C00CsHi7. See 
also capryl compounds. 

Properties: Light straw-colored liquid; b.p. (4 mm) 
23I.5-239°C; nonvolatile; gives excellent low-tem- 
perature flexibility. Flash point 445° F. Combustible. 
Low toxicity. 

Containers; Drums; tank cars. 

Use; Plasticizer for vinyl resins and acrylonitrile rub- 
ber. 

dicapthon. Generic name for 0-{2-chloro-4-nitrophe- 
ny!) 0,0-dimethyl phosphorothioate 
(CH30)2P(;S)0C6H3(C1)N02. 

Properties; White solid; m.p. 5I-52°C. Insoluble in 
water; soluble in acetone, cyclohexanone, ethyl ace- 
tate, toluene, and xylene. Cholinesterase inhibitor. 

Hazard; Highly toxic. See parathion. Use may be re- 
stricted. 

Use; Insecticide. 

Shipping regulations; (Rail, Air) Organic phosphate, 
dry, n.o.s.. Poison label. Not accepted on passenger 
planes. 

dicarboxylic acid. A carboxylic acid (q.v.) containing 
two — COOH groups, e.g., adipic, oxalic, phthalic, 
sebacic and maleic acids. 


dicefyl. See dotriacontane. 

dicetyl ether (dihexadecyl ether) 

Properties; Crystals; f.p. 54° C; b.p., decomposes at 
300°C; sp. gr. 0.81 17 (54/4°C). 

Uses; Electrical insulators; water repellents; lubri- 
cants in plastic molding and processing; antistatic 
substances; chemical intermediates. 

dicetyl sulfide (dihexadecyl thioether; dihexadecyl 
sulfide) (Ci 6H33)2S. 

Properties; Solid; m.p. 57-58° C; b.p. decomposes; sp. 
gr. 0.8253 (60/4° C). 

Uses: Organic synthesis (formation of sulfonium 
compounds). 

dichlobenil. Generic name for 2,6-dichlorobenzonitrile 
C1(C1)C6H3CN. . , ., 

Properties; White solid; m.p. 144° C. Almost insoluble 
in water; soluble in organic solvents. 

Hazard; Toxic by ingestion and inhalation. 

Use; Herbicide. 

dichlone. Generic name for 2,3-dichloro-l ,4-naphtho- 
quinone, C10H4CI2O2. , ,, 

Properties: Yellow needles; m.p. 193 C; soluble 
xylene and ortho-dichlorobenzene; slightly soluble 1 
ethyl alcohol, glacial acetic acid and carbon tetr 
chloride; almost insoluble in water. . , 

Hazard: Toxic by ingestion and inhalation; irntati g 
to skin and eyes. , , 

Uses; Seed disinfectant; fungicide for foilage ano 
tiles; insecticide; organic catalyst. 

Shipping regulations: (Rail, Air) Not listed. 


hlor-. See dichloro-. 

hloramine-T (para-toluenesulfondichloramide) 

:H3C6H4S02NC12. See also chloramme-T 
roperties; Pale yellow crystals, containing 
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than 28% nor more than 30% active chlorine; chlorine 
odor; stable when pure; decomposed slowly by air, 
rapidly by impurities, petrolatums, kerosine, olive 
oil, and alcohol. Soluble in glacial acetic acid, chlo- 
rinated paraffin hydrocarbons, eucalyptol, benzene, 
chloroform and carbon tetrachloride; almost insol- 
uble in water. M.p. 80° C. Low toxicity. 

Derivation: Reaction between toluene-para-sulfon- 
amide and calcium hypochlorite solution is acidified 
with acetic acid and extracted with chloroform. The 
chloroform solution is dried chemically, filtered and 
evaporated. 

Use: Medicine (external). 

“Dichloran.”'’3‘> Trademark for a high-alkyl dimethyl 
dichlorobenzyl ammonium chloride. Used as an 
antiseptic. 

dichlorethylene. Legal label name for dichloroethylene 
(q.v.). 

dichlorisone acetate 

Properties: A chlorinated steroid. Available as liquid 
and cream. 

Containers: Aerosol containers; bottles. 

Use: Topical therapy in medicine. 

dichloroacetaldehyde CHCbCHO. 

Properties: Colorless liquid with a penetrating pun- 
gent odor; sp. gr. (25°C) 1.436; wt. per gal 12.1 lb. 
Containers: 55-gal drums; tank cars. Flash point 140° F 
(closed cup). Combustible. 

Hazard: Moderate fire hazard. Toxic by ingestion 
and inhalation; strong skin irritant. 

Use: Manufacture of insecticides. 

dichloroacetic acid CHC 2 COOH. 

Properties: Colorless liquid; sp. gr. 1.5724 (13°C); 
f.p. -4°C; b.p. 193-194°C. Soluble in water, alco- 
hol, and ether. Crystalline form, m.p. +9.3°C. 
Derivation: Chlorination of acetic acid in presence of 
iodine. 

Hazard: Toxic by ingestion and inhalation. Strong 
irritant to eyes and skin. 

Uses: Intermediate; pharmaceuticals. 

Shipping reuglations: (Rail) Corrosive liquid, n.o.s.. 
White label. (Air) Corrosive label. 

sym-dichloroacetic anhydride. See chloroacetic anhy- 
dride. 

2,S-dichIoroacetoacetaniIide 
CH 3 COCH 2 CONHC 6 H 3 CI 2 . White, crystalline solid. 
M.p. 96° C. 

alpha,alpha-dichloroacetophenone QH 5 COCHCI 2 . 
Crystals; sp. gr. 1.34 (15°C); b.p. 247°C (dec); m.p. 
20-21.5°C. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant to eyes and skin. 

dichloroacetyl chloride CI 2 CHCOCI. 

Properties: Fuming liquid; acrid odor; sp. gr. 1.5315 
(16/4°C); b.p. I07-108°C; refractive index 1.4638 
(16°C). Soluble in ether; decomposes in water and 
alcohol. 

Hazard: Toxic; strong irritant to skin and eyes. 

Use: Intermediate. 

Shipping regulations: (Rail) Corrosive liquid, n.o.s.. 
White label. (Air) Corrosive label. 

2,3-dichloroallyl diisopropylthiolcarbamate (di-allate) 
[(CH3)2CH]2NC0SCH2C(C1):CHCI. 

Properties; Brown liquid; b.p. 159°C (9 mm). Almost 


insoluble in water; soluble in acetone, benzene, chlo- 
roform, kerosine, and xylene. 

Hazard: Toxic. Use may be restricted. Absorbed by 
skin. 

Use: Herbicide. 

dichloroaniline, liquid. Shipping regulations: (Air) 
Poison label. 

2,5-dichIoroaniline C 6 H 3 NH 2 CI 2 . 

Properties: Light brown or amber-colored crystalline 
mass. Slightly soluble in water; soluble in alcohol, 
benzene, and dilute hydrochloric acid. M.p. 47- 
50°C; b.p. 251-252°C. Combustible. 

Derivation: Nitration of para-dichlorobenzene with 
subsequent reduction. 

Containers: Up to tank cars. 

Hazard: Toxic. See aniline. 

Use; Dye intermediate. 

3,4-dichIoroaniIine C 6 H 3 NH 2 CI 2 . 

Properties: Crystals; m.p. 68-72°C; b.p. 272°C. 
Slightly soluble in water; soluble in most organic sol- 
vents. Flash point 331°F. Combustible. 

Derivation: Nitration of ortho-dichlorobenzene, with 
subsequent reduction. 

Containers: Up to tank cars. 

Hazard: Toxic. See aniline. 

Uses: Intermediate for manufacture of dyes and 
pesticides. 

dichlorobenzaldehyde QHsCHOCh. (2,4-, 2,5-, and 

3,4-isomers). 

Properties: White crystalline solid; b.p. 233° C; m.p. 
65-67°C. (2,4-); 35°C (3,4-). 2,4-isomer soluble in 
methanol, ethanol, ether, and acetone; insoluble in 
water. 2,5-isomer soluble in ethanol and ether. 3,4- 
isomer soluble in ethanol, ether, and acetone, slightly 
soluble in methanol and amyl ether; insoluble in water. 
Containers: Fiber drums. 

Use: Intermediate in the manufacture of pharmaceu- 
ticals, dyes, and other organic chemicals. 

meta-dichlorobenzene (1,3-dichlorobenzene) C^HiCb. 
Properties; Colorless liquid. Sp. gr. 1.288 (20/4° C); 
b.p. 172°C; f.p. -24°C; refractive index (20.9°C) 
1.547. Soluble in alcohol and ether; insoluble in 
water. Combustible. 

Derivation: Chlorination of monochlorobenzene. 

Uses; Fumigant and insecticide. 

ortho-dichlorobenzene (1,2-dichlorobenzene) C 6 H 4 CI 2 . 
Properties: Colorless liquid. Pleasant odor; a mixture 
of isomers containing at least 85% ortho- and vary- 
ing percentages of para- and meta-. Flash point 
I50°F; combustible. Miscible with most organic 
solvents; insoluble in water. Autoignition temp. 
1198°F. Sp. gr. 1.284; wt. per gal 10.7 lb; b.p. 172- 
I79°C; frz. pt. below -20°C. 

Derivation: Chlorination of monochlorobenzene. 
Method of purification: Rectification. 

Grades: Purified; technical. 

Containers: Drums; tank cars; tank trucks. 

Hazard; Irritant; moderately toxic by inhalation and 
ingestion. Tolerance, 50 ppm in air. Safety data sheet 
available from Manufacturing Chemists Assn., Wash- 
ington, D.C. 

Uses: Mfg. of 3,4-dichloroaniline; solvent for a wide 
range of organic materials and for oxides of nonfer- 
rous metals; solvent carrier in production of toluene 
diisocyanate; dye mfg; fumigant and insecticide; de- 
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odw c"o®ntrot' industrial 

(1.4-dichlorobenzene; PDB) 

Properties; White crystals; volatile (sublimes readilvV 
penetrating odor. Sp. gr. 1.458; b.p. !?“ m D 

hS’ 150°F. (closed cup). Soluble’in al 

oit-'SSS™"'” '"»"“blor.b=.„„.. 

.nS*5pp?i”S Tolar- 

"gca^dlrS.rS,';:;' iniSs 

71 ^C. crystals; white color; m.p. 68- 

Use; A source of positive chlorine. 

HazIT Sel^ i"ui^'5°' 

I58-I620C. Soluble in®5Shol"°eTh ’’ '"'P- 

:";:;p^r"“ti-i"“^ 


> '^“icr orgai 

202-204°C,^JlubIe in P°'^der; m.p. 

tone; slightly soluble in diacetonp-^° ’ ®/^ui'’’ 

Uses- Inf and toluene 

Uses. Intermediate for pharmaceuticals, dyes etc 

'"’’’"tobenzonitrile. See dichlobenil 

m/Tsi/P- (-max 2^T4: range 276- 

Soluble in alcohS’ '-585-1.590 

Use;1mermedTa?f *^°™b“stU,le. 

ate for pharmaceuticals, dyes etc 

CLQH3COCI. ’ 

f-P- ;5-16°C; sp. ^ TsS ^°il‘"8range 250-260°C; 
« alcohol, ether.^and acftoni Soluble 

a,, ..ha',''S ™c"?brL2 

sp- gr. 1-415-1.420 (25 n 5 oc\''"|”"f 245-252“C; 
{|3^^"^"«':'*Proba"b°y C°™buSf'’ 

oeuticals, “ntf dyLt^nseSi!" Pharma- 

I,Ud^cWoro-2,2-bis (para-chlorophenyl) ethane. See 


Properties; Crystals; m.p. 56-57°r - 

tone, kerosine, diesel fuel ' ^ ® 

Hazard: Moderately toxic; absorbed by skin 

^’c?CH!(CH“^c4cf*'^‘*"’®‘*’^^^"^ dichloride; DCB) 

point 104°FITOn^rp9’ ^°'''?gP°">‘ I55°C; Oash 
InsoluMe in Se^-sSle fn 
solvents. Combustible ^ common organic 

76"oOWb*tan'k’cars^^'^ containers; 45-, 500-lb drums; 
Hazart: Moderate fire risk. 

Use: Organic synthesis, including adiponitrile. 

^no^c'^lnsn fhi Straw-colored liquid; b.p. 125- 

“o.rss'""' 

Hazard: Flammable, moderate fire risk. 
M-dichIorobufene-2 ClH.CCH-CHrH ri 

wh?rbMze^e°'al'“h 1 "'“'^’ ^'*‘'”01 'odor. Miscible 
cible with ’ t^frbon tetrachloride. Immis- 

I58°C 6n°r^on^ glycol, glycerine, and water. B.p. 
(25/4=0 rS-rl ?- r"-P- 3.5»C; sp. gr. 1.1858 

bustibl^^’ ’"‘'ex (n 25/D) L4863. Com- 

^somer 95-98% trans-isomer, 2-5% cis- 

Containerl: Up to°"fnTcars'^ ‘ransisomer. 

te"r“ Mo?em?e E'hfzarV"’” 

Use: Intermediate. 

Exists only at low temperatures 
PosesSrn.-^P- P-P- -20°C; decom- 

Sh.„e 

hSIv^cLTio”^ 

eene nn reaction with carbon; forms phos- 

gene on reaction with oxygen 
Use: Research. ® 

^’[QH^COaJhFe* (ferrocenoyl dichloride) 

SsefS™^^ ™-P- 93-95°C. 
sXbleTn "’'P’ '^^-IdO^C; in- 

UsXp 'y'°‘'erately toxic. See aniline. 

Uses. Fohage fungicide. 

chlorovinyldichloro- 
^’^mpthv!“™l^’ff'^l®""’""‘''PbenyImefhane. See 4,4'- 

methylenebis(2-chloroaniline). 

^’nrfJ’r!Sr-?:?;®’,^'eyanobenzoquinone (DDQ) 

O CC(Cl):C(Cl)COC(CN):C (CN). 

^I5°c'^* Bright yellow-orange solid; m.p. 213- 

Use. Highly selective oxidizing agent for organic 
compounds. 
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2^'-dichlorodiethyl ether. See dichloroethyl ether. 

dichlorodiethyl formal. See dichloroethyl formal. 

dichlorodiethyl sulfide (mustard gas; dichloroethyl 
sulfide) S(CH 2 CH 2 C 1 ) 2 . 

Hazard; Highly toxic. Vesicant war gas; causes con- 
junctivitis and blindness! Can be decontaminated by 
chloroamines or bleaching powder. Vapor is ex- 
tremely poisonous and can be absorbed through skin. 
Derivation; Bubbling ethylene through sulfur chlo- 
ride; also from thiodiglycol and hydrogen chloride. 
Grades; Pure; technical (containing excess sulfur as a 
polysulfide). 

Uses; Organic synthesis; poison gas; medicine. 
Shipping regulations; (Rail) Poison gas label. Not 
accepted by express. Legal label name mustard gas. 
(Air) Not acceptable. 

dichlorodiethyl sulfone (C 1 CH 2 CH 2 ) 2 S 02 . 

Properties; Colorless crystals. B.p. 179-181 °C (14-15 
mm); m.p. 52° C. Soluble in alcohol, chloroform, 
and ether; slightly soluble in water. 

Hazard; Toxic; strong irritant to eyes and skin. 

2.2- dichloro-l,l-difluoroethyl methyl ether (methoxyflu- 
rane) HCCI 2 CF 2 OCH 3 . 

Properties; Clear, colorless liquid; fruity odor; b.p. 
104.65°C; f.p. -35°C; sp. gr. 1.4223 (25°C); com- 
pletely stable in the presence of alkali, air, light, or 
moisture. Slightly soluble in water. Combustible. 
Grade; N.D. 

Use; Anesthetic. 

dichlorodifluoromethane (difluorodichloromethane; 
fluorocarbon-12). CCI 2 F 2 . 

Properties; Colorless, odorless, noncorrosive gas. B.p. 
-29.8°C; f.p. -158°C; sp. gr. 1.486 (-30); criti- 
cal pressure 43.2 atm. Soluble in water; soluble in 
most organic solvents. Nonflammable. 

Derivation; (a) Reaction of carbon tetrachloride and 
anhydrous hydrogen fluoride, in the presence of an 
antimony halide catalyst; (b) high temperature chlo- 
rination of vinylidene fluoride (vinylidene fluorides 
made by addition of hydrogen fluoride to acetylene). 
Grade; 99.9% min. purity. 

Containers; Cylinders. 

Hazard; Narcotic in high concentrations. Tolerance, 
1000 ppm in air. 

Uses; Refrigerant and air conditioner; aerosol pro- 
pellant (?); plastics; blowing agent; low-temperature 
solvent; leak-detecting agent; freezing of foods by 
direct contact; chilling cocktail glasses. 

Shipping regulations; (Rail) Green label. (Air) Non- 
flammable Gas label. 

See also chlorofluorocarbon. 

1.3- dichloro-5,5-dimefhylhydantoin (DDH) 
C1 NC0NC10C (CH3)2. 

Properties; White powder with mild chlorine odor. 
M.p. approximately 130°C; sublimes about 100°C 
without decomposition. Contains approximately 36% 
active chlorine. Slightly soluble in water with gradual 
liberation of hypochlorous acid; soluble in benzene, 
chloroform, ethylene dichloride, alcohol. Com- 
bustible, with evolution of chlorine at 210°C. 
Derivation; Chlorination of dimethylhydantoin. 
Grades; Technical. 

Hazard; Highly toxic by inhalation. Tolerance, 0.2 
mg per cubic meter of air. Skin irritant. 

Uses; Household laundry bleach; water treatment; 
mild chlorinating agent. 


dichlorodimethylsilane. See dimethyldichlorosilane. 

dlchlorodiphenyldichloroethane. See TDE. 

dichlorodiphenyldichloroethylene. See DDE. 

dichlorodiphenyltrichloroethane. See DDT. 

1.1- dichloroethane. See ethylidene chloride. 

1.2- dichloroethane. See ethylene dichloride. 

dichloroether. See dichloroethyl ether. 

dichloroethoxymethane. See dichloroethylformal. 

1.2- dichloroethyl acetate CH 3 COOCHCICH 2 CI. 

Properties; Water-white liquid. Sp. gr. 1.296 (20° C); 

boiling range; 58-65°C (13 mm); fp. < — 32°C; re- 
fractive index 1.444 (20°C); b.p., dec. Flash point 
307° F. Combustible. Low toxicity. Miscible with al- 
cohol and ethyl ether. Immiscible with water. 

Use; Organic synthesis. 

para-di(2-chloroethyl)aininophenylalamine. See mel- 
phalan. 

dichloroethylarsine. See ethyldichloroarsine. 

dichloroethyl carbonate (C1H2CCH20)2C0. 

Properties; Colorless liquid. Slowly hydrolyzed by 
alkalies. Volatile in steam. Sp. gr. 1.3506 (20° C); 
b.p. 240° C (partial decomposition). Insoluble in 
water. 

Derivation; By heating ethylene chlorohydrin and tri- 
chloromethylchloroformate together (under reflux). 

sym-dichloroethylene (1,2-dichloroethylene; acetylene 
dichloride). C1HC;CHC1. Exists as cis and trans iso- 
mers. 

Properties; Colorless, low-boiling liquid. Pleasant 
odor. It decomposes slowly on exposure to air, light 
and moisture. Soluble in most organic solvents; 
slightly soluble in water. Trans-isomer; sp. gr. 1.257; 
b.p. 47-49°C. Cis-isomen sp. gr. 1.282; b.p. 58- 
60° C. Flash point 39° F; f.p. -80° C. 

Derivation; Two stereoisomeric compounds made by 
the partial chlorination of acetylene. 

Grades; Technical; as cis, trans, and mixture of both. 

Containers; 300-, 550-lb drums. 

Hazard; Toxic by ingestion, inhalation and skin con- 
tact; irritant and narcotic in high concentrations. 
Tolerance, 200 ppm in air. Flammable, dangerous fire 
hazard. 

Uses; General solvent for organic materials; dye ex- 
traction; perfumes; lacquers; thermoplastics; organic 
synthesis; medicine. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 

dichloroethyl ether (dichloroether; dichloroethyl oxide; 
2,2'-dichlorodiethyl ether, bis(2-chloroethyl) ether; 
sym-dichloroethyl ether) CICH 2 CH 2 OCH 2 CH 2 CI. 

Properties; Colorless liquid. Odor like that of ethylene 
dichloride. B.p. 178.5°C; sp. gr. 1.2220 (20/20°C); 
wt/gal 10.2 lb (20°C); refractive index 1.457 (20°C); 
flash point (closed cup) 131°F; f.p. -5L8°C. Auto- 
ignition temp. 696° F. Miscible with most organic 
solvents; insoluble in water. Combustible. 

Derivation; Chlorination of ethyl ether. 

Grades; Technical. 

Containers; Glass bottles; iron drums; tank cars. 

Hazard; Toxic by inhalation and ingestion; absorbed 
by skin; strong irritant. Tolerance, 5 ppm in air. 
Moderate fire hazard. 

Uses; General solvent; selective solvent for produc- 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



SYM-DICHLOROETHYL ETHER 


280 


tion of high-grade lubricating oils; textile scouring 
compounds; wetting and pene- 
nk w® compounds; organic synthesis; paints;*^ var- 
nishes, lacquers; finish removers; spotting and dry 
cleaning; soil fumigant. ^ 

sym-dichloroetliyl ether. See dichloroethyl ether 

liquid; b.p. 218.1'>C; fp 
h I- (20/20“ C); wt/gal 10 3 fb 

in v.,5 ’ 230° F. Slightly soluble 

Hazrrd-^‘^W°"]f mineral acids. ComLstible 
iSt. " “gcstion; strong 

Uses; Solvent; intermediate for polysulfide rubber 
dichloroethyl oxide. See dichloroethyl ether 
dichloroethyl sulfide. See dichlorodiethyl sulfide 

Sa"' (luoro- 

l™;r .nd hydroeen 

Grade: Technical. 

HazarH^^w' cylinders; tanks. 

1000 ppmln air'" ‘^‘’"centrations. Tolerance, 

See also chlorofluorocarbon, 
dichloroformoxime CCI 2 NOH 
able!%®netratilig'odor'’HiXf ^'^^gree- 

decomposes at^normal temn P''®®s“‘'e. Slowly 

pending on tempSfe ^te de- 

(28 mm); m p Kor B-P- 53-54°C 

ether, and benzene ° in water, alcohol, 

HONC on fulminic acid. 

Use: A military Sn ° ® eyes. 

ch?orSS-hL®S£‘Vhf 

•s a mixture of two isomer P^oducl 

game solvents, vegetable '..^‘^cible with most or- 
water. Sp. gr. 1.3®' fn in 

^ibirvVpor'prisS P°in‘165°F/co°mb;t' 

moderate fire risk^ mhalation and ingestion- 

'Si.PS', SSL”!;™""”' ” ”'wi« 
bidd„S*.pS S',“S 

tnone) cid (dichloro-s-triazine-2,4,6- 


oo^oconHconh. 

P°'vder, gSfe', 


Containers; 200-lb fiber drums 

sym^Rhloroisopropyl alcohol. See alpha-dichlorohy 

dichloroisopropyl ether [ClCHzCfCHjlHTO 
b.p'’"?8T4o^C °f76o' '•H35 '(20/20°C); 

f20°rv tincK '’npor pressure 0.10 mm 

e?ficSm of ?v'"‘ ^t/ gal 9.3 lb (20°C); co 

0.0230 poise f20°O*'M- (20°C); viscosity 

ganic solventir- 9- Miscible with most oils and or- 
Containei f ’ ’”"’”'‘=1’’^^ '^*‘h water. Combustible. 
Hazlrd ^"d 55-gal drums. 

Iicec c ^Uong irritant to tissue. 

paint anH^"v waxes, greases; extractant; 

deaning solufions 

Shipping regulations; (Air) Corrosive label. 
‘‘'ride''(q'!’v0*’‘‘""' methylene chlo- 

3',4'-dichIoro-2-methylacrylaniIide. See dicryl. 

ClCOOCHCh. 

and alkafies"'<;°['^kf ^.'‘^“'d. Decomposed by water 
Sp. gr I 5 fi’ nso'^/^lf IP nicohol, benzene, and ether. 
5.7 (air = 1)^ ^ ^ ’ (i0”iJI°C; vapor density 

By chlorinating methyl formate; (b) by 
the m?xt‘ .r! "l®‘\>;'chloroformate. In both methods 

by fractionation.'"^ s^P^rded 

Hazard: Toxic; strong irritant to eyes and skin. 

sym^lichloromethyl ether 0 (CH 2 C 1 ) 2 . 

'Decnmnoc£r'k'^*l**’ ''°i®*ile liquid; suffocating odor, 
benzene^ ptk water; soluble in acetone, 

uble in t sicohol, and methyl alcohol; insol- 
uble m water. Sp. gr. 1.315 (20°C); b.p. 105°C. 

^b)''int!»°" Action of chlorine on methyl ether; 
hvde hydrochloric acid and formalde- 

Srth’vl^ " subsequent dehydration of the chloro- 
methyl alcohol formed. 

brM« ^Uong irritant to eyes and mucous raem- 

j dichIoro-2-methyl-8-quinolinol. See chlorquinaldol. 

Colorless liquid; b.p. 

?n^S/I^f,.3f83.'c'o'.^buS^f^^= 

Hazard: Corrosive to tissue, 
use: Intermediate. 

^uthorhies^^^^*^*°^^ Not listed. Consult 

(CICH20)2S02. 

L P^, Colorless, odorless liquid; soluble in alco- 
9&7ornf’ ^"d ether. Sp. gr. 1.60 (20°C); b.p. 
DprTif^ Combustible. 

frnnip/5?'i'- u? bubbling sulfur trioxide through 
sM?fnn- d'.chloromethyl ether; (b) by heating chloro- 
_ sulfonic acid with formaldehyde. 

dichloronaphthalene. See chlorinated naphthalenes. 
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2^-dichIoro-l,4-naphfIioquinone. See dichlone. 

l^-dichloro-4-nitrobenzene CI2C6H3NO2. Solid; m.p. 
43°C; b.p. 255-256°C; sp. gr. 1.4266 (100/4°C). In- 
soluble in water; soluble in hot alcohol, ether. 
Hazard: Probably toxic. Fire risk by spontaneous 
reaction. 

Use: Intermediate. 

2,5-dichloronitrobenzene CUQHsNOa. 

Properties: Pale yellow crystals; sp. gr. 1.669 (22°C); 
m.p. 55° C; b.p. 266° C. Insoluble in water; soluble 
in chloroform and hot alcohol. 

Hazard: Probably toxic; fire risk by spontaneous reac- 
tion. 

Use: Intermediate. 

1,1-dichloro-l-nitroethane HsCCCCOaNtJz. 

Properties: B.p. 124°C; sp. gr. 1.4153 (20/20°C); flash 
point I68°F (open cup); combustible. 

Hazard: Toxic, strong irritant. Tolerance, 10 ppm in 
air. 

Uses: Grain fumigant; solvent. 

dichloropentane C^HioClj. A mixture of the dichloro- 
derivatives of both normal and isopentane. About 
40% are amylene dichlorides having two chlorine 
atoms attached to adjacent carbon atoms. 

Properties: Light-yellow liquid; sp. gr. 1.06-1.08 
(20° C); acidity as HCl not over 0.025%; distillation 
95% between 130-200°C; flash point 97-105°F; 
combustible; wt/gal 8.94 lb. Water solubility negli- 
gible; water azeotrope at 80-97° C, 66% C6H10CI2 
(approx.). 

Containers: Cans; drums; tank cars. 

Hazard: Moderate fire risk. Moderately toxic by 
inhalation. 

Uses: Solvent for oils, greases, rubber, resins and 
bituminous materials; removal of tar; reclaiming 
rubber; paint and varnish removers; degreasing of 
metals; insecticide; soil fumigant; removal of wax 
deposits on oil-well equipment. 

dichlorophenarsine hydrochloride (3-amino-4-hydroxy- 
phenyldichloroarsine hydrochloride) 
C6H,(AsCl2)(OH)NH2 • HCl. 

Properties: White, odorless powder; m.p. 200° C; sol- 
uble in water, solutions of alkali hydroxides and 
carbonates, and in dilute mineral acids. 

Hazard: Toxic by ingestion. 

Use: Medicine (syphilis treatment). 

Shipping regulations: (Rail, Air) Arsenical com- 
pounds, Poison label. 

dichlorophene (2,2'-dihydroxy-5,5'-dichlorodiphenyl- 
methane; DDDM) (C6H3C10H)2CH2. 

Properties: Light tan, free-flowing powder; weakly 
phenolic odor; m.p. 177°C; vapor pressure 10 mm 
(100° C) and about 10‘‘“ mm (25° C) (extrapolated 
value). Soluble in acetone and alcohols; slightly 
soluble in benzene, toluene, carbon tetrachloride; 
insoluble in water. 

Derivation: Condensation of para-chlorophenol with 
formaldehyde in the presence of sulfuric acid. 

Grades: Pure and technical. 

Hazard: Moderately toxic. 

Uses: Fungicide and bactericide; textile preservative; 
some dermatological and cosmetic applications; vet- 
erinary medicine. 

2,4-dichlorophenol CbaHjOH. 

Properties: White, low melting solid; b.p. 210°C; 
m.p. 45° C; flash point 237° F; combustible. Soluble 


in alcohol and carbon tetrachloride; slightly soluble 
in water. 

Derivation: By chlorination of phenol. 

Hazard: Strong irritant to tissue; toxic by ingestion. 

Use: Organic synthesis. 

2.4- dichIorophenoxyacetic acid. See 2,4-D. 

2.4- dichIorophenoxybutyric acid (2,4-DB) 
Cl2C6H30(CH2)3COOH. M.p. 118-120°C. Used as 
an herbicide. 

Hazard: May be toxic. 

dK4-chlorophenoxy)methane(ClC6H40)2CH2. 

Properties: Solid; m.p. 65°C; insoluble in water and 
oils; soluble in ether and acetone. 

Hazard: May be toxic. 

Use: Acaricide. 

2- (2,4-dichlorophenoxy)propionic acid (dichloroprop) 

Cl 2 C 6 H 30 CH(CH 3 )C 00 H. 

Properties: Solid; m.p. 1 17-11 8° C. Soluble in ace- 
tone, alcohol, and ether; insoluble in water. 

Hazard: Moderately toxic. 

Use: Herbicide. 

2.4- dichlorophenylbenzenesulfonate 

CI2C6H3OSO2C6H5. 

Properties: Waxy solid; vapor pressure 2.7 X 10 ^ mm 
at 30°C. Insoluble in water; soluble in most organic 
solvents. Low toxicity. 

Use: Acaricide; insecticide. 

0-(2,4-dichlorophenyl)-0,0,diethyl phosphorothioate 

Cl2QH30P(S)(0C2H5)2. 

Properties (pure compound): Liquid; b.p. 120-123°C 
(0.2 mm); slightly soluble in water; miscible with 
most organic solvents. 

Hazard: Highly toxic; absorbed by skin. Cholinesterase 
inhibitor. Use may be restricted. 

Use: Nematocide; insecticide. 

Shipping regulations: Organic phosphorus compound, 
liquid, n.o.s., (Rail, Air) Poison label. Not accepted on 
passenger planes. 

3- (3,4-dichlorophenyl-l,l-dimethylurea. See diuron. 

di(para-chIorophenyl)ethanol (1,1 -bis(para-chlorophe- 
nyl)ethanol; di(para-chlorophenyl)methyl carbinol; 
DMC; DCPC) CH3C(QH4C1)20H. 

Properties: Colorless crystals; m.p. 70° C; insoluble in 
water; soluble in common organic solvents. 

Derivation: Reaction of 4,4'-dichlorobenzophenone 
with methyl magnesium bromide, followed by treat- 
ment with water. 

Hazard: Moderately toxic. 

Use: Insecticide. 

3.4- dichlorophenyl isocyanate CI2C6H3NCO. White to 
yellow crystalline solid. 

Hazard: Strong irritant to tissue, especially eyes and 
mucous membranes. 

Uses: Chemical intermediate; organic synthesis. 

3-(3,4-dichIorophenyl)-l-methoxy-l-methylurea. See 
linuron. 

di(para-chlorophenyl)methyl carbinol. See di(para- 
chlorophenyl)ethanol. 

0-(2,4-dichlorophenyl) O-methyl isopropylphosphor- 
amidothioate (DMPA) 
Cl2C6H30P(S)(OCH3)NHCH(CH3)2. 

Properties: Sohd; m.p. 51.4°C. Vapor pressure 2 mm 
at 150°C. Slightly soluble in water (5 ppm); freely 
soluble in acetone, benzene, and carbon tetrachloride. 
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"ma;’'Seres'fri;ted“''- '"hibitor. Use 

Use; Herbicide; insecticide 

?SuIations: (Rail) Poison label. (Air) Poison 
label. Not acceptable on passenger planes. 

^’tf=''’?'’0PbenylT4-nifroplienyletlier 

CI2QH3OQH4NO2. 

setting point 62 5°C 

ChQHsSiCb. A mixture 

^2'6Tr ' r’ ^‘'■a.'v-colored liquid; sp. gr. 1 562- b n 
260 C. Refractive index fn 20/n'i i n u ’ 
fCOO 2R6op Pao^‘1 t- flash point 

§SS'™cfS"“™ 

teWrAo'^!'' 9”™*' “l-id, n.o.., 

passenger planes^ ^ acceptable on 


3,^dicliloroplif|,alic acid CH,n frnr^v,^ 

Properties: Colorless tl^r^ 
water. ’ crystals; soluble in hot 

acid. ( ’^■‘'"^'^‘dcophenoxyl-propionic 

.'ttoUrT”'- ““oridc, 
M-d,ch,„::X™T s." 

«-drcM„„p4„;; 

pCHCl:CHCH^a. *’'°''°P''opyIene). 

bofh w?orIes?u5uys‘'‘sn isomeric forms 

1 .475^; '"dex (n 2^0^ ds' !°4M?’ tmns 

Hazard*‘stro^g°rritant°fl°^ Propylene. 

U^es: Organic synthesis; soH ?um5an"J°"'^"‘" 

HaMrTH?|hlytox!rT°'’r® 

skti°/ ^'’^“"bed thr^uS. Sif Co'^ ■"- 

SKm and eyes. ® “'"• Corrosive to tissue 

Shfnn'^^*^''^‘‘^®’ insecticide 

W8,ce„'.up„,,^,,j^ 

^LLm S„d.,.po„ 

ProSie's?&,‘^"^-('=»-CHi)Cl2. 

Flash point 225°F*(0 92-94°C (5 mm) 

Cfe."£>.'"««.cd.coassr »■"'% » 
Para-N,N-diehIorosulfamvlbe"°'"'' 
diehlorosulfonphthalein. See Ir T' 

2 ,6-dichIornn..- ^ chlorphenol red. 


dichlorotetrafluoroacetone CCIF, COCCI F 

S^otb?? Iiquid;^^?.^.^^^^ 5 . 20 C; fp 

uTcf 

aciv/hizy: " 

7dias„sra 

gaT'fi p'' 3^50°? f’n ’’“"flammable 

ftm. Soluble iS’wa?er“'' ‘="“"al pressure 313 

dTS fluorid^e.‘""‘'"® P^^“b'“’-°a‘flyicne with hy- 
Grades: Technical 95 %. 

Containers: Cylinders up to 1 ton. 

lOM^ppm ]°n inhalation. Tolerance, 

^onklolier"!’.^''" extinguishers; refrigerant and air 
elecSc nuid P'-°Paflants (?); blowing agent, di- 
See also chlorofluorocarbon. 

*!!P'^“‘biophene GHjChS (cyclic) 

K"co„?:S; 

Use; Intermediate. 

alpha, alpha-dichlorotoluene. See benzyl dichloride. 

**Pn)pertki“ Coin chloride) QH 3 CH 5 CI 2 . 
f P^faDDro^t ‘’“’ling range 200-200“C; 

refracrivp ~ ^ cS^P' 1-245-1.247 (IS/IS^C); 
ether and . '‘i (22“C). Soluble in alcohol, 

oithLnH^„ '"soluble in water. Exists as 

Comaln. ^ isomers. Combustible. 

Hazard m' or drums. 

Uses- Hlotf K b.f. 'oxic and irritant. See benzyl chloride, 
synthesis bnH’ng solvent; intermediate for organic 

"a^^uric gg^'*'^'"^'"®'^’‘^>^"l'‘i'one. See dichloroisocy- 

^Pronprt^!^-‘'v°u”'''-"y'“bl°''°“''®'n (ClCH.-CH)2AsCl. 
sp.^gn 1 70^^^ Iniuid; b.p. 230° C (decomp.); 

;rr-l®bly. loxic by inhalation and ingestion. 
Use- Poison^gas mucous membranes. 

^n'PP'"^ r®8nlatio"s: (Rail) Arsenical compounds, 
n.o.s.. Poison label. (Air) Not acceptable. 

2,2-dichlorovinyI dimethyl phosphate. See dichlorovos. 

'’^frirH^u!''?'’°'''"yl'"®‘by’nrsine 

(C1CH;CH)2AsCH3. 

oKtiW ®-P' l'lfl- 145 °C (10 mm), 

chinrr. Ip’^caction of acetylene and methyldi- 
Hazard *bo presence of aluminum chloride. 

- . ®flly toxic by inhalation and ingestion. 

Use- Poison^g"* mucous membranes. 

^CRPP,,"^’^?S"l®fl°us: Poisonous liquid or gas, n.o.s., 

JaiVi label; not accepted by express. 

(Air) Not acceptable. 

‘^“"^’■’0 name for 2,2-dichlorovinyl di- 
Pb°/Pbate (DDVP) (CH30)2P(0)0CH.-CCl2. 

b.p. I20°C (14 mm). Slightly sol- 
nna fnd glycerine; miscible with aromatic 

j! hydrocarbon solvents and alcohols. 

ITco... T ‘ ^ Folerance, 1 mg per cubic meter of air. 

Uses. Insecticide; fumigant. 

jg PP’"e regulations: (Rail) Not listed. (Air) Poison 
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dichroic. A term used in crystallography to denote 
crystals which refract incident light in two directions, 
thus displaying two colors when observed from dif- 
ferent angles, for example, calcite. See also aniso- 
tropic; birefringent. 

dichromatic. Characterizing certain dyes and indica- 
tors for which different colors may be seen depending 
on the thickness of the solution viewed. 

“Di-Clad.”^*' Trademark for a series of copper-clad 
laminated plastics consisting of either electrolytic or 
rolled copper laminated on either one or both sides 
of a supporting medium made from various base 
materials and resins. Available in sheets for use pri- 
marily in printed circuit applications. 

dicobalt octacarbonyi. See cobalt tetracarbonyl. 

“Dicodid.”’ Trademark for dihydrocodeinone; used 
in medicine as bitartrate and hydrochloride salts. 

dicofol. Generic name for4,4'-dichloro-alpha-trichloro- 
methyl)benzhydrol. See l,l'-bis(chlorophenyl)-2,2,2- 
trichloroethanol. 

“Dicom.”^’ Trademark for commercial steam-distilled 
dipentene (q.v.). 

dicoumarol. See bishydroxycoumarin. 

dicresyl glyceryl ether (glyceryl ditolyl ether). This may 
be a mixture of ortho-, meta-, and para-isomers. 
CH3C6H4OCH2CHOHCH2OC6H4CH3. 

Properties: Similar to cresyl glyceryl ether (see me- 
phenesin) in properties. Sp. gr. 1.136; refractive index 
1.549; boiling range 328-340° C. 

dicresyl glyceryl ether acetate 
CH1QH4OCH2CHOOCCH3CH2OQH4CH3. 
Properties: Fairly stable liquid. Sp. gr. 1.115; b.p. 
360° C; refractive index 1.53. Combustible. 

dicryl. Generic name for 3',4'-dichloro-2-methylac- 
rylanilide Cl 2 C 6 H 3 NHCOC(CH 3 ):CH 2 . 

Properties: Solid; m.p. 128°C. Insoluble in water; 
soluble in acetone, alcohol, isophorone, and dimethyl 
sulfoxide. Probably low toxicity. 

Uses: Herbicide; pest control. 

“Dlcrylan.”‘”3 Trademark for acrylic resin coating and 
bonding agent. 

“Dicumarol.”355 Trademark for bishydroxycoumarin 
(q.v.). 

dicumyl peroxide [C 6 H 5 C(CH 3 ) 20 ] 2 . 

Hazard: Strong oxidizing material; may ignite organic 
materials on contact. 

Use: Polymerization catalyst and vulcanizing agent. 
Shipping regulations: (Rail) (solid and 50% solution). 
Yellow label. (Air) (solid and solution) Organic 
Peroxide label. 

“Di-cup.”2*^ Trademark for a series of vulcanizing, 
and polymerization agents containing dicumyl per- 
oxide (q.v.). 

dicyan. See cyanogen. 

dicyandiamide (cyanoguanidine) NH 2 C(NH)(NHCN). 
Properties: Pure white crystals; sp. gr. 1.400 (25°C). 
Stable when dry. Melting range 207-209° C. Soluble 
in water and alcohol; sparingly soluble in ether. Non- 
flammable. 

Derivation: Polymerization of cyanamide in the pres- 
ence of bases. 


Grades: 99% pure; technical. 

Containers: 100-lb multiwall paper bags. 

Uses; Fertilizers; nitrocellulose stabilizer; organic 
synthesis, especially of melamine, barbituric acid 
and guanidine salts; pharmaceutical products; dye- 
stuffs; explosives; retarding rancidity in fats and 
oils; fire-proofing compounds; case-hardening prepa- 
rations; cleaning compounds; soldering compounds; 
accelerator; thinner for oil-well drilling muds; stabi- 
lizer in detergent compositions; modifier for starch 
products; catalyst for epoxy resins. 

dicyanlne. See cyanine dye. 
ortho-dicyanobenzene. See phthalonitrile. 

1.4- dicyanobutane. See adiponitrile. 

2.4- dicyanobutene-l. See methylene glutaronitrile. 
dicyclohexyl. See bicyclohexyl. 

dicyclohexyl adipate ( — CH 2 CH 2 COOC«Hii) 2 . 
Properties: White, crystalline solid. Odorless. Com- 
patible with most natural and synthetic resins. Solu- 
ble in most organic solvents; insoluble in water. Sp. 
gr. 0.913-0.919 (15/15°C); b.p. 256°C; f.p. -0.1°C; 
density 45 Ib/cu ft; acidity (as adipic acid) less than 
0.05%. 

Use: Plasticizer. 

dicyclohexylamine (C 6 Hii) 2 NH. 

Properties: Colorless liquid with faint amine odor; sp. 
gr. 0.913-0.919 (15/15°C); b.p. 256°C; f.p. -0.1°C; 
refractive index 1.4823 (n 25/D); flash point 210°F. 
Combustible. Slightly soluble in water; miscible with 
organic solvents. Strongly basic. 

Containers: Drums; tank cars. 

Hazard: Strong irritant to skin and mucous mem- 
branes. 

Uses: Intermediate; insecticides; plasticizer; corrosion 
inhibitors; antioxidants in rubber, lubricating oils, 
fuels; catalysts for paint, varnishes and inks; de- 
tergents; extractant. 

dicyclohexyl carbodiimide CeHnNCNCeHn. 

Properties: White crystalline solid with a heavy, sweet 
odor. Set point 29-30° C; b.p. 1 38-140° C (2 mm); 
soluble in organic solvents. 

Hazard: Vapor may be toxic. 

Use: Chemical intermediate. 

dicyclohexyl phthalate (DCHP). C6H4(COOC6Hii)2. 
Properties: White, granular solid; nonvolatile; mildly 
aromatic odor; sp. gr. (25/25° C) 1.20; m.p. 62- 
65°C. Soluble in most organic solvents; insoluble in 
water; compatible with a large number of polymers. 
Flash point 405° F. Combustible. 

Uses: Plasticizer for nitrocellulose, ethyl cellulose, 
chlorinated rubber, polyvinyl acetate, polyvinyl 
chloride, and other polymers. 

dicyclomine hydrochloride 

(aH„)(CsH,o)C02(CH2)2N(C2H5)2- HCl. 2-Diethyl- 
aminoethyl bicyclohexyl-l-carboxylate hydrochlo- 
ride. 

Properties: Crystals; m.p. 164-166° C. Soluble in water. 
Use: Medicine. 

dicyclopentadiene C 10 H 12 . 

Properties: Liquid; sp. gr. 0.979 (20/20° C); b.p. 172°C; 
m.p. 33.6°C; 8.2 Ib/gal (60°F); refractive index 
1.5073 (n 31/D); flash point 90° F. Soluble in alcohol; 
insoluble in water. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents 



DICYCLOPENTADIENE DIOXIDE 


284 


Containers: Drums; tank cars. 

Derivation; Olefin manufacture. 

"moderate fire risk. Toxic by in- 

intermediate for insecticides; EPDM 

Ss C pw"“' 

dicyclopentadiene dioxide CioHp 02 

m 'q % ^ '"•P- 

in acetone Md b^S^ 

Containers: Up to tank car lots 
dicyclopentadienylcobalt. See cobaltocene. 

''’ffSnoSllic >S^dT' The 

sized in 1951), which sei^eiTL'i^ compound (synthe- 
locenes (q.v.). Such cnmnr^ Prototype for metal- 
unsaturates combined wifh o" cyclic 

halide. See also ferrocenf 

dicyclopenfadienylnickel. See nickelocene 
dicyclopentadienyl osmium. See osmocene. 

'Soriie.'’''"^'''''*^*"'"'" ‘'ichloride. See titanocene 

‘'ZySS""""'"'" «roo„„. 

DIDA. See diisodecyl adipate. 

didecyl adipate (-CHjCHjCOOC H t 

Properties: Light-coInreH “"^'^2- 
(20° C); b^p' 245°c1’5 

pressure 0.58 mm (200°CV ^•■nc.!i uT ''^Por 

cosity 26.3 cp f20°Cl ° 'vater; vis- 

,‘ible. LowtoLitv ^- P°'"‘ 425= F. Combus- 

Use: Plasticizer. 

[CH3(CH2),]2NH 

faint amine 

0.840 (20/20= 0 (so®lid). Combustible ^P' 

didecyl ether (C.oHjOrO 

Properties; Liquid; m o Ifior i, 
mm); sp. gr. 0.819 (20/4° rv^’f^ P-- '20-180=C (6 
(n 20/D). Combustible ^ ’ ''®f''a'^''''c index 1.4418 

(min) purity. 

in Plastic'SlnTand"’ lubricant 
intermediate. ^ Processing; antistatic agent; 


‘''prSpionai^''‘'''”‘"P^”P'‘’"‘’‘®- thiodi- 

didodecyl fhioether. See dilauryl sulfide. 

DIDP. See diisodecyl phthalate. 
didymium Di 

didvmh.m f ‘ The approximate composition of 
oSes I earth 

PrsOn- 3,2V praseodytnia, 

co™.wS“‘'.5 

fluo^rTde ^it™ 1 carbonate, chloride, 

powder ’insob Me ^'^ymium oxide; Di^Or; brown 
cTiainPrc r? ^ I'" J''"**®’’; soluble in acids. 

Uses as Lbif *‘cel drums, 
temneratiire n ' f"® “’‘mg and decolorizing glass; in 
Sn and capacitors for radio, tele- 

staiMess cores (fluoride); in 

Vrpatment metallurgical research; textile 

^irme^n n?“v‘‘n "*■ nitrate) (Rail) Ni- 
trates, n.o.s., Yellow label. (Air) Oxidizer label. 

**'mohe*i)”^mpfii^P'"®ii°^ products by forcings 
negative diV^P under high pressure into a 

The die is means .of a plunger or ram. 

commnniv °f ^hoy steel. Metals 

Conner casting are zinc, aluminum, 

clu^e s’ilipon ^rv *beir alloys, some of which also in- 
as low ns n"no^'? castings can be held to tolerances 

?00rrM., ‘s '"•> from 75 to 

area 'Pf (®'“("*"om) are possible. The largest end-use 
narts- thev'^ castings is automobile and airplane 
mach’inpc “?cd in washing and drying 

for vnrtr, ’ c^cc*ncal equipment and appliances, and 
lor various military applications. 


20;C); 8.05 Ib/gal (2oor^l!“'’ 8^- 0.9675 (20/ 

SS" n"2"cp720^. ~ o1';^m ggT205=5: 

hustible. Low tox^ciS! P°‘"‘ 445=F. Corn- 

Use: Sci?er7speda7f 

. especially for vinyl resins 

n Ts^P- 8?- 0-831 (2ofe .b-P; 205-206=C 
Gmd^9?t°;- 9°mbust/ble^’ ^^f^^^^ve index 1 .4569 
Use- o'rpi’ • (™m.) purity. 

Poundsi (formation of sulfonium 

dMecylthioether. See didecyl sulfide. 

d doH 1 amine. 

'■odecyl ether. See dilauryl ether. 


com- 


7ecricidM^^^.a Generic name for an in- 

I 2 7 d fn containing not less than 85% of 

o’cmhvrfro ' 0-hexachloro-6.7-epoxy-l ,4,4a,5,6,7,8,8a- 
and not I ' ’frCo0o,exo-5,8-dimethanonaphthalene, 
also pnd active related compounds. See 

Pmnpri stereoisomer of dieldrin. 
operties. Light-tan, flaked solid, m.p. 175°C. Insol- 

soMhip "’ethanol, aliphatic hydrocarbons; 

fprti'u^p " acetone, benzene. Compatible with most 
Derivation- fungicides and insecticides. 

Containers’; Fiber Sms" P"'""'''- 

ff'8hly toxic by ingestion, inhalation and 
n 7 S . s.°rP‘'on. Penetrates intact skin. Tolerance, 
tn ' hgram per cubic meter of air. Use restricted 
genic applications. Said to be carcino- 

Use: Insecticide. 

^ substance that has very low electrical 
conductivity, i.e., an insulator. Such substances have 
electrical conductivity of less than 1 , 000 , 000 th mho 

" somewhat higher conductivity 
fore ro° called semiconduc- 

Among the more common solid dielectrics 
,. 8 uss, rubber and similar elastomers, wood and 
ni'ic ‘-^uulosics. Liquid dielectrics are hydrocarbon 
formw7l ^"*f silicone oils. See also trans- 

value that serves as an index of 
aoility of a substance to resist the transmission 
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of an electrostatic force from one charged body to 
another, as in a condenser. The lower the value, the 
greater the resistance. The standard apparatus utilizes 
a vacuum, whose dielectric constant is 1 ; in reference 
to this various materials interposed between the 
charged terminals have the following values at 20°C: 
air, 1.00058; glass, 3; benzene, 2.3; acetic acid, 6.2; 
ammonia, 15.5; ethyl alcohol, 25; glycerol, 56; and 
water, 81. The exceptionally high value for water ac- 
counts for its unique behavior as a solvent and in 
electrolytic solutions. Most hydrocarbons have high 
resistance (low conductivity). Dielectric constant val- 
ues decrease as the temperature rises. 

dielectric strength. The maximum electric field that an 
insulator or dielectric can withstand without break- 
down, usually measured in kilovolts per centimeter. 
At breakdown a considerable current passes as an 
arc, usually with more or less decomposition of the 
material along the path of the current. 

Diels-Alder reaction. An important organic reaction 
for the synthesis of six-membered rings, discovered 
in 1928. It involves the addition of an ethylenic double 
bond to a conjugated diene, i.e., a compound con- 
taining two double bonds separated by one single 
bond, as in 1,3-butadiene (CH 2 =CH — CH=CH 2 ) 
or cyclopentadiene. The ease of addition of the eth- 
ylenic compound is greatly enhanced by adjacent 
carbonyl groups; hence, maleic anhydride reacts 
quantitatively with hexachlorocyclopentadiene to 
form chlorendic anhydride. 

dien. Abbreviation for diethylenetriamine, as used in 
formulas for coordination compounds. See also en; 
pn; py. 

diene. See diolefin. 

“Diene.”^’* Trademark for a commercial stereospecific 
polybutadiene rubber. 

Properties: Unvulcanized: Narrow molecular weight 
distribution; soluble in aliphatic or aromatic hydro- 
carbons; free from gel; low “tackiness”; no elastic 
memory (“nerve”). 

Vulcanized: High resilience; excellent hysteretic prop- 
erties; excellent resistance to abrasion and cold 
(brittle point < -125°F). 

Containers: Boxes (75 lb in polyethylene bags). 

Uses: To enhance the low temperature and hysteretic 
properties of other elastomers. 

dienestrol HOC 6 H 4 C(CHCH 3 )C(CHCH 3 )C 6 H 40 H. 
3,4-Bis(para-hydroxyphenyl)-2,4-hexadiene; a syn- 
thetic with estrogenic activity. 

Properties: Colorless, odorless needles or powder; 
m.p. 227° C. Soluble in alcohol; practically insoluble 
in water. Sensitive to light. 

Grade: N.F. 

Use: Medicine. 

diesel ignition improver. A substance such as amyl ni- 
trate, which is added to diesel fuels to improve fuel 
ignition and to raise the cetane number. 

diesel oil (Fuel oil No. 2). Fuel for diesel engines ob- 
tained from distillation of petroleum. Its efficiency 
is measured by the cetane number (q.v.). It is com- 
posed chiefly of unbranched paraffins. Its volatility 
is similar to that of gas oil. Flash point 1 10-190° F; 
sp. gr. less than 1 . Combustible. 

Containers: Tank trucks; tank cars; pipeline. 

Hazard: Moderate fire risk. Environmental hazard. 
Uses: Fuel for trucks, ships, and other heavy automo- 


tive equipment; drilling muds; mosquito control 
(coating on breeding waters). 

See also fuel oil. 

“Diesel-Treat.” Trademark for dry, granular, orange 
sodium dichromate, used as a corrosion inhibitor. 
Sold in 50-lb drums. 

Uses; Closed cooling systems, particularly diesel en- 
gines; cooling tower systems. 

dietary food supplement. Any food product to which 
enough vitamins and minerals have been added to fur- 
nish more than 50% of the recommended daily al- 
lowance in a single serving (FDA). Such foods must 
have added ingredients identified on labels. 

diethanolamine (DEA; di(2-hydroxyethyl)-amine) 
(H0CH2CH2)2NH. 

Properties; Colorless crystals or liquid; active base; 
m.p. 28.0°C; b.p. 217°C (150 mm); sp. gr. 1.092 
(30/20°C); flash point 306°F (o.c.); very soluble in 
water and alcohol; insoluble in ether, benzene. Com- 
bustible. Low toxicity. 

Derivation: Ethylene oxide and ammonia. 

Containers; Drums; tank cars. 

Uses; Liquid detergents for emulsion paints, cutting 
oils, shampoos, cleaners and polishes; textile special- 
ties; absorbent for acid gases; chemical intermediate 
for resins, plasticizers, etc.; solubilizing 2,4-D. 

N,N-diethanolglycine (DEG) 
(H0CH2CH2)2NCH2C00H. Used as a chelating 
agent. Also available as the sodium salt, 
(HOCH2CH2)2NCH2COONa. 

2,5-diethoxyaniIine NH 2 C 6 H 3 (OC 2 H 5 ) 2 . 

Properties: White to gray powder; m.p. 83-85° C; in- 
soluble in water; soluble in organic solvents. 

Hazard; May be toxic. See aniline. 

Use; Intermediate. 

1,4-diethoxybenzene. See hydroquinone diethyl ether. 

1,1-diethoxyethane. See acetal. 

diethoxyethyl phthalate. See diethyl glycol phthalate. 

diethylacetal. See acetal. 

diethyl acetaldehyde. See 2-ethylbutyraldehyde. 

N,N-diethylacetamide CH3CON(C2H5)2. 

Properties: Colorless liquid. Sp. gr. 0.920 (20° C); boil- 
ing range 182-1 86° C; faint odor. Flash point 170°F. 
Combustible. 

diethylacetic acid. See 2-ethylbutyric acid. 

N,N-diethylacetoacetamide CH3COCH2CON(C2H5)2. 

Properties: Liquid; sp. gr. 0.9950 (20/20° C); b.p., de- 
composes; f.p. -70° C (sets to glass below this tem- 
perature). Completely soluble in water; flash point 
250° F. Combustible. 

Use; Intermediate for pigments. 

diethyl adipate C 2 H 50 C 0 (CH 2 ) 40 C 0 C 2 H 5 . 

Properties: Colorless liquid. Sp. gr. (25°C) 1.002; re- 
fractive index (25°C) 1.426; b.p. 245°C; f.p. -2I°C. 
Insoluble in water. Combustible. 

Use: Plasticizer. 

diethylaluminum chloride (aluminum diethyl monochlo- 
ride; DEAC) (C2H5)2A1C1. 

Properties: Colorless pyrophoric liquid, B.p. 208° C; 
f.p. -50° C. 

Derivation: Reaction of triethylaluminum with ethyl- 
aluminum sesquichloride. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Hazard; Highly Hammable in contact with air; reacts 

"oforSSeMiS'*'” P™1“Ctio„ 

Pyrophoric liquid, n.o.s., 
Ked label, (Air) Not acceptable. 

diefhylaluminum hydride (QH,hAIH. A pyrophoric 
mixture with tnethylaluminum. " 

rS^!ium.°"’ hydrogen on alu- 

^'Shly flammable in contact with air- reacts 

eTSnTazr^" ^-nd 

Use; Catalyst reducing agent. 

fenSS'Zi 

diethylamine (C2H5)2NH. 

hne maciion^'s p^SS 5“o freeT"'^“' 

sp. gr-.(20/20°^) 0.7062? wt/eT(2oT) 
autoigmt on temn ‘iQd°P- nu ^ ^h; 

-15°F. MisciRith wafer 

solvents. ’ alcohol, most organic 

to™;";; r?” .«n.oa« 

Grade; Technical. 

Containers; Drums; tank cars 

eS;?,' S VSS riat Mod- 

25 ppm in air Rfmmable ^ T'°’orance, 

Safety Data •. air 1.8-10.1% 

Assn., Washington,' d q‘ ® Chemists 

solvent; dyeY; flotarion'age'ms-* re selective 

merization inhibitors- nhaV’ Pesticides; poly- 

chemicals; electroplatine^co^J^l!f®“‘-'‘^ 2 '-l’- P®‘roleum 
Shipping regulations- inhibitors, 

mable liquid labef- (Air) Flam- 


alpha-diethylami„oaceto-2,6-xylidide. See lidocaine. 
iethylamino-4-aminopenfane See *; h' m i 
2-anunopentane. ‘ ^"diethylamino- 

nopentane) CftCTlNHACCHS'cHN'r^^ 

Properties; Liquid tvith an 

b.p. 142-144° r- snlnhin^-" odor; sp. gr. 0.82- 

Combustible. ’ water, alcohol ,and ether.” 

Use; Pharmaceuticals. 

?S a catalyst for epoxid^ f''°"P '^hich acts 

{°f ^^hange fracfionations A Is' ^ ‘i 
beta-chloroethyldiethylamine hvH "^f.^^.hy adding 

lulose in sodium hydroxide r ^'drochloride to cel- 

rs 

{QHs),NCH,Ch’;0h;'^ 

binms ihe to., 

P (open cup); ^vt/gal 


hygroscopic; freezing point 76° r 
oomte.,bl., in wa.e,. .inoh.i' CSniK 

Grade; Technical. 

Containers; ^ns; drums; tank cars 
Hazard; Moderate fire risk. 

^de*' ^®.“y ^oid derivatives- tex- 

‘*ProSs"-”'&f‘''^”?' (92H^)^NC2H40C2H40H. 
(20/20° cV liquid. Sp. gr. 0.930-0.950 

228!o°C iombu"s?ib7e"®' 215.0- 

Use; Intermediate. 

“nSch'?-;' ?/■?"?• MrooWorid. (DEC) 
ufamuS nhar^? ■ intermediate in the man- 

mediate forLta'^^'^^”u“i*’ as an organic inter- 
mediate for attaching the diethylaminoethyl radical. 

NH^cSotGH"'?o 

tals- m n in? '^hite to pink crys- 

par^ially solSSle ^n akohoT 
Use: Intermediate. 

N.N-diethylortho- 

^’(dklthvirri'!n:^'”’®‘'’^'-'°x“"’^"" (MDAC; 4-methyl-7- 
Prcbnl?- ^ CH3C,H40(0)N(C2H5)2 

gives? bri^^w^®*'’ “-P 68-72°C; 

solutions- fn/ A “e-white fluorescence in very dilute 
vamishTs’ ® '!! aqueous acid solutions, resins, 

vents- sliohfi"^ (to^rly all common organic sol- 
Uses-' “y®-'" aliphatic hydrocarbons, 

for nanpr 1 textile industry; in coatings 

tics *^res?? u°°^ covers, etc.; to lighten plas- 

ing agent ’ '”^’^"tshes and lacquers; invisible mark- 

^’pemaSe””"*’'’®"*®"""®- ^®® 5-diethylamino-2- 

^ nonei*^ (l-diethylamino-4-penta- 

Sn? ^?°^?“^hN(C2H5)2. Liquid with an 
if™'"e^udor. Combustible, 
use; Pharmaceuticals. 

"?f‘®;^'®‘.hylam|nophenolC6H40HN(C2H5)2. 
?7So°r^^‘i‘\A'^®‘®P"® ®°hd. M.p. 78°C; b.p. 
Derivation- 'n-°li!^l® '".alcohol, caustic soda, ether, 
and rpc.iu- P^'j*;hyl3uihue is sulfonated with oleum, 

with caustklodf^^ 

phenol. 

%‘!-onPrttT.'"?K''°P5'*^”?'"®(p2H5)2NCH2CH2CH2NH2. 
I6<l°r- f ''^^n?:'''h'te liquid; amine odor; b.p. 
(20/20°rv' ^ glass); sp. gr. 0.82 

ngop '"‘lex 1.442 (10°C); flash point 
us h (O.C.). Combustible. 

Use^ r;.^°'*®'’®‘® 5''® Irritant to skin. 

agent for epoxy resins; intermediate. 

PP g regulations; (Air) Corrosive label. 

^^mPDr^\®*^c^i^??'f°P'^"Pyl chloride hydrochloride 
\ (C^H5)^NCH2CH2CH2C1 - HCI. Used in 
fanu; ^’l*iy'^®.-°lPh"''"'2ceuticals; intermediate for at- 
ng the diethylaminopropyj radical. 

l^N-diethylaniline (C2H5)2NaH5. 
fToperties; Colorless to yeUow liquid. Sp. gr. 0.9351; 
i-P. -38 to -39°C; b.p. 215-2]6°C; flash point 
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DIETHYLDICHLOROSILANE 


185°F. Soluble in alcohol and ether; slightly soluble 
in water. Combustible. 

Derivation: By heating aniline hydrochloride with al- 
cohol at 180°C under pressure. 

Grade: Technical. 

Containers: Drums; tank cars. 

Hazard: May be toxic. See aniline. 

Uses: Organic synthesis; dyestuff intermediate. 

diethylbarbituric acid. See barbital. 

diethylbenzene C6H4(C2H5)2. The commercial product 
is either a mixture of isomers or the para isomer, the 
latter being available in both pure and technical 
grades. 

Properties: Colorless liquid. Boiling range 179.8- 
184.8°C; sp. gr. 0.865 (25/25°C); flash point 132°F; 
soluble in alcohol, benzene, carbon tetrachloride, 
ether; insoluble in water; \vt/gal 7.22 lb; refractive 
index 1.49. Autoignition temp. 806° F. Combustible. 
Containers: 55-gal drums; tank cars. 

Hazard: Moderate fire risk. Moderately toxic. 

Uses: Intermediate; solvent. 

diethylhrQmoacetanjjdeC(C2H5)2BrCONH2. 

Properties: Crystalline powder; bitter, cooling taste; 
camphor-like odor. Decomposed by hot water. 
Constants: M.p. 66-67° C. Slightly soluble in cold 
water; soluble in alcohol, benzene, ether, oils. 

Use: Medicine. 

di(2-ethylbutyl) azelate C 6 H, 300 C(CH 2 ) 7 COOC 6 H, 3 . 
(2-Ethylbutyl is (C 2 H 5 ) 2 CHCH 2 - or CsHu-.) 
Properties: Pale-yellow to water-white liquid; sp. gr. 
0.9340 (20/20°C); viscosity 56 sec Saybolt (100°F); 
flash point 385° F; freezing point below -40°C; acid 
number below 1.0; faint odor; stable to heat, light, 
and hydrolysis. Combustible. 

Uses: As plasticizer for polyvinyl chloride and its co- 
polymers and for cellulose esters. 

di(2-ethylbutyl) phthalate (dihexyl phthalate) 
C6H4(C00C6H,3)2. 

Properties; Oily, slightly aromatic iiquid; sp. gr. 
1.010-1.016 (20/20° C); b.p. 350° C (735 mm); acidity 
(as phthalic acid) 0.01% max; f.p. -50°C; ester 
content 98% max. flash point 381° F; combustible. 
Low toxicity. 

Grade; Technical. 

Containers: Steel drums. 

Use: Plasticizer for cellulose ester and vinyl plastics, 
diethyl cadmium (C 2 H 5 ) 2 Cd. 

Properties: Colorless pyrophoric oily liquid; b.p. 
M°C (19 mm); f.p. -21°C. 

Derivation: Reaction of cadmium acetate with tri- 
ethyl aluminum. 

Hazard: Ignites spontaneously in air; dangerous fire 
hazard. Toxic. See cadmium. 

Uses; TEL production; synthesis of ketones from acid 
chlorides. 

Shipping regulations: Pyrophoric liquid, n.o.s., (Rail) 
Red Jabei. (Air) Not acceptable. 

diethylcarbamazine citrate C,oH 2 ,N 30 - CeHsCb. 1-Di- 
ethylcarbamyl-4-methylpiperazine dihydrogen citrate. 
^^°P^*4ies; White, crystalline powder. Odorless or 
has slight odor; slightly hygroscopic. Very soluble in 
water; sparingly soluble in alcohol; practically insol- 
nS^C*^ chloroform, and ether. M.p. 135- 

Grade; U.S.P. 

Use: Medicine. 


N,N'-diethylcarbaniUde. See sym-diethyldiphenylurea. 

diethyl carbinol. See 3-pentanol. 

diethyl “Carbitol.”^*'* Trademark for diethylene elvcol 
diethyl ether (q.v.). 

l,r-diethyl-4,4'-carbocyanlne iodide. See cryptocyan- 
ine. 

diethyl carbonate (ethyl carbonate) (C 2 H 5 ) 2 C 03 . 
Properties: Colorless liquid. Mild odor; stable Sp 
gr. 0.975 (20/4°C); b.p. 126°C; f.p. -43°C; flash 
point (open cup) 115°F. Miscible with alcohols, ke- 
tones, esters, aromatic hydrocarbons, some aliphatic 
solvents; insoluble in water. Combustible. 

Derivation: The steps in its manufacture are; (a) re- 
acting chlorine and carbon monoxide to produce 
phosgene (COCL); (b) reacting phosgene with ethyl 
alcohol to make ethyl chlorocarbonate (CICO2C2H5); 
(c) reacting ethyl chlorocarbonate with anhydrous 
ethyl alcohol to produce diethyl carbonate. 

Grade; Technical. 

Containers: Steel drums; tank cars. 

Hazard: Moderate fire risk. Moderately toxic by in- 
gestion and inhalation; strong irritant. 

Uses: Solvent for nitrocellulose, cellulose ethers, 
many synthetic and natural resins; organic synthesis. 

diethyl chlorophosphate (C 2 H 5 0 ) 2 P( 0 )C 1 . 

Properties: Water-white liquid; b.p. 60°C (2 mm); sp. 
gr. 1.1915 (25°C); refractive index 1.4153 (n 25/D). 
Soluble in alcohols. Combustible. 

Grade: Technical. 

Hazard; Vapor is strong irritant to eyes and lungs; 
liquid is corrosive to skin and tissue. Reacts vio- 
lently with water; absorbed by skin. 

Use: Intermediate for organic synthesis. 

diethylcyclohexane (C2H5)2C6Hio. 

Properties: Liquid; sp. gr. 0.8037 (20/20° C); b.p. 
174°C; f.p. -100° C; insoluble in water; flash point 
125°F (open cup). Autoignition temp. 465° F. Com- 
bustible. 

Hazard: Moderate fire risk. 

N,N-diethylcyclohexylamine Cs Hu N(C 2 Hs) 2 . 

Properties: Colorless liquid; b.p. 194.5°C. Soluble in 
ether and benzene; slightly soluble in water. Low 
toxicity. Combustible. 

Grade; Technical. 

Uses: Solvent; intermediate. 

diethyI-l-(2,4-dichlorophenyl)2-chlorovinyl phosphate 
(C 2 H 50 ) 2 P 0 - OC(C6H3Cl2):CHCl. 

Properties: Liquid; b.p. 1 67-170° C (5 mm); insoluble 
in water. Miscible with acetone, ethanol, kerosine, 
and xylene. 

Hazard: Highly toxic; cholinesterase inhibitor. 

Use: Insecticide. 

Shipping regulations: Organic phosphate, liquid, 
n.o.s., (Rail, Air) Poison label. Not accepted on 
passenger pianes. 

diethyldichlorosilane (C 2 H5)2 SiCU. 

Properties: Colorless liquid; b.p. 130.4°C; sp. gr. 
1.053 (25/25°C); refractive index (n 25/D) 1.4309; 
flash point (COC) 77° F. Readily hydrolyzed, with 
liberation of HCl. 

Derivation: Reaction of powdered silicon and ethyl 
chloride at 300° C, in presence of copper powder. 
Grade: Technical. 

Containers; Bottles; 85-lb drums. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



0,0-DIETHYL S-2-DIETHYLAMIN0ETHYL 

firf corrosive to tissue; dangerous 

Use: Intermediate for silicones. 

Shipping regulations: (Rail) White lahei rAtA /- 
ro.,., I.bel No, ao„i,.b,' 

diethyl diethylmalonate (C2Hs),C(COOr,H t o i 
ess hqutd; sweet odor; sp. gn 
Used as an intermediate. (■^j/25 C). 

3,3.diethyl-2,4-dioxopiperidine. See dihyprylone 

'■'-‘-Moro.2,2-bi. 

‘“gfaSS W-<l»%lo.rb,„i,ido; o,hy, 

C2H5(C6H5)NC0N(QH5)GH, 

"Si: tazard Nbaa ,b„obad 

powto rndh'scW roS'S™;?'*’?’"’ ‘“"Mpsi 
d,.XT"“°“ •"•hPH.ioa 

liethylenediamine. See piperazine. 

1,4-diethyIene dioxide. See 1,4-dioxane. 
diethylene disulfide. See 1,4-dithiane 
d'ethylene ether. See 1,4-dioxane. 

diglycol. 
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?roperties7 Colnri» ^ 

liquid; sweetish talte- ext?emeiv ^y'T'Py 

corrosive; lowers freezine "O"- 

with water, ethyl alcohni ^ '^^‘®r. Miscible 

fir°M ™®iscible with benzen”"®’, f ®ll>ylene 

tetrachloride. B.p. 245 0°C frt ’■ carbon 

®.P- gr. 1.1184 (20/20°rv , ’ “^cezing point -8 0°C- 
fve index 1.446%forV’ (l5°C);lefracl 

suJe*o 01^^’ 0-30* polsT mao" '‘0-3 Oynes/ 

^,- By.paSd„.. o';- 
uraue. Technical. 

SS”'¥oa‘?o'r'-'*"‘^“"- 

Moos for hoaKhoKse”].'’®'' "S'fOs it as baa- 
or more. “se m concentrations of 10 % 

trieihyfigij’cdf textile“"®f*“''®‘®‘* Polyester resins- 
extraction; dehydration *P^‘®"®r; petroleum solvent 

book-bindinTadhSfd°ySjL^^^^^^ 
'■ss-'-..«.s„d,:.br:~ 


'"?S™'a,l'’'"' “XP<"«o™.la). Saodiglycolchlo 

‘'“KTIartSe'!'’*""’'' “'Oo"*'')- Set TO, I Ji. 

?S,f Soo 

'"Tcfico&'cHJSb'o' ''‘Wp'oI areialc) 

““S witit »a«r. Sp. 
275° F; vapor pressure P®™ 

toxic. ^ Combustible. Non- 

Grades: Technical. 

Uses^sSolvent for cellulose esters, printing inks, lac- 

di^hylene glycol dibenzoate. 

Q Hs C00(CH2)2 0(CH2)2 OOCCd H, 

Properties: Liquid; bp 225-2?7 °rrn i r, >, 

‘’'So(C2^So)2CdH“'^' “Carbitol”). 

•^ble^in'watfr'^^^*“^‘*”^ colorless liquid. Slightly solu- 
(20°C); b i (20/20° C); 7J6 Ib/gal 

freezing point -6o’2° r.°'' 
flashpSin^ 245°F r„,S ^.39 cp {20°C); 

ConmiLjs: Drunfs. Low toxicity. 

^xtrac^M'procMSK”a^iri application in 

ent in vinvf coatings and inks; dilu- 

nium ores^ blonde dispersions; extractant for ura- 

’ thyleneglycol dicarbamate. See diglycol carbamate. 

'SS(cfH!S)2QHf.' “Carbitol”). 

0.9082*^20^o'°r’\^*V^^*^'io ®^lremely stable; sp. gr. 
wt/gal 7 56SSopVv ^89°C; flash point 180°F; 
ble in Hvh J freezing point -44.3°C. Solu- 

toxic and water. Combustible. Non- 

Containers: Cans; drums. 

162 0°0>^°^°Aon with mild odor. B.p. 

flash -P- S'"- (20/20°Q; 

ble F; viscosity 1.089 cp (20° C). Misci- 

toxic hydrocarbons. Combustible. Non- 

Grade: Technical. 

metaSlynrteS'^™"® reaction medium for organo 


.. — v.pi,y- glycol dinitrate (DEGN; diglycol nitrate; di- 

d'elhylene glycol biVnii I . p"'‘''°8ly®o0 (OjNOCHjC^IpO. 

P[CH2CH20C00r^r°H*!?^ ^^"y’ ^‘gjycol car- -!^°f 3°r.^'h S'"' L377 (25/4°C); f.p. 

(20^0 >P. k‘?2oir,‘-',‘>S,lf:P-'-.C; »lcoh„t',„4|/;„' pS,?'®'"''' 

propell°nts * plasticizer in solid rocket 

^N(n^accep^ed'^**°"* Consult regulations. (Air) 


“PBW'’dTO”S„"/"'""3l re’pilfpiSSSiK 

'SlKoTilSi/Blb-baiykapbop.,,,, s,, b„,„ j,. 
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DIETHYL ETHER 


diethylene glycol dipelargonate 
(C 8 Hi 7 C 00 CH 2 CH 2 ) 20 . a simple ester of pelar- 
gonic acid. Acid number 2.0; b.p. 229° C (5 mm); 
pour point 10°F, viscosity (S.U.V. at 110°C) 36 sec- 
onds; flash point 410°F. Combustible. Low toxicity. 
Use: Secondary plasticizer for vinyl resins. 

diethylene glycol disterate. See diglycol stearate. 

diethylene glycol monoacetate (diethylene glycol ace- 
tate) H0(CH2)20(CH2)200CCH3. Miscible with 
water and aromatic hydrocarbons. Solvent for nitro- 
cellulose, cellulose acetate, camphor and rosin. 

diethylene glycol monobutyl ether (butyl “Carbitol”). 

C,H90CH2CH20CH2CH20H. 

Properties: Colorless liquid; faint, butyl odor; b.p. 
230.6°C; sp. gr. 0.9536 (20/20°C); wt/gal 7.94 lb 
(20° C); refractive index 1.4316 (20° C); viscosity 
0.0649 poise (20°C); vapor pressure 0.01 mm (20°C); 
specific heat 0.546 cal/g (20-25°C); flash point 
172°F; autoignition temp. 442°F. Coefficient of ex- 
pansion 0.00088 (per °C) to 20°C; f.p. -68.1°C. 
Soluble in oils and water. Combustible. Nontoxic. 
Grade: Technical. 

Containers: Cans; drums; tank cars; tank trucks. 

Uses: Solvent for nitrocellulose, oils, dyes, gums, 
soaps, polymers; plasticizer intermediate. 

diethylene glycol monobutyl ether acetate (butyl “Car- 
bitol” acetate). CH3C0(0C2H4)20C4H9. 

Properties: Colorless liquid, miscible with most or- 
ganic liquids. Sp. gr. 0.9810 (20/20° C) b.p. 246.7°C; 
vapor pressure <0.01 mm (20° C); flash point 
240° F; wt/gal 8.16 lb (20° C); nitrocellulose-xylene 
dilution ratio 1.8; coefficient of expansion 0.0010 
(20° C); f.p. -32.3° C; viscosity 0.0356 poise (20° C). 
Autoignition temp. 570° F. Combustible; nontoxic. 
Grade: Technical. 

Containers: Cans; drums; tank cars; tank trucks. 

Uses: Solvent for oils, resins, gums, also for cellulose 
nitrate and polymeric coatings; plasticizer in lac- 
quers and coatings. 

diethylene glycol monoethyl ether (“Carbitol” solvent). 

CH2OHCH2OCH2CH2OC2H5. 

Properties: Colorless, hygroscopic liquid; mild, pleas- 
ant odor; slightly viscous; stable; b.p. 195-202°C; sp. 
gr. 1.0273 (20/20° C); refractive index 1.425 (n 
25/D); flash point 205°F; wt/gal 8.55 lb (20°C); 
miscible with water and the common organic sol- 
vents. Combustible. 

Grade: Technical. 

Containers: 1-gal cans; 5- and 55-gal drums; tank cars. 
Uses: Solvent for dyes, nitrocellulose, and resins; mu- 
tual solvent for mineral oil-soap and mineral oil- 
sulfonated oil mixtures; nonaqueous stains for wood; 
for setting the twist and conditioning yarns and 
cloth; textile printing; textile soaps; lacquers; or- 
ganic synthesis; brake fluid diluent. 

diethylene glycol monoethyl ether acetate (“Carbitol” 
acetate) CHj COOCH 2 CH 2 OCH 2 CH 2 OC 2 Hs . 
Properties: Colorless liquid; sp. gr. 1.0114 (20/20°C); 
b.p. 217.4°C; vapor pressure 0.05 mm (20° C); flash 
point 230°F; wt/gal 8.4 lb (20°C); coefficient of ex- 
pansion 0.00105 (20°C); f.p. -25°C; refractive index 
(30/D) 1.418; viscosity 0.0279 poise (20°C). Soluble 
in water; miscible with most organic solvents. Com- 
bustible. Nontoxic. 

Grade: Technical. 

Containers: 1-gal cans; 5-, 55-gal drums; tank cars. 


Uses: Solvent for cellulose esters, gums, resins; coat- 
ings and lacquers; printing inks. 

diethylene glycol monohexyl ether (n-hexyl “Carbitol”) 
C6H,39C2H40C2H40H. 

Properties: Water-white liquid; sp. gr. 0.9346 (20/ 
20° C); 7.8 Ib/gal (20° C); b.p. 259. 1°C; vapor pres- 
sure <0.01 mm (20° C); f.p. -33° C; viscosity 8.6 cp 
(20° C). Flash point 285° F; combustible; low toxicity. 
Containers: 1-gal cans; 5-, 55-gal drums. 

Use: High-boiling solvent. 

diethylene glycol monolaurate. See diglycol laurate. 

diethylene glycol monomethyl ether (2-beta-methyl 
“Carbitol”); methoxyethoxy ethanol 
CH3OCH2CH2OCH2CH2OH. 

Properties: Colorless liquid; refractive index (n 27/ D) 
1.4264; sp. gr. 1.0211 (20/4° C); b.p. 194°C; soluble 
in water; flash point 200° F; wt/gal 8.51 lb (20° C). 
Combustible. 

Containers: Drums; tank cars. 

Uses: Solvent; brake fluid component; intermediate. 

diethylene glycol monomethyl ether acetate (methyl 
“Carbitol” acetate). 

CH3COOC2H4OC2H4OCH3. 

Properties: Colorless liquid; b.p. 209. 1°C; flash point 
180°F (open cup); sp. gr. 1.04 (20/20°C); vapor 
pressure 0.12 mm (20°C). Combustible. 

Use: Solvent. 

diethylene glycol monooleate. See diglycol oleate. 

diethylene glycol monoricinoleate. See diglycol ricino- 
leate. 

diethylene glycol monostearate. See diglycol mono- 
stearate. 

diethylene glycol phthalate. See diglycol phthalate. 

diethylene glycol stearate. See diglycol stearate. 

diethylene oxide. See 1,4-dioxane. 

diethylenetriamine NH2C2H4NHC2H4NH2. 

Properties: Yellow liquid; ammoniacal odor. Strongly 
alkaline, hygroscopic, somewhat viscous liquid. Sol- 
uble in water, hydrocarbons. Corrosive to copper 
and its alloys. B.p. 206.7° C; f.p. -39° C; sp. gr. 
0.9542 (20/20° C); vapor pressure 0.37 mm (20° C); 
flash point 2I5°F; tvt/gal 7.9 lb (20°C); viscosity 
0.0714 poise (20°C); coefficient of expansion 0.00088. 
Grade: Technical. 

Containers: Drums; tank cars. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant to eyes and skin. Safety Data Sheet avail- 
able from Mfg. Chemists Assn., Washington, D.C. 
Uses: Solvent for sulfur, acid gases, various resins, 
dyes; saponification agent for acidic materials; fuel 
component (see hydyne). 

Shipping regulations: (Air) Corrosive label. 

diethylenetriamine pentaacetic acid 
HOOCCHzNCCH.CHjNTCH.COOH).]:. 

Properties: White, crystalline solid; m.p. 230° C (dec); 
slightly soluble in cold water; soluble in hot water. 
Grade: Technical. 

Hazard: May be toxic. 

Use: Chelating agent. 

N,N-diethylethanoIamine. See diethylaminoethanol. 
diethyl ether. See ethyl ether. 
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di^hy] efhoxymefhylenemalonate 

C2HiOCH:C(COOC2H5)2. 

Properties; Liquid; sp. gr. 1.0855 (I5/15°C)- refrac- 
tive index (n 20/ D) 1.4625; b.p. 279-281 °C with de 

Grade^°9W insoluble in water^ 

Grade. 98% nun (purity). Combustible. 

Containers: 55-gal drums, 
use: Synthesis. 

uns-diethylethylene. See 2-ethyl-l -butene. 

N N^iiethyiethylenediamine (C2 Hs h NC, N H 
Properties; Colorless liquid; b.p 145 2°0 sets tn 

6 8 Tb (20'CV “•^2" (2(i/2oV)! wt/ga1 

with wLr. ^’omts^We! 

Hazard; Moderate fire risk 
Use: Intermediate. 

para^l para'-(1.2-diefhylethyIene)diphenol. See hexes- 
diethyl ethylmalonafe CjHjCHfCOOC.H t 
Use; Intermediate. 

diethyl ethylphosphonafe CjHsProunr w ^ 

MSf ot. S..We. 

220;F\cOC)^Lm';;us?i ^ P°-n‘ 

Conumers: Steel drums. 

gasolinf aL’it^ei^rndfoa°m separation; 

acid diethyl esIer)*'(CjHiOQCc'1?'t d'Carboxylic 
crystalline solid; m.p. 

d"i;; 

Decomposed by water^ b.p. ]75^C. 

Uses; Biocide; intermediate. 

wt/'Sf q^'a^rib'^vf ’h'p- «■■• 

Uses; PiaScter'*'’'^' 


J" Comb3e;'’fow 

agentsfetc insecticides, emulsifying 

di(2-ethylhexyl)eth. 

(ToS“cV^°'f''^“-’ sp. gr 0 919 

(20/20 C) refractive index 1.^72- L 376°r 

^empeSSlet-"- ®sed as low- 

P ature plasticizer; base for synthetic lubricants. 

if2>f^thvIhov«rl\#s«l i. . /»•/« 

(di(2-ethylhexyl)amino- 



L^4r.,yH^L2H5)CH2]2N(CH2)20H 

ga?7 2'lb R in water; wt/ 

Use • •r""’ P°‘"‘ 280° F. Combustible. ' 

ses. Emulsifier; acid-stable wetting agent. 

‘*P?S!?s'*r!,f‘V t^H’CH(C2H5)CH2]20. 

mo^tlnsoli^wl ^ ''Ouid; mild odor. Al- 

6.6 Ib/g^l ?20°n.’^K®''’ (20/20“C); 

<0 01 mm /:?n°r^ vapor pressure 

cosity 2 ™9 CP g'^ss below -95°C; vis- 

,/.4525. Combustible.^’ 20/D) 

poLnt^ftn2^"f;,3^"«eake^?°^ 



..^-cinyinexylphospho 

™Por;S;?n'T 

S42n/p9’ i.'50-16I°C (0.26 mm); flash 

common°nr;J"®° ® miscible with most 

low toxicity ^ solvents. Combustible. Probably 

Containers: 5-, 55-gal drums. 

gasoline adnlr extraction; solvent separation; 
lizer- textile ^ve; anti-foam agent; plasticizer; stabi- 
lizer, textile conditioner and antistatic agent. 

.X - 


PPoSrtilf 

mm); vapor pressure 0^’ ’’•P' '^i^^C; 2]4°C A 
water; viscosity 1 3.7 insoluble in 

A5ay;^99% min^°'" ‘°^'®i‘y^ 

Uses; 'iflastictfr ' ®®ra; tank trucks 

purpose plastici’zere “such‘s with general 

'ISi’iiHi''"?'™"'’ 

®?sity 3.70 cp (20°C)?^flasr 20°Q; vS 


^iiuiuoner and antistatic agent. 

***C,'h*' onr^u fumafate; DOF 

G8H,700CCH:CHC00CsH,7 

(™5^/25°n. ®P- Sr- 0.937-0.94C 

*men7ai?o°n.°™^^ poiymerizaiion and co-poly- 


merization. 

bexahydrophthalate (dioctyl hexahy 

Cionn^ h8'^i'?°i°rad liquid; sp. gr. 0.958( 
vannr (20°C); b.p. 216°C (5 mm) 

visenc;t^*^a*.>*i*^^ 2'2 mm (200°C); insoluble in water 

tible (20°C); flash point 425° F; combus- 

tible. Low toxicity. 

Use: Plasticizer. 

hydrogen phosphate (bis(2-ethylhexyl 

hydrogen phosphate) (CgH,7)2HP04. 

fCOrt'^/inop'f .°-^22 (20/4°C); flash point 

Use- ^u®°luble in water. Combustible, 

use. Heavy-metal extraction. 

isophthalate (dioctyl isophthalate) 

QH4[C00CH2CH(C2H5)C,H,]2. 

sn b’quid. B.p. 258°C at 10 mm; 

(20/20°C); 8.2 Ib/gal; pour point +46°C; 
busfibk 86.5 cp (20°C). Corn- 

Use: Plasticizer. 
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di(2-ethylhexyl) maleate (dioctyl maleate; DOM) 

CgHnOOCCHiCHCOOCsHn. 

Properties; Liquid; b.p. 209° C (10 mm); f.p. sets to 
glass below -60°C;sp. gr. 0.9436 (20/20°C); wt/gal 
7.9 lb (20° C); flash point (open cup) 365° F. Insol- 
uble in water. Combustible. Low toxicity. 

Containers; 1-gal cans; 5-, 55-gal drums. 

Uses; Copolymers; intermediate. 

di(2-ethylhexyl) phosphite (bis(2-ethylhexyl) phosphite 
(C8H„0)2PH0. 

Properties; Mobile, colorless liquid with mild odor 
and a high degree of thermal stability. Insoluble in 
water (hydrolyzes very slowly); miscible with most 
common organic solvents. Sp. gr. 0.937 (20/4°C); 
b.p. 163-164°C (3 mm); refractive index n 25/D 
1.444; flash point 330°F. Combustible. 

Containers; 5-gal, 55-gal drums. 

Uses; Lubricant additive; intermediate; adhesive. 

di(2-ethylhexyl)phosphoric acid (dioctyl phosphoric 
acid) [C4H9CH(C2H5)CH2]2HP04. 

Properties; Liquid having strong acid properties; sp. 
gr. 0.973 (25/25° C); f.p. -60° C; refractive index 
1.4420 (n 25/D); flash point 385°F; wt/gal 8.2 lb. 
Insoluble in water; soluble in organic solvents. Com- 
bustible. 

Hazard; Toxic and irritant. 

Uses; Metal extraction and separation; intermediate 
for wetting agents and detergents. 

Shipping regulations; (Air) Corrosive label. 

di(2-elhylhexyl) phthalate (dioctyl phthalate; DOP) 

C6H4[C00CH2CH(C2H5)C4H9]2. 

Properties; Light-colored odorless liquid; sp. gr. 
0.9861 (20/20°C); pour point -46°C; refractive 
index 1.4836; flash point 425° F; 8.20 Ib/gal (20° C); 
b.p. 231°C (5 mm); vapor pressure 1.32 mm Hg 
(200° C); viscosity 81.4 cp (20° C); insoluble in water; 
miscible with mineral oil. Combustible. 

Derivation; Reaction of 2-ethylhexyl alcohol and 
phthalic anhydride. 

Containers; Drums; tank cars; tank trucks. 

Uses: Plasticizer for many resins and elastomers. 

di(2-ethylhexyl) sebacate (dioctyl sebacate) 
(-C4H8C00C8H,7)2. 

Properties: Pale straw-colored liquid; sp. gr. 0.91 
(25°C); refractive index 1.447 (28°C); b.p. 248°C (4 
mm); f.p. -55°C; flash point 410°F (COC); insol- 
uble in water; partially compatible with cellulose ace- 
tate and cellulose acetate butyrate; compatible with 
ethyl cellulose, polystyrene, polyethylene, vinyl chlo- 
ride, and vinyl chloride acetate. Combustible. Low 
toxicity. 

Containers: Drums; tank cars. 

Use: Plasticizer. 

di(2-ethylhexyl) sodium sulfosuccinate. See dioctyl so- 
dium sulfosuccinate. 

di(2-efhylhexyl) succinate (dioctyl succinate) 
CgHnOCOCHzCHzCOOCgH,,. 

Properties: Liquid; b.p. 257° C (50 mm); f.p., sets to 
glass below -60° C; sp. gr. 0.9346 (20/20°C); wt/gal 
7.8 lb (20°C); flash point (open cup) 315° F; vapor 
pressure <0.01 mm (20°C); solubility in water 
<0.01% by wt (20° C). Combustible. Low toxicity. 
Containers: 1-gal cans; 5-, 55-gal drums. 

Uses; Plasticizer; intermediate. 

diethylhydroxylamine (C 2 H 5 ) 2 N 0 H. 

Properties; Liquid; refractive index (n 20/ D) 1.4238. 
Combustible. 


Grade; 85%. 

Uses; Photographic developer; antioxidant; corrosion 
inhibitor. 

diethyl isoamylethylmalonate 
(C 2 H 5 )(C 5 Hn)C(COOC 2 H 5 ) 2 . Colorless liquid; sweet 
odor; sp. gr. 0.950 (25/25°C). Combustible. Used 
as an intermediate. 

diethylketone (metacetone; propione; 3-pentanone; 
ethyl propionyl) C 2 H 5 COC 2 H 5 . 

Properties: Colorless, mobile liquid; acetone-like 
odor; soluble in alcohol and ether; slightly soluble in 
water. Autoignition temp. 846° F. B.p. 101°C; sp. 
gr. 0.816; f.p. — 42°C; flash point (open cup) 55°F. 
Low toxicity. 

Derivation: By distilling sugar with an excess of lime. 
Method of purification: Rectification. 

Grade: Technical. 

Containers: Iron drums; glass bottles. 

Hazard: Flammable, dangerous fire hazard. 

Uses: Medicine; organic synthesis. 

Shipping regulations; (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

diethyl maleate C 2 H 500 CCH:CHC 00 C 2 Hs. 

Properties: Water-white liquid; sp. gr. 1.0687; 8.92 
Ih/gal (20°C); refractive index (n 20/D) 1.4400; b.p. 
225°C; f.p. — 11.5°C (approx.); viscosity 3.567 cp 
(20°C); flash point 200° F (COC); dielectric constant 
2.18 (calc) (25° C); surface tension 37.0 dynes/cm 
(20°C). Readily soluble in alcohol, diethyl ether, 
paraffinic hydrocarbons and common organic sol- 
vents; soluble in water; readily hydrolyzed by alka- 
line solutions. Combustible. 

Derivation: Reaction of maleic anhydride with ethyl 
alcohol in the presence of a catalyst. 

Containers: I -gal cans; 5-, 55-gal drums; tank cars. 
Hazard: Irritant to eyes and skin. 

Uses; Organic synthesis; flavoring. 

diethyl malonate. See ethyl malonate. 
diethylmalonylurea. See barbital. 

diethyl (l-methylbutyl)malonate 
[C3H7CH(CH3)]CH(C00C2H5)2. Colorless liquid; 
ester odor; sp. gr. 0.969 (25/25°C). 

Uses: Intermediate; organic synthesis. 

diethylmethylmethane. See 3-methylpentane. 

0,0-diethyl O-para-nitrophenyl phosphorothioate. See 
parathion. 

diethyl oxalate. See ethyl oxalate, 
diethyl oxide. See ether. 

di(para-ethylphenyl)dichloroethane. See 1,1-dichloro- 
2.2-bis(para-ethylphenyl)ethane. 

N, N-diethyl-para-phenylenediamine. See para-amino- 
diethylaniline. 

diethyl phosphite (C 2 H 50 ) 2 HP 0 . 

Properties: Water-white liquid; b.p. 138°C; sp. gr. 
1.069 (25° C); refractive index 1.4061 (n 25/ D); flash 
point 195°F (COC). Soluble in water, common or- 
ganic solvents. Combustible. 

Uses: Paint solvent; lubricant additive; antioxidant; 
reducing agent; intermediate for flame retardants 
and insecticides; phosphorylating agent. 

O, 0-diethyl phosphorochloridothioate (ethyl PCT) 
(C2H50)2P(S)C1. 

Properties; Colorless to light amber liquid; sp. gr. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



DIETHYL PHTHALATE 


292 


1.196 (25/25°C); f.p. below — 75°C; bp 49°C «. I 

waTeV'thl'r 25/ D); insoluble in 

water soluble in most organic solvents. Stable at 

room temperature; slowly isomerizes at I00°C. 

cholinesterase inhibitor. May be 
highly toxic; irritant to eyes and lungs. 

Uses; Intermediate for pesticides; oil and gasoline 
additives; flame retardants; flotation agents ^ 

phosphate, liquid 

n.o.s., (Rail) Poison label, (Air) Poison label 
acceptable on passenger planes '• 

(ethyl phthalate; DEP) 

^6H4(C02C2H5 )o. 

(25rc): ..S„^37.fS;cm 

cosity 31 3 centistnifp.: m°r\. (^u c), vis- 

MreVS <"< 2 'q, 73T"„'”(S?'cr K” 

Contamers: Drums; tank cars 

“I inkai.- 

uSft V" '""“ami'onS 

ptoiSTtitg 

Phor substitute; pfastfes' nerfnme'^'^^ sprays; cam- 
solvent; alcohol denatur?n^^^ ®' 5 ' ^^ative and 
Plastid7«r In ,oli<i rocta propnlSS""" "'’"''"“l 

0 3 '.- pSLiln., ' "‘'"■ 
nazin.**'^* O'^'Pyrazinyl phosphorothioate. See Ihio- 


diethyl succinate (-CH2COOC2H5), 

B'J’"216'2°C°Yn"''2^o“ri'’ Pleasant odor. 

Wt/gal 8 7 lbr 2 n°rv^ (20/20»Q; 

/gai 8 ./ lb (20 C), refractive index (n 20 / DI I 49 ni. 

Uses: Plasticizer; intermediate; flavoring, 
diethyl sulfate (ethyl sulfate) (C2H5)2S04 

and et£ri-n^nfKi^°"‘'°''''‘’^'''^l alcohol 

208 °r fdpVv ^ ^ ^P- fif- i-iso^; b.p. 

point 220 °F- ( 20 °C); dash 

lb f20°a f’n ‘""’P- wt/gal 9.8 

Combus^blJ:^' ^ '-29 ep (20“Q. 

°£ho]°"' ™ ethyl 

Sd TSfnfc.'i"'™-' i" «.=».. 

Containers: Drums; tank cars 

strontirSS'' -"^1 inhalation; 

Shfnn^n'^^*“‘'",® organic synthesis. 

Shipping reuglations; (Air) Poison label. 

diethyl sulfide. See ethyl sulfide. 

diethyl tartrate C,H4 0s(C2H5)2. 

mT'*l 7 “C*^so‘l!^hf ‘hick, oily liquid; b.p. 280 “C; 

1.2(il (20/4^0. clteS" *'■ 

OCH2 CH2)2S. 

hof volatile in steam. Soluble in alco- 

Sd ’ or n Ofi?’-) onoos^®''’ slightly soluble in water, 
bustfwe ^ '’ P- 225 °C (746 mm). Com- 


diethylpyroearbonate (DEPC) 

C2H50C(0)0C(0)0C2H, 

MiS'k witt°ethanol Ind*'^’ 1 ^^“’ ^^‘er-like odor 
1.395-1.398 (25°C) ^ methanol. Refractive index 

Grade: F.C.C. 

ritanuo^eyes an^skin""'^"*'*' P^^ibited (FDA). Ir- 

use. Fermentation inhibitor. 

Hor ' h ( st'lbestrol; DES) 

droxy7ph;n5l)!3"heS“A 

/-c^s-i^sarahSSet- 

Properties: White aZri ^ compounds. 

'5^^72°C; almost iSub'e m.p 

eohol, chloroform, ether fmtl" >" ai- 

^hydroxide. ’ ‘^tty oils, and dilute alkali 

sole; from anis^n^"^'*’”'® dydrobromide; from ani- 
Grade; U.S.P. 

'ions, no^res^idues are^ne”®^"' USDA regula- 

..h^md animals. Not permitted tissues of slaugh- 

— "I =»"SS 


* NHCSNHC 2 H 3 . 

in wat^r "’■P" h8-71°C; slightly soluble 

zene and ^ *" methanol, ether, acetone, ben- 
Uses- ’lnhihit^^’ acetate; insoluble in gasoline, 
tions- anr corrosion in metal pickling solu- 

tions, accelerator activator in elastomers. 

’r^ '®‘*’y'-meta-foluamide (deet) 
CH3QH4C0N(C2H3)2. 

160°c‘no liquid; mild bland odor; b.p. 

fractiVe ;nd"’"’?’co®L 0-996-J-002 (25/25°C); re- 

in waf.r^i I:p0-h5235 (25°C); slightly soluble 
Combustible” alcohol, ether and benzene. 

Grade: U.S.P. 

n° ^5'cs and mucous membranes. 

\ ‘ repellents; resin solvent; film formers. 

PrOnyr!!y'’' 7 ^'t*°'“'‘'*"® C6 H 4 N(C 2 Hs) 2 . 

ind^ex(r2o)'D?‘l.l3’^L^ 

ufp^^n ■ ^.'■°’’®hly toxic. See toluidine. 

Use. Dye intermediate. 

(I-diethylamino-2-methyI- 
benzene) CH 3 QH 4 N(C 2 H 5 ) 2 . 

'vater; m.p. 72.3°C; b.p. 
nnid, *' soluble m water, alcohol, and ether, 
derivation; From ortho-toluidine. 

nt“n ■ P.''°hably toxic. See toluidine. 

Use. Dye intermediate. 

^’5f'*!nJ*!^*,5l‘,?>5>b"trichIoro-2-pyridyl phosphorothio- 
ate Cl3CsNHOP(S)(OC2H5)2. 

t-roperties: Solid; m.p. 41.5-43°C; soluble in acetone, 
oenzene. ether; almost insoluble in water. 
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Hazard; Toxic. Cholinesterase inhibitor. 

Use: Insecticide. 

Shipping regulations: (Rail, Air) Poison label. Not ac- 
cepted on passenger planes. 

3,9-diethji-6-tridecanol (heptadecanol) 

C4H,CH(C2H5)C2H4CH(0H)C2H4CH(C2H5)2. 

Properties: White solid; sp. gr. 0.8475; b.p. 309° C; 
flash point 310°F (open cup); refractive index 1.4531 
(20°C). Insoluble in water. Combustible. 

Uses; Intermediate for synthetic lubricants, defoam- 
ers and surfactants. 

1,1-diethylurea NH 2 CON(C 2 H 5 ) 2 . White solid; m.p. 
75°C; soluble in water, alcohol and benzene. When 
copolymerized with simple urea by the use of form- 
aldehyde, it yields modified resins that differ in na- 
ture from those made from monosubstituted ureas. 
These resins tend to be permanently thermoplastic. 

diethylzinc (ethylzinc; zinc ethyl; inc diethyl) 

Zn(C 2 H 5 ) 2 . The first known organometallic com- 
pound. 

Properties; Colorless, pyrophoric liquid; sp. gr. 1.207 
(20°C); f.p. -28°C; b.p. 118°C. Soluble in most 
saturated hydrocarbons. 

Derivation: Action of ethyl iodide on zinc and sodium- 
zinc; or by interaction of zinc chloride with triethyl 
aluminum. 

Grade; Technical. 

Containers: Sealed tubes; steel cylinders. 

Hazard: Ignites spontaneously on contact with air. 
Dangerous fire hazard. Decomposes violently in 
water. 

Uses; Organic synthesis; catalyst for polymerization 
of olefins; high energy aircraft and missile fuel; pro- 
duction of ethyl mercuric chloride. 

Shipping regulations; (Rail) Pyrophoric liquids, 
n.o.s., Red label. (Air) Not acceptable. 

dilTerential gravimetric analysis (DGA). A variation of 
differential thermal analysis in which additional in- 
formation is obtained by determining the rate of 
change in weight during the heating process. 

differential thermal analysis (DTA). The method of 
precisely measuring the temperature, and the rate of 
temperature change as heat is added to or abstracted 
from a sample of material that is in a controlled 
constant environment. The method detenmnes 
whether the sample is a pure substance or a mix- 
ture, and yields information about its composition 
and thermal properties. 

diffraction, x-ray. A method of spectroscopic analysis 
involving the reflection or scattering of x-radiation 
by the atoms of a substance (lattice) as the rays pass 
through it. The rays are reflected by the atoms at an 
angle that is characteristic of the substance, yielding 
a spectrum that indicates its atomic or molecular 
structure. The spectra thus obtained are well-defined 
and specific; from them the properties of elements, 
and the structure of both crystalline and amorphous 
materials can be obtained. For example, unvul- 
canized rubber gives an amorphous pattern, while 
vulcanized rubber is crystalline; the cellulose macro- 
molecule has been found to have alternating crystal- 
line and amorphous areas. X-ray diffraction was one 
of the earliest and most successful methods of in- 
strumental analysis; developed by Bragg and von 
Laue early in this century, it was used with dramatic 


effect by Moseley (1912) in establishing the location 
of several elements in the Periodic System. 

See also lattice; crystal; x-radiation. 

diffusion. The spontaneous mixing of one substance 
with another when in contact or separated by a per- 
meable membrane or microporous barrier. The rate 
of diffusion is proportional to the concentrations of 
the substances and increases with temperature. Dif- 
fusion occurs most readily in gases, less so in liq- 
uids, and least in solids. The theoretical principles 
are stated in Tick’s laws. In gases, diffusion takes 
place counter to gravity, and the rate at which dif- 
ferent gases diffuse into a particular gas (e.g. air) is 
inversely proportional to the square roots of the 
densities. Carbon dioxide and chlorine vapor will 
diffuse in air until a uniform mixture results. Diffu- 
sion occurs in the cell walls of plants and animals 
(see osmosis). Many substances diffuse through a 
parchment membrane. See also dialysis. 

diffusion, gaseous. A technique used for separating 
the light isotope of uranium (U-235) from the heavy 
isotope (U-238). The uranium is allowed to diffuse 
through a series of microporous barriers, whose 
apertures are of molecular dimensions, in the form 
of the gas uranium hexafluoride; this is a mixture of 
U’'*F6 and U'^'Fe in a ratio of 140 to I. Because of 
the vastly greater number of the heavier molecules 
and the extremely small difference in their masses, 
the mixture must pass through the barrier a great 
many times to obtain a high concentration of the 
235 isotope. Assuming that the diffusion rate of two 
gases through a porous barrier is inversely propor- 
tional to the square root of th eir mole cular weights, 
the ideal separation factor is VAfi|3/2, where 3/2 is 
the molecular weight of U^^Fe and 3/i that of 
U”*F6. This method is still in use for uranium en- 
richment for nuclear power plant fuel. 

diffusion length. A property of materials used in reac- 
tors lor moderators or reflectors. It is a measure of 
the distance a thermal neutron diffuses after it is 
thermalized until it is captured. It is related to the 
density of the material and to the scattering and ab- 
sorption cross sections. 

difluophosphoric acid. See difluorophosphoric acid. 

1,1,1-dinuorochloroefhane. See 1,1,1-cklorodifluoro- 
ethane. 

difluorochloromethane. See chlorodifluoromethane. 
difluorodiazine FN:NF. 

Properties: Gas; can exist as cis and trans isomers. 
Grade: All trans isomer; 95-99.8%. 

Hazard: May be toxic. See fluorine. 

Use: Trans form — preparation of ionic fluorine com- 
pounds; cis form — polymerization initiator. 

difluorodichloromethane. See dichlorodifluoromethane. 

4,4'-dinuorodiphen}i FC 6 H 4 C 6 H 4 F. 

Properties: White, crystalline powder; aromatic odor. 
Soluble in alcohol, ether, chloroform, and oils; in- 
soluble in water. Sp. gr. 1.04; m.p. 92-95°C; b.p. 
254-255°C. 

Use; Medicine. 

difluorodiphenyltrichloroethane. See DFDT. 

Ijl-difluoroethane (ethylidene fluoride) CH 3 CHF 2 . 
Properties; Colorless, odorless gas. B.p. -24.7° C; 
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f P- *P- ST. 1.004 (-25° C): index of re- 

fraction 1.255 (20° C). Insoluble in water. 

Derivation: By adding hydrogen fluoride to acetylene 
Grades; Technical, 98%. 

Containers: Cylinders. 

Hazard; Flammable, dangerous fire risk. Moderately 
toxic by inhalation. Narcotic in high concentrations- 
lung irntant. Flammable limits in air 3 7-18% 

Uses: Intermediate. 

Shipping regulations: (Rail) Red Gas label (Air) 
Flammable Gas label. Not acceptable on passenger 

■•S ™>"i- 

difluoromethane CH 2 F 2 

Uses. Refrigeration; organic synthesis. 

difiuoromonochloroethane. Legal label namp rPotn 
forl,l,l-chlorodifluoroethane(q.v) 

difluoromonochloromethane. See chlorodifluorometh- 
(‘*‘fl“°Phosphoric acid) 
sp.^g?.’^L5^3°\25V4°C)-®'fp^“-^^^^ 


activated sludge- (c) 
removal of hgmn from wood by hot chemicafsolu 
tions m he manufacture of chemical cellulose and 
a’- separation of fabric from scrap tires 
of *’y*ox‘de solution in the reclaming 

Sge?e? (q.J) f°r (e) and (d) is called f 

digitalis. A drug obtained from dried leaves of the 

1 treatment of cardiac diseases 

freiuenrcoma- reactions are ti- 

j^equent. Contains both digitonin and digitoxin 
Toxic symptoms result from overdose. 

‘’'!ee‘ds-"uSd”for°t'h; H fP°."*" .derived from digitalis 
fnsoh.Mf ^ determination of cholesterol (an 

I^an 1 '°" ‘=°'"P°“nd is formed). Also uU 

as an analytical reagent. 

^'pu^urea'^"'^'’’ S'yeoside of Digitalis 

’ °,d°riess, bitter leaflets or powder; 

soluble fn"aRoho’l. ® ^^ 
""pTSeTifoxgloveS'^'^''^' 

Grade: U.S.P. 

^afa/^*^ Highly toxic by ingestion. Overdose can be 
Use: Medicine (cardiac treatment), 
diglycerol. See polyglycerols. 

resorcinol diglycidyl 


°phosphates^w1th va^^inp°n ^ .^^icium 

phosphate. ^ ® Proportions of calcium and 

Grade: F.C.C. 

Use: Feed supplement for livestock and poultry. 

preparafio^'of tood ^1p foTnan “*®d chiefly in the 
I'gnin is separated fiorn ™nPf '^^ich 
means. It operates at about An “ chemical 

wood is fed to the A'Lc? ‘ P®‘ ®"d I70°C. The 

which the cooking hjufr s added of chips, to 

are 12 ft in diameter and Is ft t-^(.^‘®"dard digesters 

ness of 2 inches These hold ^ thick- 

and some are Ln iLer ThA“‘^A™^^^°P'"°°d, 
from 2.5 hr for board ftock^to%‘'rV"®u?y‘='^ 
per. Heat supply is bv f bleached pa- 
?xchanger, though some tlne^hl"® ^eat 

jection. Digester! are steam in- 

continuous operation Thev are tind 

mg fabricated rubber Drodnrt?/-f-^° reclaim- 

digestion P Sfion (2r‘ """ 

■fe 'as"sin(iLSn of “ 

the animal organism Hvh u?"'- ‘"gested foods by 
trie juice plays rArLine * m the gas- 

which initiates carbohydrate^breavf saliva, 
and pancreatic secretion in tfe hde 

types of enzymes catalvze thf '"‘=^^"6- Numerous 
metabolism; nutrition ^ * Processes. See also 

eral pr"ofslTsf (af fhf to sev- 

certain mineral dissolution of 

hons; (b) the liquSrof o"rA°™" concentra- 

rganic waste materials 


^igJycol, See diethylene glycol, 
diglycol acetate. See diethylene glycol diacetate. 
*ethanof""”^'”'’’ Trademark for 2-(2-aminoethoxy)- 

'*'o(Si2CH?OCPNhS'‘'’^'“" dicarbamate) 

,''^h‘te crystalline solid; relatively stable 
iico- \!i "y^rolysis, but less stable to basic conditions. 
Use. Manufacture of resins. 

**'m^*i”!i*^5J?.r?!ttrmate [diethylene glycol bisfchlorofor- 

mate)] OfCHjCHjOCOCOj. ' 

'^-P- 125-127°C (5 mm); flash 
P t Tj combustible; nontoxic; soluble in ace- 
licAf’o ’•^**’^r. chloroform, and benzene. 

s. Preparation of nonvolatile plasticizers or modi- 
fying agent. 

Cl CHz CH 2 OCH 2 CHj OH. 

or 1 Colorless liquid; miscible with water; sp. 
g. 1.1698; b.p. 196. 8°C; flash point 225°F; combus- 
tible; vapor pressure 0.17 mm. 
azard. Moderately toxic by ingestion and inhala- 
tion; an irritant. 

diglycolic acid 0 (CH 2 C 00 H) 2 . 

Properties: White crystalline solid; m.p. 148°C; solu- 
'*i alcohol; pH of 10% aqueous solu- 

lon 1.4. Forms a nonhygroscopic monohydrate at 
relative humidities above 72% at 25° C. Low toxicity. 
Containers: Multiwall paper bags, 
ses. Manufacture of resins and plasticizers; organic 
synthesis; sequestering agent; emulsion breaker in 
petroleum. 

di^ycol laurate (diethylene glycol monolaurate) 
C„H23C00C2H40C2H40H. 
roperties: Light straw-colored, oily liquid practically 
odorless, nontoxic, and edible. Sp. gr. 0.96. Dis- 
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persible in water; soluble in methanol, ethanol, tolu- 
ene, naphtha, and mineral oil. Miscible in certain 
proportions in cottonseed oil, acetone, and ethyl 
acetate. Flash point 290° F; low toxicity; com- 
bustible. 

Derivation: Laurie acid ester of diethylene glycol. 

Uses: Emulsifying agent for oils and hydrocarbon 
solvents; emulsions for lubrication, sizing, finishing, 
of textiles, paper, and leather; fluid emulsions of oils 
for hand lotions, hair dressings, etc.; cutting and 
spraying oils; dry-cleaning soap base; antifoaming 
agent. 

diglycol methyl ether. See diethylene glycol dimethyl 
ether. 

diglycol monostearate (diethylene glycol monostearate) 
C,7 H35 COOC2 H4 OC2H4 OH. 

Properties: Small white flakes, available in regular or 
water-dispersible types. Nontoxic. 

Uses: Emulsifier and thickener in cosmetics; mold re- 
lease lubricant for die casting; temporary binder for 
ceramics and grinding wheels. 

diglycol nitrate. See diethylene glycol dinitrate. 

diglycol oleale (diethylene glycol monooleate) 
C,7H33C00C2H40C2H40H. 

Properties: Light red, oily liquid; fatty odor. Soluble 
in ethanol, naphtha, ethyl acetate, methanol; partly 
soluble in cottonseed oil; insoluble in water. Sp. gr. 
0.93; iodine value 65-75; titer below 0°C; pH (25°C) 
7. 7-8.2 (5% aqueous dispersion). Combustible; non- 
toxic. 

Derivation: Oleic acid ester of diethylene glycol. 

Uses: Emulsifying agent for fluid water-in-oil emul- 
sions for the manufacture of furniture and automo- 
bile polish; water-emulsion paints; agricultural 
sprays. 

diglycol phthalate (diethylene glycol phthalate) 
C6H4(C00C2H40H)2. 

Properties: Pale yellow, liquid resin. Soluble in meth- 
anol, ethanol, acetone, ethyl acetate; partly soluble 
in toluene, naphtha, mineral oil, cottonseed oil; in- 
soluble in water. Sp. gr. 1.29; saponification value 
430-450; acid value 170-175. Combustible; nontoxic. 
Use: Plasticizer; emulsifier. 

diglycol ricinoleate (diethylene glycol monoricinoleate) 
C,7H32(0H)C00C2H40C2H40H. 

Properties: Light yellow liquid; f.p. below — 60°C; 
sp. gr. 0.980 (25°C). Soluble in alcohol, acetone, 
and ethyl acetate; insoluble in water. Combustible; 
nontoxic. 

Use: Plasticizer for high polymers and elastomers. 

diglycol stearate (diethylene glycol distearate) 
(C,7H35C00C2H4)20. 

Properties: White, wax-like solid; faint fatty odor. 
Disperses in hot water; soluble (hot) in alcohol, oils, 
and hydrocarbons. M.p. 54-55°C; sp. gr. 0.9333 
(20/4° C). Combustible; nontoxic. 

Derivation: Stearic acid ester of diethylene glycol. 
Grades: Technical; cosmetic. 

Containers: Drums. 

Uses: Emulsifying agent for oils, solvents, and waxes; 
lubricating agent for paper and cardboard; suspend- 
ing medium for powders in the manufacture of pol- 
ishes, cleaners, and textile delusterants; temporary 
binder for abrasive powders and clays for ceramic 
insulation; protective coating for hygroscopic pow- 
ders; thickening agent; pharmaceuticals. 


digiyme. Abbreviation for diglycol methyl ether. See 
diethylene glycol dimethyl ether. 


digoxin. A cardiotonic digitalis glycoside, C 41 H 64 O 14 . 

Properties: Colorless to white crystals or white crys- 
talline powder; odorless. Melts at about 235° C 
(dec). Insoluble in water, chloroform, and ether; 
soluble in pyridine and dilute alcohol. 

Derivation: From the leaves of Digitalis lanata. 

Grade: U.S.P. 

Use: Medicine (cardiac diseases). 

“Di-Halo.”225 Trademark for bromochlorodimethyl- 
hydantoin (q.v.). 

diheptyl-para-phenylenediamine. See N,N'-bis(l,4-di- 
methylpentyl)-para-phenylenediamine. 

dihexadecylamine. See dipalmitylamine. 

dihexadecyl ether. See dicetyl ether. 

dihexadecyl sulfide. See dicetyl sulfide. 

dihexadecyl thioether. See dicetyl sulfide. 


dihexyl. See n-dodecane. 

di-n-hexyl adipate (-CH2CH2COOC6 Hi3)2. 

Properties: Liquid; color, water-white to maximum 
100 Pt-Co; sp. gr. (20° C) 0.939; refractive index 
(25°C) 1.438; surface tension (20° C) 32.7 dynes/cm; 
viscosity (20°) 8.8 cp; b.p. (4 mm) 183-192° C 
(midpoint 191°C); water solubility (25°C) 0.1%; gas- 
oline and oil solubility, complete. Flash point 325° F; 
combustible; low toxicity. 

Use: Low-temperature plasticizer for SBR elastomers. 


di-n-hexylamine [CH3(CH2)5]2NH. 

Properties: Water-white liquid; b.p. 233-243 C; sp. 
gr 0 788 (20/20°C); refractive index 1.434 (20°C); 
flash point 220° F. Combustible; low toxicity. 


di-n-hexyl maleate C 6 Hi 3 00CCH:CHC00Q^3. 
Properties: Liquid; sp. gr. 0.9602 (20/20 Q; b P. 
179°C (10 mm); refractive index 1.449 (20 C); 
vapor pressure, less than 0.0 1 mm (20° C), f.p. 
-70°C; viscosity 10.2 cp (20° C); solubility in water, 
Ipcq than 0.01% bv wt (20°C). Combustible. Low 


toxicity. 

Use: Preparation of resins. 


dihexyl phthalate. See di(2-ethylbutyl) phthalate. 

dihexyl sebacate (-CH2CH2CH2CH2COOC6 Hi 3)2. 
Properties: Light straw-colored liquid; b.p. (4 mm) 
203° C. Flash point 4!5°F; combustible; low toxicity. 
Derivation: By reacting dodecyl alcohol with sebacic 
acid. 

Containers: Drums; tank cars. 

Use: Plasticizer for vinyl resins. 


dihydrazine sulfate (N2H4)2 • H2SO4. 

Properties: White, crystalline flakes; m.p. approx. 
I04°C; decomposes at about 180°C; soluble in 
water; insoluble in most organic solvents. 

Grades: 95% grade is available commercially. 
Containers: Drums. 

Hazard: Moderately toxic and irritant. 

Use: Reducing agent. 

diliydric. Containing two hydroxyl groups connected to 
different carbon atoms, e.g., a dihydric alcohol. Di- 
hydric alcohols are collectively called glycols (diols). 
See also ethylene glycol. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Content 
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dihydroabietyl alcohol (hydroabietyl alcohol) 

Cl 9 

®P- ST- L007-1.008; refractive index 
(25°C); m.p. 

32 33 C, flash point 190°C; insoluble in water 
Combustible. 

Containers: Drums. 

Use: Plasticizer. 

1,8-dihydroacenaphthylene. See acenaphthene. 
dihydrochalcone. Any of a group of disaccharide 

sufh"^k^fJ'"® ® derived from 

such flavanones as naringm and hesperidin Basic 
research on the conversion of these compounds into 
® sweeteners has been in progress 

for some years; may be introduced in certain p^fr- 

Smre If •*’ f °‘^P®s‘es, etc., with the possibility of 
future use in beverages and foods. See also flavanonf 

"BestaneT C "h 3-beta-hydroxyl 

iini 11 t ^27H47 0H. A Sterol found in the feces 

Properties: Whufcit no^ySate) 142°C- 
IhSrof 

Use.^sB>'’=hemical research; pharmaceutical prepara- 

dihydrocodeinonc bitartrafe 
QgHaiNOi • QHfOe ■ 2)4 HjO 

Grade: N.F. 

f addiction, 
use. Meaicine (narcotic) 


nff hydrogenation of streptomycin 

Uses. Medicine (usually as sulfate salt). 

dihydrotachysterol QgHisOH. 

^SkaL fn°sof hf Odorless. 

ether ^ ® ^°'“hle in alcohol, 

oils! m. p T2/5-Ti9'&"""®'^ 

Grade; U.S.P. 

Use: Medicine. 

2,5-di hydrothiophen e-l ,1 -dioxide (sulfolene) 
07SCH2CH:CHCH2. 

r 7 n°fv^n ^°hd: b.p. decomposes; sp. gr. 1.314 

icSto^^e afr. P^^hally soluble in water, 

acetone and toluene. Combustible. 

*’D)''cf/H,fN’'‘'‘"'"®‘''y'‘l“'""''ne (“Agerite” Resin 

1 ?’'“'^" flakes; sp. gr. 1.03 

Tieil melting range, initial melt 75-100°C. 
use. Rubber antioxidant. 


'■°‘''P'’”‘'°('’2-“=2'.l'-c)pyrazidinium salt. See 

tial catalysfof^DNA synthe"s!s 

EDTA. See ethylenediaminetetra- 

dihydro-2(3).imidazoIone. See ethylene urea, 
’^■dihydroindenc. See indan 

9,20-dihydro-9-oxoanthracene. See anthrone. 
-i^-dihydropyran CsHgO 

«odS,f 

4“ i“;r 

“'5 •f&zii', s sssr ““ ” 


• Colorless, crystalline solid; m.p. gO°C; 
«nlnhil“fl'f ‘^"d alcohol; nearly in- 

orlnr- n,'" f insoluble in naphtha, characteristic 
odor, sweet cooling taste. 

UseJf Mph: sorbose bacterium on glycerol. 

nbcfi'pjT intermediate; emulsifier; humectant; 

suntan) ’ ^“"6'‘='des: cosmetics (creates synthetic 

2,4-dihydroxyacetophenone. See 4-acetylresorcinol. 

®°dium carbonate 

Al(0H)200C0Na. White powder. 

of aluminum isopropoxide and 
of sodium bicarbonate. 

Use. Medicine (antacid). 

dihydroxy-2-amino-4-octadecene. See sphingosine. 

1,8-dihydroxyanthranol. See anthralin. 

1,2-dihydroxyanthraquinone. See alizarin. 

1,4 dihydroxyanthraquinone. See quinizarin. 

l,^dihydroxyanfhraquinone (anthrarufin) 
'-hH602(OH)2. 

Properties: Yellow crystals; soluble in alcohol; spar- 
ingly soluble in water. M.p. 280° C. 
erivation. By heating anthraquinone with boric acid 
and sulfuric anhydride. 

Use; Dyes. 

^’^dihy^oxyanthraquinone (chrysazin; danthron) 
'^14H6U2{0H)2. 

Proj^rties: Orange-colored powder or reddish-brown 
needles; m.p. I91°C; soluble in alcohol; sparingly 
soluble m water. 

^onafe'°"' ^ .8-anthraquinone potassium disul- 

Grades; Technical; N.F. 

Uses: Dyes; medicine. 

meta-dihydroxybenzene. See resorcinol. 

ortho-dihydroxybenzene. See pyrocatechol. 

para-dihydroxybenzene. See hydroquinone. 

2.4- dihydrqxybenzenecarboxylic acid. See beta-resor- 
cychc acid. 

2.4- dihydroxybenzoic acid. See beta-resorcylic acid. 

2.5- dihydroxybenzoic acid. See gentisic acid. 
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3,5-dihydroxybenzoic acid. See alpha-resorcylic acid. 

2.4- dihydroxybenzophenone Q Hs COQ H 3 (O H) 2 . 
Properties: Light-yellow, crystalline solid; m.p. 142° C; 

b.p. 194° C (1 mm); density 5.8 Ib/gal (20° C). Insol- 
uble in water; soluble in ethyl alcohol, methyl alco- 
hol, methyl ethyl ketone, and ethyl acetate. 

Use: Ultraviolet absorber in polymers. 

2.5- dihydroxybenzoquinone C 6 H 2 ( 0 H) 202 . 

Properties: Yellow-orange solid, m.p. 216°C (dec.); 

soluble in concentrated sulfuric acid; slightly soluble 
in ethyl alcohol, acetone, water, benzene. Insoluble 
in naphtha. 

Derivation: From hydroquinone. 

Hazard: Irritant to eyes and skin. 

Uses: Metal chelating; insecticides; polymerization 
inhibitor; tanning agent; dyestuff manufacture. 

2.3- dihydroxybutane. See 2,3-butylene glycol. 

2.5- dihydroxychlorobenzene. See chlorohydroquinone. 

3-(3,4-dihydroxycinnamoyl) quinic acid. See chloro- 
genic acid. 

dihydroxydiaminomercurobenzene 
0 HNH 2 C 6 H 3 HgC 6 H 3 0 HNH 2 . A mercury com- 
pound analogous to arsphenamine, used in medicine 
as a source of mercury. 

Hazard: Highly toxic. See mercury. 

Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s. Poison label. 

2,2'-dihydroxy-5,5 -dichlorodiphenylmethane. See di- 
chlorophene. 

dihydroxydiethyl ether. See diethylene glycol. 

2,2'-dihydroxy-5,5'-difluorodiphenyl sulfide 

FC6H3(0H)S(0H)C6H3F. 

Properties: White amorphous solid; m.p. 119-121°C. 
Soluble in acetone, ether, chloroform, ethanol, ethyl 
acetate and glacial acetic acid; moderately soluble in 
benzene; insoluble in water. 

Hazard: May be toxic. 

Uses: Fungicide (textile); agricultural chemical. 

2.4- dihydroxy-3,3-dimethylbufyric acid, gamma lactone. 
See pantolactone. 

N-{2,4-dihydroxy-3,3-dimethylbutyryl)-beta-alanine. 

See pantothenic acid. 

5,7-dihydroxydimethylcoumarin CiiHia 04 . Properties 
and uses closely resemble those of 5,7-dihydroxy-4- 
methylcoumarin (q.v.) 

dihydroxydiphenyl sulfone (sulfonyl bisphenol) 

(C6H40H)2S02. The commercial product is a mix- 
ture of isomers. 

Properties: White, free-flowing, odorless crystals. 
M.p. 215-240°C. Soluble in alcohol and acetone; in- 
soluble in water. 

Grade: Technical. 

Containers: 150-lb fiber drums. 

Uses: Electroplating; phenolic resins; poi 5 rvmyl chlo- 
ride; intermediate. 

5,5'-dihydroxy-7,7'-disulfonic-2,2'-dinaphthylurea 
(6,6'-ureylenebis-l-naphthoI-3-sulfonic acid) 

HOC,oH5(S03H)NHCONHCioH5(S03H)OH. 

Properties: (Crude) light gray paste. Soluble in water, 
very soluble in alkaline solution. 

Derivation: Phosgenation of J acid. 

Hazard: May be toxic. 

Use: Dye intermediate. 


para-di-(2-hydroxyethoxy)benzene. See hydroquinone, 
di(beta-hydroxyethyl)ether. 

di(2-hydroxyefhyl)amine. See diethanolamine. 

N,N-dihydroxyethyl ethylenediamine 

(CH2NHC2H40H)2. 

Properties: Solid crystals; m.p. 98° C; b.p. 196°C (10 
mm); flash point 355° F. Combustible. Low toxicity. 
Use: Manufacture of textile-finishing assistants. 

dihydroxyethyl sulfide. See thiodiglycol. 

N,N-dihydroxyefhyl-meta-toluidine 

CH3C6H4N(C2H40H)2. 

Properties: Li^t-gray solid; m.p. 62° C; dist. range 
175-185°C (2 mm). 

2.2 - dihydroxy-3, 5, 6,3', 5', 6 '-hexachlorodiphenyl meth- 
ane. See hexachlorophene. 

1.3- dihydroxy-4-hexylbenzene. See hexyl resorcinol. 

3',4'-dihydroxy-2-isopropylaminoacefophenone hydro- 
chloride aH 3 (OH) 2 COCH 2 NH(C 3 H 7 )- HCl. Light- 
colored crystalline powder with a faint odor. Used 
as an intermediate. 

3.4- dihydroxy-alpha-(mefhylaminomethyl)benzyl alco- 
hol. See epinephrine. 

l,8-dihydroxy-3-methylanthraquinone. See chryso- 
phanic acid. 

5,7-dihydroxy-4-methyIcoumarin CioH 804 - H 2 O. 
Properties: Yellow to white solid; fluoresces blue, ab- 
sorbs ultraviolet light; melting range 270-285°C; in- 
soluble in water, benzene, ether; soluble in alcohol 
and sodium hydroxide. 

Derivation: From phloroglucinol. 

Uses: In suntan oils as a sun screen; in wall paints as 
a whitening agent. 

1,1 '-dihydroxymethylferrocene [C 5 H 4 (CH 2 O H)] 2 Fe. 
Yellow crystalline solid; m.p. 85-86° C. Used as an 
intermediate. 

See also ferrocene. 

13 -dihydroxynaphthalene (naphthoresorcinol) 
C,oH 6 (OH) 2 . 

Properties: Transparent, crystalline plates; m.p. 124- 
125°C; soluble in alcohol, ether and water. Com- 
bustible. 

Derivation: By heating naphthalene-1 ,3-disulfonic acid 
with alkali at 230° C under pressure. 

Grades: Technical; reagent. 

Uses: Dyes; pharmaceuticals; analytical reagent for 
sugars, oils, glucuronic acid. 

Note: There are several other isomeric forms of di- 
hydroxynaphthalene (1,5-; 1,6-; 1,7-; 1,8-; 2,3-; 2,6-; 
2,7-). They are derived by heating a naphthalene 
disulfonic acid isomer with caustic soda; are soluble 
in alcohol and ether and sparingly soluble in water. 
M.p. ranges from 136°C (1,6-) to 260° C (2,6-). Their 
chief use is in organic dyes. 

4.5- dihydroxy-2,7-naphlhalenedisulfonic acid (chromo- 
tropic acid) CioH 4 (OH) 2 (S 03 H) 2 . 

Properties: White needles; very soluble in water; in- 
soluble in alcohol or ether. 

Hazard: May be toxic. 

Uses: Dyestuff intermediate; analytical reagent. 

2,3-dihydroxynaphthalene-6-sulfonic acid, sodium salt 
CioH5(OH)2S03Na. Coupler in diazo copying. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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2.8- dihydroxy-3-naphthoic add (CioH5(OH)2COOH), 
Properties: Light-green powder; slightly soluble in 

hot water, soluble in alcohol and acetone. M,p. 
235-240° C. 

Use; Intermediate. 

L-dihydroxyphenylalanine (L-dopa). An amino acid 
used in treating Parkinson’s disease, manganese poi- 
soning and muscular dystonia. Derived from several 
types of beans, including vanilla; also made syn- 
thetically. Classified by FDA as experimental drug. 

1,2-dihydroxypropane. See 1,2-propylene glycol, 
dihydroxypropanone. See dihydroxyacetone. 

8.9- dihydroxystearic acid Ci7H33(OH)2COOH. 
Properties: White crystals, odorless, tasteless. Soluble 

in alcohol and ether; insoluble in water. M.p. 135°C. 
Derivation; By heating dibromide of isooleic acid with 
silver oxide. 

dihydroxysuccinic acid. See tartaric acid. 

3,5-dihydroxytoIuene. See orcin. 

DII. Abbreviation for diesel ignition improver. 

diiodoacetylene (diiodoethyne) ICiCI. 

Properties; White crystals. Unpleasant odor. Light 
acts upon it, causing a gradual change in color to 
red and a separation of iodine. Highly volatile! Sol- 
uble in alcohol, ether, benzene; Insoluble in water. 
M.p. 78.5° C (decomp.). 

Derivation: By dissolving iodine in liquid ammonia 
and passing acetylene into the solution. 

Hazard; Highly toxic by inhalation. Vapors irritating 
to eyes and mucous membranes. 

Use: Organic synthesis; military poison. 

Shipping regulations; (Rail, Air) Not listed. Consult 
authorities. 


diiodoaniline GHsLNHz. 

Properties; Shining, brown crystals. Soluble in alco- 
hol, ether, chloroform, ethyl acetate, and carbon di- 
sulfide; insoluble in water. M.p. 96°C; sp. gr. 2.75. 

Derivation: By the action of iodine chloride on acet- 
anilide, followed by saponification and distillation 
with steam. 

Hazard; May be toxic. See aniline. 

Use; Medicine, 

diiodobrassidinic acid ethyl ester. See ethyl diiodo- 
brassidate. 

syra-diiododibromoethylene BrlC: CIBr. 

Properties; Crystals; m.p. 95-96° C. 

Deriration: Reaction of iodine and dibromoacetylene. 

Use: Organic synthesis. 

diiododiethyl sulfide (ICH2CH2)2S. 

Properties; Bright-yellow prisms. Slowly decomposes 
the rate being accelerated by light and by heat. Hy- 
drolyzed by alkali solutions. Soluble in alcohol ben- 
zene, ether; insoluble in water. M.p. 62° C. 

Derivation; Interaction of dichlorodiethyl sulfide with 
an acetic acid solution of sodium iodide. 

Hazard; Highly toxic by ingestion and inhalation. 
Strong irritant. 

Shipping regulations: (Rail, Air) Not listed. Consult 


diiodomethane. See methylene iodide. 

3,S-diiodosalicylic acid l2C6H2(OH)COOH. 

crystalline powi 

slightly soluble in water. 

Uses: Source of iodine for animal nutrition. 


diiodothyronine HOQHiOQHiIiCHiCHfNHiJCOOH. 

3,5-Diiodothyronine. A thyronine derivative which 
is an intermediate obtained in the manufacture of 
synthetic thyroxine; also, probably an intermediate 
in the synthesis of thyroxine by the thyroid gland, 

diisobutyl adipate (DIB A) [C2H4COOCH2CH(CH3^]2. 
Properties: Colorless liquid. Odorless. Compatible 
with most natural and synthetic polymers. Soluble 
in most organic solvents; insoluble in water. Sp. gr. 
0.950 (25°C); b.p. 278-280°C; f.p. -20°C; wt/gal 
7.95 lb; acidity (as adipic acid) less than 0.05%. 
Combustible. 

Containers: 1-, 5-gal cans; 55-gal drums; tank cars. 
Use; Plasticizer. 


diisobutyl aluminum chloride (DIBAC) 
[(CH,)2CHCH2]2A1C1. 

Properties; Colorless liquid; density 0.905 g/ml, f.p. 
-39.5°C. 

Derivation: Reaction of isobutylene and hydrogen on 
aluminum. 

Hazard; May be irritant to tissue. 

Use: Polyolefin catalyst. 

diisobutyl aluminum hydride (DIBAL-H) 

[(CH3)2CHCH2]2A1H. 

Properties: Colorless pyrophoric liquid; f.p. -80 C; 
density 0.798 g/ml; b.p, 105° C (0.2 mm); miscible in 
hydrocarbon solvents; dilute solutions nonpyrophonc. 

Derivation; Reaction of isobutylene and hydrogen 
with aluminum. 

Hazard; Ignites spontaneously in air; dangerous fire 
risk. 

Use: Reducing agent in pharmaceuticals. _ 

Shipping regulations: (Rail) Pyrophoric liquid, n.o.s., 
Red label. (lATA) Not acceptable. 

diisobutylamine [(CH 3 ) 2 CHCH 2 ] 2 NH. -inorv 

Properties; Water-white liquid; sp. gr. 0.745 (20 Ul, 
boiling range 1 36-140° C; amine odor. Flash point 
85° F. Low toxicity. 

Hazard: Flammable, moderate fire risk. 

Use: Intermediate. 


diisobutylcarbinol. See 2,6-dimethyl-4-heptanol. 
diisobutyl carbinyl acetate. See nonyl acetate. 

diisobutylene. A group of isomers of the 

C8H|6, of which 2,4,4-trimethylpentene-l and 2,4,^- 
trimethylpentene-2 are the most important sinc^ 
they are formed in appreciable amounts when isoou- 
tene (isobutylene) is polymerized. //;nopv 

Properties: Colorless liquids. Sp. gr. 0.7227 (6t) r;, 
boiling range 2 14-220° F. 

Hazard: Fire risk. Narcotic in high concentrations. 
Uses: Alkylation; intermediates; antioxidants; su - 
factants; lube additives; plasticizers; rubber chem 
cals. 

alpha-diisobutylene. See 2,4,4-trimethylpentene-L 
beta-diisobutylene. See 2,4,4-trimethylpentene-2. 
diisobutyl ketone (2,6-dimethyl-4-heptanone) 
(CH3)2CHCH2C0CH2CH(CH3)2. ^ 

Properties; Colorless liquid. Stable; mild o ^ ot . 
cible with most organic liquids; immiscible 
water. Sp. gr. 0.8089 (20/20°C); b.p. C; 
pressure 1.7 mm (20°C); flash point 140 . 

6.7 lb (20°C); freezing point -41.5°Q coefficient 
of expansion 0.00101 (20°C). Combustible. 

Grade: Technical. , 

Containers: 1-gal cans; 5-, 55-gal drums; tank c 
Hazard: Toxic. Tolerance 25 ppm in air. 

Uses: Solvent for nitrocellulose, rubber, sy 
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resins; lacquers; coating compositions; organic syn- 
thesis; roll-coating inks; stains. 

diisobutyl phenol. See octyl phenol. 

diisobutyl phthalate C6H4[COOCH2CH(CH3)2]2. 
Properties: Liquid; refractive index 1.4900 (n 25 /D); 
sp. gr. 1.040 (20/20° C); flash point 385° F; b.p. 
327°C. Combustible. Low toxicity. 

Containers: 55-gal drums, tank trucks, tank cars. 

Use: Plasticizer. 

diisocyanate. An organic compound with two isocyan- 
ate groups (-NCO), formed by treating diamines 
(e.g., toluene-2,4-diamine, hexa-methylenediamine, 
para, para'-diaminodiphenylmethane) with phos- 
gene. Combustible. 

Uses: Production of polyurethane foams, and elasto- 
mers; in phenol-formaldehyde resins to improve 
water and alkali resistance; bonding rubber to rayon 
or nylon. 

See also polyurethane. 

diisodecyl adipate (DIDA) 
C,oH2,OOC(CH2)4COOC,oH2i. 

Properties: Light-colored, oily liquid; mild odor. Sp. 
gr. 0.918 (20/20°C); f.p. -71°C; boiling range 239- 
246°C (4 mm); refractive index 1.450 (25°C); wt/gal 
7.5 lb. Flash point 225° F. Combustible. Low toxic- 
ity. Insoluble in glycerol, glycols and some amines. 
Soluble in most other organics. 

Containers: 1-, 5-gal cans; 55-gal drums; tank cars; 
tank trucks. 

Uses: Primary plasticizer for polymers. 

diisodecyl-4,5-epoxytetrahydroplitlialafe (“Flexol” PEP) 

OCsHsCCOOCioHji):. 

Properties: Liquid; sp, gr. 0.9867 (20/20°C); 8.2 
lb/ gal; pour point 38° C; oxirane oxygen 3%; com- 
bustible. 

Use: Plasticizer-stabilizer resistant to fungi; in vinyl 
plastics for outdoor use. 

diisodecyl phthalate (DIDP) C 6 H 4 (COOC,oH 2 i) 2 . 
Properties: Clear liquid with a mild odor; sp. gr. 
0.966 (20/20° C); f.p. -50° C; b.p. 250-257° C (4 
mm); refractive index (n 25° C) 1.483; viscosity 108 
cp (20° C); wt/gal 8 lb. Flash point 450° F; combus- 
tible. Insoluble in glycerol, glycols and some amines; 
soluble in most other organics. 

Grade: Technical. 

Containers: 55-gal drums; tank cars; tank trucks. 
Hazard: Moderately toxic and irritant. 

Use: Plasticizer. 

diisononyl adipate [C 9 H, 900 C(CH 2 ) 4 C 00 C 9 H| 9 ]. A 
low-volatility plasticizer based on isononyl alcohol. 
Combustible. 

diisooctyl acid phosphate (C 8 Hi 7 ) 2 HP 04 . 

Hazard: Strong irntant to skin and eyes. Toxic. 
Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. 

diisooctyl adipate (DIOA) 

C8HnOOC(CH2)4COOC8H,7. 

Properties: A light straw-colored liquid; mild odor; 
sp. gr. 0.924 (25°C); b.p. 214-226° (4 mm); f.p. 
^75°C. Flash point 370° F; combustible. Low toxicity. 
Containers: I-, 5-gal cans; 55-gal drums; tank cars. 
Use: Plasticizer, especially at low temperatures. 

diisooctyl azelate (DIOZ) 

CsH, 700C(CH2)7C00C8H,7. Liquid diester of 
azelaic acid. B.p. 237° C (5 mm); pour point -85° F, 


acid number 1.0; viscosity (min) 3.2 cs (210°F). Sp. 
gr. 0.92 at 20°C. Flash point 415°F; combustible. 
Low toxicity. 

Containers: Drums; tanks. 

Use: Plasticizer for vinyl resins; base for synthetic 
lubricants. 

See also di-2-ethylhexyl azelate. 

diisooctyl phthalate (DIOP) (CsH, 7 COO) 2 C 6 H 4 . Iso- 
meric esters obtained from phthalic anhydride and 
the mixed octyl alcohols made hy the Oxo process 
(see isooctyl alcohol). 

Properties: Nearly colorless, viscous liquid; mild 
odor; b.p. 370°C; sp. gr. (20/20°C) 0.980-0.983; 
wt/gal (20°C) 8.20 lb; flash point 450°F. Combus- 
tible. Low toxicity. Insoluble in water; compatible 
with vinyl chloride resins and some cellulosic resins. 

Grade: Technical. 

Containers: Drums; tank cars; tank trucks. 

Use: Plasticizer for vinyl, cellulosic, and acrylate res- 
ins and synthetic rubber. 

diisooctyl sebacafe (DIOS) 

C8H,700C(CH2)gC00CsH,7. 

Properties: Liquid; sp. gr. 0.915 (25/25° C); flash 
point 440° F; pour point -40° C; viscosity 24 cp 
(20°C); 7.65 Ib/gal. Combustible. Low toxicity. 

Containers: Drums; tank cars. 

Use: Plasticizer. 

diisopropanolamine (DIPA) (CH 3 CHOHCH 2 ):NH. 

Properties: White crystalline solid; sp. gr. 0.9890 
(45/20°C); b.p. 248.7°C; 8.2 Ib/gal (45°C); vapor 
pressure 0.02 mm (42° C); melting point 42° C; vis- 
cosity 1.98 poise (45°C); miscible with water. Flash 
point 260° F; combustible; low toxicity. 

Containers: Drums; tank cars. 

Uses: Emulsifying agents for polishes, textile special- 
ties, leather compounds, insecticides, cutting oils, 
and water paints. 

diisopropyl. See 2,3-dimethylbutane. 

diisopropylamine [(CH 3 ) 2 CIT| 2 NH. 

Properties: Colorless, volatile liquid with amine odor. 
B.p. 84.1°C; freezing point -96.3°C; sp. gr. (20/ 
20°C) 0.7178; wt/gal (20°C) 6.0 lb; refractive index 
1.3924 (n 20/D); flash point (open cup) 30° F. Slightly 
soluble in water; soluble in most organic solvents. 

Derivation: From isopropyl chloride and ammonia. 

Grade: Technical. 

Containers: 5-, 55-gal drums; tank cars. 

Hazard: Flammable; dangerous fire risk. Toxic by 
inhalation and ingestion; strong irritant. 

Uses: Intermediate; catalyst. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

diisopropylaminoethanol. See N,N-diisopropylethanol- 
amine. 

beta-diisopropylaminoethyl chloride hydrochloride 
(DIC) [(CH3)2CH]2NCH2CH2C1- HCl. 

Use: (Drganic synthesis, especially for introduction of 
the beta-diisopropylaminoethyl radical. 

meta-diisopropylbenzene C6H4(C3H7)2. 

Properties; Colorless liquid; sp. gr. 0.8559 (20/4° C); 
f.p. -63°C; b.p. 203°C; refractive index 1.4883 
(20° C); flash point 170°F. Insoluble in water; misci- 
ble with alcohol, ether, acetone, benzene, and carbon 
tetrachloride. Combustible. Autoignition temp. 

840° F. 

Uses: Solvent; intermediate. 
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para-diisopropylbenzene C 6 H 4 (C 3 H 7 ) 2 . 

Properties: Colorless liquid; sp. gr. 0.8568 (20/4°C); 
f.p. -17°C; b.p. 2I0°C; refractive index 1.4898 
(20°C). Insoluble in water; miscible with alcohol, 
ether, acetone, benzene, and carbon tetrachloride. 
Combustible. 

Uses: Solvent; intermediate. 

diisopropylbenzene hydroperoxide. Available as a 52% 
solution in a nonvolatile solvent. Colorless to pale 
yellow liquid. Strong oxidizing agent. 

Hazard: Dangerous fire risk in contact with organic 
materials. 

Shipping regulations: (Rail) Yellow label. (Air) (less 
than 60% in nonvolatile solvent) Organic Peroxide 
label; (over 60%) Not acceptable. 

N,N-diisopropylbenzothiazyl-2-sulfenamide 
< ^H 4 NC[SN(C 3 H 7 ) 2 ]S . Rubber accelerator. 

diisopropyl carbinol (2,4-dimethylpentanol-3) 
[(CH3)2CH]2CH0H. 

Properties: Colorless liquid. B.p. 140°C; f.p. below 
-70°C; wt/gal 6.9 Ib; flash point 120° F. Low tox- 
icity. Combustible. 

Containers: 55-gal drums. 

Hazard; Moderate fire risk. 

Uses: Solvent; organic synthesis (intermediate); dena- 
turant. 


diisopropyl cresol. Antioxidant or stabilizer in medi- 
cine (external). See also isopropyl cresol. 

N,N'-diisopropyldiamidophosphoryl fluoride (mipafox) 

(CH3)2CHNHP0(F)NHCH(CH3)2. 

Hazard: Toxic. Tolerance (as F), 2.5 mg per cubic 
meter of air. 

Use: Insecticide. 


diisopropyl dixanthogcn (C 3 H 70 CS 2 ) 2 . 

Properties; Yellow to greenish pellets; sp. gr. 1.28; 
m.p. 52° C (min); purity 98% (min.). Insoluble in 
water; soluble in ethyl alcohol, acetone, benzene and 
gasoline. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant. 

Uses; Modifier in polymerization reactions; additive 
for lubricants; flotation reagent; fungicide; weed 
killer. 


N,N-diisopropyIethanolamine (diisopropylaminoetb- 
anol) [(CH3)2CH]2NCH2CH20H. 

Properties: Colorless liquid; sp. gr. 0.8742 (20°C)- 
mm (20° C); freezing point 
-39.3 C; b.p. 191°C, flash point I75°F; slightly sol- 
uble in water. Combustible. 

Hazard; Strong irritant to tissue. 

Uses: Organic synthesis. 

Shipping regulations; (Air) Corrosive label. 

diisopropyl ether. Legal label name for isopropyl 
ether (q.v.). 

‘*'l*%?Py’/?“?rophosphate (DFP; isoflurophate) 
[(CH 3 ) 2 CH 0 ] 2 P 0 F. Oily liquid; in the presence of 
moisture forms hydrogen fluoride. One member of a 
senes ol compounds, the fluorophosphate alkyl es- 
ters charactenzed by extremely high toxicity, 
marked miotic effects noted even in concentrations 
that are chemically undetectable. 

Hazard: Highly toxic. Cholinesterase inhibitor. 

Uses; Medicine. 


(2,4-dimethylpentanone-3) 

Properties; Colorless liquid. B.p. 123.7°C; wt/gal 6.9 
Use: Solvent. 


diisopropyl oxide. See isopropyl ether. 

diisopropyl peroxydicarbonate (isopropyl percarbonate; 
isopropyl peroxydicarbonate; IPP) 
(CH3)2CH0C(0)00C(0)0CH(CH3)2. 

Properties: Colorless, crystalline solid; sp. gr. 1.080 
(15.5/4°C); m.p. 8-10°C; refractive index (n 20/D) 
1.4034. Almost insoluble in water; miscible with ali- 
phatic and aromatic hydrocarbons, esters, ethers, 
chlorinated hydrocarbons. 

Derivation: By reaction of sodium peroxide with iso- 
propyl chloroformate. 

Grades; Stabilized and unstabilized. 

Hazard: Spontaneous decomposition at room tem- 
perature releases flammable and corrosive products. 
Dangerous fire hazard. Store in open containers at 
low temperature, with adequate ventilation. Ex- 
plodes on heating. 

Use; Low temperature polymerization catalyst. 
Shipping regulations: (Rail) (freight) Stabilized, 
White label; Unstabilized, Yellow label; (express) 
Not accepted. (Air) Not acceptable. Legal label name: 
isopropyl percarbonate. 

2 , 6 -diisojjropylphenol C 6 H 30 H[CH(CH 3 ) 2 ] 2 . 
Properties: Light straw-colored liquid; f.p. 18°C; sp. 
gr. 0.955 (20°C); b.p. 242°C; flash point 240°F. Sol- 
uble in toluene and alcohol; insoluble in water. Com- 
bustible. 

Use; Intermediate for synthetic, polymers, plasticizers, 
surface-active agents. 

diisopropyl-para-phenylenediamine 

H 7 C 3 NHC 6 H 4 NHC 3 H,. 

Properties; Dark red liquid; sp. gr. 0.88. Soluble in 
alcohol. . 

Uses; Gasoline antioxidant and sweetener (permissible 
for aviation gasoline, ASTM D910-64T). 


N,N'-diisopropyIthiourea 

(CH3)2CHNHCSNHCH(CH3)2. ^ 

Properties: Grayish white solid; m.p. 138.5-i'tz.o 
slightly soluble in water; soluble in methanol, ace- 
tone, and ethyl acetate; insoluble in ether, benzene 
and gasoline. . i, j 

Uses; Corrosion inhibitor; metal pickling with hydro- 
chloric or sulfuric acid; for reducing corrosion ot 
ferrous metals and aluminum alloys in brine; inter- 
mediate. 


diketene (acetyl ketene) CH 2 ;CCH 2 C( 0 ) 6 . 

Properties: Colorless, non-hygroscopic liquid; pun- 
gent odor; readily polymerizes on standing; sp. gt’ 
1.096 (20/20°C); f.p. -7.5°C; b.p. 127.4°C. Soluble 
in common organic solvents; soluble in water, rlasn 

point (TOC) 93° F. rune 

Derivation: By spontaneous polymerization ol 
obtained by thermal decomposition of acetone, 
from bromoacetylbromide and zinc. , 

Containers: Steel drums; insulated tank trucks, cooie 
to 40-50° F. . ... 

Hazard; Flammable, moderate fire risk. Moderate y 


toxic and irritant. . j 

Uses: Production of acetoarylamides; pigments a 
toners; pesticides; food preservatives; pharmaceu 
cal intermediates. 


diketobutane. See diacetyl. 

2.5- diketohexanc. See acetonylacetone. 

2.5- diketopyrrolidone. See succinimide. 

2.5- diketotefrahydrofurane. See succinic anhydride. 

“Dilantin.”33'> Trademark for diphenylhydantoin and 
diphenylhydantoin sodium. 
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dilafancy. A system is said to be dilatant if its rate of 
increase of strain decreases with increased shear. 
Among the better known systems exhibiting dilatant 
behavior are pastry doughs, highly pigmented paints 
and many other industrially important materials. 
Dilatancy is usually associated with suspensions, 
especially those containing high concentrations of 
suspended matter, which is often of colloidal dimen- 
sions. 

“Dilaudid.”’ Trademark for dihydromorphinone; 
used in medicine as the sulfate and hydrochloride. 

dilaurylamine (didodecylamine) (Ci 2 H 25 ) 2 NH. 

Properties: Liquid. M.p. 45°C; sp. gr. 0.89; almost 
insoluble in water. 

Use: Chemical intermediate. 

dilauryl ether (didodecyl ether) (Ci 2 H 25 ) 20 . 

Properties: Liquid. M.p. 33°C; b.p. 190-195°C (1 
mm); sp. gr. 0.8147 (33/4° C). Combustible. 

Grade: 95% (min.) purity. 

Uses: Electrical insulators; water repellents; lubri- 
cants for plastic molding and processing; antistatic 
substances; chemical intermediates. 

dilauryl phosphite (Ci2H250)2PH0. Water-white liq- 
uid. Combustible. 

Uses: Synthesis of organophosphorus compounds for 
extreme pressure lubricants, adhesives, textile finish- 
ing agents, pesticides; catalyst in polymerization of 
unsaturated compounds. 

dilauryl sulfide (didodecyl thioether) (Ci 2 H 25 ) 2 S. 
Properties: Liquid. M.p. 40-40.5° C; b.p. 260-263° C 
(4 mm); sp. gr. 0.8275 (40/4°C). Combustible. 

Grade: 95% (min.) purity. 

Use: Organic synthesis (formation of sulfonium com- 
pounds). 

dilauryl thiodipropionate (didodecyl 3,3'-thiodipropion- 
ate; thiodipropionic acid, dilauryl ester) 
(C,2H2500CCH2CH2)2S. 

Properties: White flakes having sweetish odor; m.p. 
40° C; sp. gr. (solid, 25° C) 0.975. Insoluble in water; 
soluble in most organic solvents. Extremely resistant 
to heat and hydrolysis. Nontoxic. Combustible. 

Grade: F.C.C. 

Containers: Drums; trucks. 

Uses: Antioxidant; additive for high-pressure lubri- 
cants and greases; plasticizer and softening agent; 
antioxidant for edible fats and oils (up to 0.02% of 
oil content). 

“Dilecto.”^®* Trademark for a series of laminated 
plastics consisting of a variety of base materials and 
resins, available in sheets, tubes, or rods, of numer- 
ous grades for a variety of special mechanical and 
electrical insulation applications, 

dilinoleic acid C34H62(C00H)2. 

Properties: Light yellow viscous liquid with slight 
odor; sp. gr. 0.921 (]00°C); refractive index 1.4851 
(40° C); iodine value 80; combustible. 

Uses: Modifier in alkyd and polyamide resins; poly- 
ester or metallic soap for petroleum additive; emul- 
sifying agent; adhesives; shellac substitute; to up- 
grade drying oils. 

dilithium sodium phosphate Li2NaP04. A commercial 
source of lithium found in Searles Lake brine. 

dilituric acid. See 5-nitrobarbituric acid. 

Dillydap.”''58 Trademark for dilauryl thiodipropion- 
ate (q.v.). 


“Diloderm” Acetate.^^' Trademark for dichlorisone 
acetate (q.v.). 

diluent. (1) An ingredient used to reduce the concen- 
tration of an active material to achieve a desirable 
and beneficial effect. Examples are combination of 
diatomaceous earth with nitroglycerine to form the 
much less shock-sensitive dynamite; addition of sand 
to cement mixes to improve workability with no se- 
rious loss of strength; addition of an organic liquid 
having no solvent power to a paint or lacquer to re- 
duce viscosity and achieve suitable application prop- 
erties (see also thinner). (2) Low-gravity materials 
used primarily to reduce cost, i.e., blown asphalt, 
wood flock, whiting, etc. in rubber and plastic mixes. 
In this sense there is no clear distinction between a 
diluent and an extender (q.v.). (3) An ingredient of 
rocket fuels such as helium, hydrazine, or hydrogen. 

‘‘Diluex.’’’* Trademark for a fine-mesh attapulgite 
clay. “Diluex” A is employed under conditions that 
require higher sorptivity and fineness. 

Use: Granular pesticide carrier. 

dilution ratio (hydrocarbon tolerance). The maximum 
number of unit volumes of hydrocarbon that can be 
added per unit volume of active solvent to cause the 
first trace of gelation to occur when the concentra- 
tion of nitrocellulose in the solution is 8 grams per 
100 milliliters. This may be used to evaluate the sol- 
vent power of active solvents by comparing them 
with a standard hydrocarbon, or to evaluate hydro- 
carbon solvents by comparing them with an active 
solvent. See solvent; lacquer. 

dimagnesium orthophosphate. See magnesium phos- 
phate, dibasic. 

dimagnesium phosphate. See magnesium phosphate, 
dibasic. 

‘'Dimazine.”55 Trademark for uns-dimethylhydrazine 
(q.v.). 

dimedone (l,l-dimethyl-3,5-diketocyclohexane) 
(CH,)2C6H60z. 

Properties: Greenish-yellow needles, or prisms; m.p. 
148-149° C; slightly soluble in cold water and naphtha; 
soluble in alcohol, chloroform, benzene. 

Use: Reagent for the detection of ethyl alcohol and 
the identification of aldehydes. 

dimefox. Generic name for bis(dimethylamino)fiuoro- 
phosphate; tetramethyldiamidophosphoric fluoride 
(BFPO). [(CH 3 ) 2 N] 2 P 0 F. 

Properties: Liquid; fishy odor; sp. gr. 1.1151 (20/4° C); 
b.p. 67° C (4.0 mm), 86° C (15 mm); refractive index 
1.4267 (n 20/D). Soluble in water, ether, benzene; 
aqueous solutions are stable. 

Hazard: Highly toxic; use may be restricted. Toler- 
ance (as F), 2.5 mg per cubic meter of air. 

Use: A systemic pesticide, primarily for ornamental 
and non-food plants. 

Shipping regulations: (Rail) Not listed. (Air) Poison 
label. Not accepted on passenger planes. 

dimenhydrinate C17H22NO • C7H6CIN4O2. 2-(Benzohy- 
dryloxy)-N,N-dimethylethylamine-8-chlorotheophyl- 
linate. 

Properties: Crystalline, white, odorless powder. 
Freely soluble in alcohol and chloroform; soluble in 
benzene; sparingly soluble in ether; slightly soluble 
in water. M.p. 102-107°; pH (saturated solution) 
6.8-7.3. 
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Grade; U.S.P. 

Use; Medicine (antihistamine; antiemetic). 

dimer. An oligomer whose molecule is composed of 
two molecules of the same chemical composition. For 
example, 1,4-dioxane is a dimer of ethylene oxide. 
See also polymer. 

A dimer acid is a high molecular weight dibasic 
acid, which is liquid (viscous), stable, resistant to 
high temperatures, and which polymerizes with alco- 
hols and polyols to yield a variety of products, such 
as plasticizers, lube oils, hydraulic fluids. It is pro- 
duced by dimerization of unsaturated fatty acids at 
mid-molecule and usually contains 36 carbons. 
Trimer acid, which contains three carboxyl groups 
and 54 carbons, is similar. 

dimercaprol. U.S.P. name for 2,3-dimercaptopropanol 
(q.v.). 

2,3-dimercaptopropanol (BAL; British Anti-Lewisite; 
dimercaprol; 1 ,2-dithioglycerol) 
CH2(SH)CH(SH)CH20H. 

Properties; Colorless, oily, viscous liquid with strong, 
offensive odor of mercaptans. B.p. 80° C (1.9 mm), 
140°C (40 mm); m.p. 77°C; sp. gr. 1.2385 (25/4°C); 
refractive index (n 25/D) 1.5720. Soluble in vegetable 
oils; moderately soluble in water with decomposition; 
soluble in alcohol. 

Derivation; Bromination of allyl alcohol followed by 
reaction with sodium hydrosulfide. 

Grade; U.S.P., as dimercaprol. 

Hazard; Intensely irritating to eyes and mucous 
membranes. 

Uses; Medicine; antidote to Lewisite, organic arseni- 
cals and heavy metals. 

dimetan (CnHnNOs). Generic name for 5,5-dimeth- 
yldihydroresorcinol dimethylcarbamate. 

Properties: Yellow crystals; m.p. 43-45°C; slightly 
soluble in water and oils but readily soluble in or- 
ganic solvents. 

Hazard: Toxic by ingestion and inhalation. 

Use; Insecticide. 


dimethallyl. See 2,5-dimethylhexadiene-l,5. 

dimethicpne CH3[Si(CH3)20]Si(CH3)j. 

Properties: Colorless silicone oil consisting of di- 
methylsiloxane polymers (range in viscosities from 
0.65 to 1,000,000 centistokes at room temperature). 
Viscosity grades above 50 centistokes are immisci- 
ble in water. Miscible with chloroform, ether. Low 
toxicity. 

Uses; Ointments and topical drug ingredient; skin 
protectant. 

dimethisoquin hydrochloride 
S^'1S^A^’?^^^^5^9^^2CH2N(CH3)2 • HCl. 3- 
chlorde hydro- 

Properties: White powder, odorless, with bitter, 
numbing taste. M.p. 144-147°C. Freely soluble in 
alcohol; very slightly soluble in ether; soluble in 
water; pH (1% solution) 3.5-5.0. 

Grade; N.F. 

Use: Medicine. 


dimethoate. Generic name for 0,0-dimethyl S-{N- 
Properties; White solid; m.p. 51-52°C, Moderately 

exceJl'hydrocartUf”'’'® 

toxic. A cholinesterase inhibitor. Use 
may be restricted. 

Use: Insecticide. 


Shipping regulations: (Rail, Air) Organic phosphate, 
dry. Poison label. Not accepted on passenger planes. 

dimethoxane (6-acetoxy-2,4-dimethyl-meta-dioxane) 
CH3C00aHs02(CH3)2. 

Properties; Clear yellow to light-amber liquid; sp. gr. 
1.069-1.076 (25/25°C); refractive index 1.431-1.438 
(20°C); b.p. 66-^8°C (3 mm); f.p. less than -25°C, 
Soluble in or miscible with water and organic sol- 
vents. Combustible. 

Use; Antimicrobial agent. 

1.2- dimefhoxy-4-alIyIbenzene. See methyl eugenol. 

2.5- dimethoxyaniline NH2C6H3(0CH3)2. 

Properties: Gray flakes; m.p. 69-73°C. Insoluble in 

cold water; soluble in organic solvents and hot water. 
Hazard; May be toxic. See aniline. 

Uses: Intermediate for dyes, pharmaceuticals and in- 
secticides; antioxidant. 

2.5- dimefhoxybenzaldehyde (CH30)2GH3CH0. 
Properties; Flaked solid; m.p. 46-49°C; soluble in or- 
ganic solvents; insoluble in water. Combustible. 

Use: Organic synthesis. 

1.2- dimcthoxybenzene. See veratrole. 

1.3- dimethoxybenzene. See resorcinol dimethyl ether. 

1.4- dimefhoxybenzene. See hydroquinone dimethyl 
ether. 

dimethoxybenzidine. See dianisidine. 

3,3'-dimethoxybcnzidine 4,4'-diisocyanale. See dianisi- 
dine diisocyanate. 

3.4- dimethoxybenzyl alcohol C6H3(OCH3)2CH20H. 
Properties: Viscous, brown liquid or low-melting 

solid. Combustible. 

Use; Organic synthesis. 

2.4- dimethoxy-5-chloroaniline NH2(C1)C6H2(0CH3)2- 
Properties; Violet-gray crystals; m.p. 70 - 7 1 °C. Insol- 
uble in water; soluble in alcohol, benzene, and other 
organic solvents. 

Grade; 98.5%. 

Hazard; Toxic. See aniline. 

Use: Intermediate for dyes and other organics 

para, para'-dimethoxydiphcnylamine (CH 30 C 6 H 4 )!NH. 
A rubber antioxidant. 

1,2-dimethoxyethane. See ethylene glycol dimethyl 
ether. 


(2-dimethoxyethyl) adipate 

CHj0C2H400C(CH2)3C00C2H40CH3. 

Properties; Liquid; sp. gr. 1.075 (25°C); refracti 
index 1.439 (25°C); b.p. 185-190°C (11 mm); t-P- 
-16°C; slightly soluble in water. Combustible, low 
toxicity. 

Use: Plasticizer. 


li(2-niethoxyethyl) phthalate 
C6H4(C00CH2CH20CH3)2. . , ,72 

Properties; Oily liquid with mild odor; sp. gr. *■ 
(20/20° C); b.p. 340° C; f.p. -45° C; flash point 
381°F (open cup). Combustible. Low toxicity. 
Containers: 55-gal drums; tank cars; tank trucks. 

Use; Plasticizer, especially for cellulose acetate. 


dimethoxymethane. See methylal. 

2,5-dimethoxy-4-methylamphetamine (^TP, OpNU- ^ 
hallucinogenic, habit-forming drug; used in 
cine; mfg. and use controlled by law in u. . 
also amphetamine. 

3,4-dimethoxyphenethylamine. See homoveranvlamine. 
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3,4-dimethoxyphenylacetic acid. See homoveratric 
acid. 

2 , 6 -dimethoxy phenyllithium (CH3 0)2 Ce H3 Li . 

Properties; White to tan, free-flowing pyrophoric 
powder. Moderately soluble in toluene and benzene; 
slightly soluble in ethyl ether. Stable indefinitely in 
sealed containers. 

Hazard: Ignites spontaneously in air. 

Shipping regulations: Not specified. Consult au- 
thorities. 

l-(3,4-diniethoxyphenyl)-2-nitro-l-propene 
(CH30)2C6H3CH:C(N02)CH3. Yellow crystals; m.p. 
68-75°C. 

Use: Intermediate. 

3-(dimethoxyphosphinyloxy)-N,N-dimethyl-cis-croton- 
amide (CH30)2P(0)0C)CH3):CHC(0)N(CH3)2. 
Properties: Brown liquid; b.p! 400° C (760 mm); mis- 
cible with water, ethanol, xylene; very slightly sol- 
uble in kerosine. 

Hazard: Toxic. Cholinesterase inhibitor. Use may be 
restricted. 

Use: Insecticide. 

Shipping regulations: Organic phosphate, liquid, n.o.s., 
(Rail) Poison label. (Air) Poison label. Not accepted on 
passenger planes. 

dimethoxystrychnine. See brucine. 

dimethoxytetraglycol (tetraethylene glycol dimethyl 
ether; bis(2-methoxyethoxyethyl ether) 
CH3(0CH2CH2)40CH3. 

Properties: Water-white, practically odorless liquid. 
Stable; soluble in hydrocarbons, water. Sp. gr. 1.0132 
(20/20° C); b.p. 275.8° C, 189°C (100 mm); vapor 
pressure <0.01 mm (20°C); flash point 285° F; wt/gal 
8.4 lb (20° C); freezing point -29.7° C; viscosity 0.0405 
poise (20° C); coefficient of expansion 0.00091 (20° C). 
Combustible. Low toxicity. 

Grade; Technical. 

Containers: 1-gal cans; 5-, 55-gal drums. 

Use; Solvent. 

dimethrin. Generic name for 2,4-dimethylbenzyl-2,2- 
dimethyl-3-(2-methylpropenyl) cyclopropane carbox- 
ylate (2,4-dimethylbenzyl chrysanthemumate) 
C19H26O2 

Properties: Amber liquid; sp. gr. 0.986 (20°C); b.p. 
175°C (3.8 mm). Insoluble in water; soluble in pe- 
troleum hydrocarbons, aromatic petroleum deriva- 
tives, alcohols, and methylene chloride. Decomposed 
by strong alkali. 

Hazard: May be toxic. 

Use: Insecticide. 

dimethyl. See ethane. 

dimethylacetal (ethylidenedimethyl ether) 
CH3CH(0CH3)2. 

Properties; Colorless liquid; strongly aromatic odor. 
Soluble in water, alcohol, ether, and chloroform. 
Sp. gr. 0.848 (25° C); b.p. 62-63° C. Flash point 
below 80° F. 

Derivation: By heating acetaldehyde with methyl al- 
cohol and glacial acetic acid, and distilling. 

Hazard: Flammable, dangerous fire risk. Moderately 
toxic by ingestion and inhalation. 

Uses: Medicine; organic synthesis. 

Shipping regulations: (Rail, Air) Not listed. 

N,N-dimethyl acetamide (DMAC) CH3C0N(CH3)2. 
Properties; Colorless liquid; b.p. 166°C; sp. gr. 


0.9366 (25°C); refractive index 1.4351 (25°C); misci- 
ble with water, aromatics, esters, ketones, and ethers. 
Flash point 171°F (T.O.C.). Combustible. 
Derivation: From dimethylamine. 

Grades: Technical; high purity certified. 

Containers: 55-gal drums. 

Hazard: Toxic by inhalation; absorbed by skin; strong 
irritant. Tolerance, 10 ppm in air. 

Uses; Solvent for plastics, resins, gums, and electro- 
lytes; intermediate; catalyst; paint remover; high pur- 
ity solvent for crystallization and purification. 

N,N-dimethylacetoacetamide CH3C0CH2C0N(CH3)2. 
Properties; Liquid; b.p. 220° C; sp. gr. 1.048-1.053 
(20/20°C); refractive index (n 20/D) 1.4379; misci- 
ble in water and organic solvents. Flash point 252° F 
(COC). Combustible. 

Hazard: May be toxic. 

Use; Chemical intermediate. 

2,4-dimethyl acetophenone CH3COC6H3(CH3)2. 
Properties; Colorless liquid, odor suggesting mimosa; 
sp. gr. 0.994-0.997; refractive index 1.532-1.534; sol- 
uble in four volumes of 60% alcohol. Combustible. 
Uses; Perfumery; flavoring. 

dimethylacetylene. See crotonylene. 

dimethylamine (DMA) (CH3)2NH. 

Properties: (anhydrous). Gas with a strong ammoniacal 
odor; sp. gr. 0.6865 at — 6°C; b.p. 6.88°C; f.p. 
-92.2° C. (25% water solution): flash point 0°F; 
wt/gal approx 7.8 lb (68°F); soluble in alcohol, 
ether, and water. Autoignition temp. 806° F. 
Derivation: Interaction of methanol and ammonia 
over a catalyst at high temperatures. The mono-, 
di-, and trimethylamines are all produced. 

Method of separation: Azeotropic or extractive distil- 
lation. 

Grades: Technical (anhydrous; 25% and 40% aque- 
ous solutions); 99%. 

Containers: Solution: 1-gal bottles; 5-, 55-gal drums; 
tank cars and trucks. Anhydrous: 25-, 50-, 100-, 
1400 lb cylinders. 

Hazard: Flammable, dangerous fire risk. Explosive 
limits in air 2.8 to 14%. Moderately toxic and irri- 
tant. (Anhydrous) Safety Data Sheet available from 
Mfg. Chemists Assn., Washington, D.C. 

Uses: Acid gas absorbent; solvent; antioxidants; mfg. 
of dimethylformamide and dimethylacetamide; dyes; 
flotation agent; gasoline stabilizers; pharmaceuticals; 
textile chemicals; rubber accelerators; electroplat- 
ing; dehairing agent; missile fuels; pesticide propel- 
lant; rocket propellants; surfactants. 

Shipping regulations: (anhydrous) (Rail) Red Gas 
label; (Air) Flammable Gas label. Not acceptable on 
passenger planes, (aqueous solution) (Rail) Red 
label; (Air) Flammable Liquid label. 

dimethylaminoaniline. See para-aminodimethylaniline. 
dimethylaminoantipyrine. See aminopyrine. 

dimethylaminoazobenzene (methyl yellow; butter yel- 
low) CeHsNNCsHjNlCHj),. 

Properties; Yellow crystalline leaflets; m.p. 116°C; 
soluble in alcohol, ether, strong mineral acids, and 
oils; insoluble in water. 

Derivation; Action of benzenediazonium chloride on 
dimethyl aniline. 

Hazard: Causes cancer in experimental animals; 
worker exposure should be minimized. May not be 
used in foods or beverages (FDA). 

Uses: Organic research. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents, 
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para-dimethylaininobenzaIdehydeQH4[N(CH3)2]CHO. 
Properties; Colorless crystalline plates. Soluble in hot 
water, alcohol and ether. M.p. 73°C; b.p. 176-I77“C 
(17 mm). Low toxicity. Combustible. 

Derivation: By mixing dimethylaniline, anhydrous 
chloral and phenol and allowing the mixture to 
stand. The phenol is removed by shaking with dilute 
caustie soda and the residue dissolved in water and 
hydrochloric acid and crystallized. 

Grades: Technical; reagent. 

Uses; Dyes; medicine; reagent. 

para-dimefhylaminobcnzene diazonium chloride, zinc 
chloride double salt. See para-diazodimethylaniline 
zinc chloride double salt. 

loPc'solubtli,™.™'’ ‘'PPVe 

Hazard: Toxic by ingestion 

^an^sSliiig? germinating seed 

(CH3)2NQH4C00H. 

Use.^meSiate.'' '"'P' ‘47-I53°C. 

rf/^imethylamino-4,4-diphenyl-3-hepfanone hvdrn- 

chloride. See methadone hydrochloride ^ 

[34.6“0 ' f odor. B.p. ' 

wt/gal (26°C) 7 4 % 'P- .(20/20“C) 0.8879; 

J refractive index C20®C1 

'I'S™'™ '’'‘"P oxide ,.d dimethyl. 

Hazard: Moderate fire risk. 


iiiC nSK. 

amide resins; emuisifiw. ® and poly- 

’’"(CH^NS“cH2CT^Ha'"u^^^^ 

antihistamics and othe^ nhfr^ manufacture of 
intermediate for introduct?on n/^if ^t^ganic 
noethyl radical. "°duction of beta-dimethylami- 



Ifisop/T-Xr-., A'- '“OCX 1.4. 

HazarH- *2onibustible. 

SpngkchrySor"'*’ mem- 

mg agents for nonaque"ous systeL'^*’^"t'“'*’ ‘^*®P®''S- 
stabihzers for chlorinated antistatic agents, 

resins, emulsifying apents^ exchange 

agents ^ ® agents, cationic precipitating 


Exists ^a's'ortho-*’meta*’and ^f^^ffCHzNCCHjJ,. 

mercial material ’is a mixture'’oTortr'"^‘'!,’ ‘'°m- 
Properties; Dark red hoiihi Pura-. 

methylamine; sp. gr To20 “f 

index 1.530 (25Pc)- distillat- refractive 

tnm); water contem’fKfri p- p SO-ISO^C (2 
organic solvents; r^odermilf s'^^pl ^“'uWe in 

Hazard: May be o^c Se phenol 


Uses: Antioxidants; stabilizers; catalysts; intermedi- 

l-dimethylamino-2-propanol(CH3)2NCH2CHOHCH, 

''^ater-white liquid; amine odor bp 

421 f,'' ^oo(.^f ^^^rnctive index 

M2 1 (20 9, flash point 90° F; soluble in water and 
most organic solvents. 

Hazard; Flammable, moderate fire risk 
Use; Organic synthesis. 

3-dimethylaminopropylamine 

(CH3)2NCH2CH2CH2NH2. 

Properties: Colorless liquid; b.p. 123°C; f.p. -70'’C 
rlnorx “ glass below this temperature; sp. gr. 0.8100 
S“f H4328; flash point 

uS ^ T I'nlunle m water and organic solvents. 

*’?' mgestion and inhalation; strong 
irritam. Flammable, moderate fire risk. 

mediate epoxy resins; organic inter- 

l-dimethylamino-2-propyI chloride (beta-dimethylami- 
noisopropyl chloride) (CH3)2NCH2CHC1CH3. Yel- 
darkens with age; distillation range 
1 13-120 C; refractive index 1.422-1.423 (25°C). Used 
as an intermediate. 

chloride hydrochloride 
(DMPC) (CH3)2NCH2CH2CH2CI- HCl. 

Use. Intermediate for pharmaceutical and organic 
synthesis. 

4-dimethylamino-3-melhylphenolmefhyl carbamate (es- 
ter). (CH3)2NQH3(CH,)00CNHCH3. 

H£°P®'^'es: Tan crystalline solid; m.p. 93-94°C. 
ohghtly soluble in water; moderately soluble in aro- 
matic solvents. Soluble in most polar organic sol- 
vents; unstable in highly alkaline media. 

Hazard: Toxic by ingestion, inhalation and skin 
absorption. 

Use: Insecticide. 

‘*’^j!??f*,*’y{umino-3,5-xylyI N-methylcarbamate 
(CH3)2N(CH3)2CiH200CNHCH3. White crystal- 
line solid; m.p. 85°C. Almost insoluble in water; sol- 
uble in benzene, alcohol and chloroform. 

Hazard: Toxic by ingestion. 

Use; Systemic insecticide. 

N,N-dimethylaniline (aniline N,N-dimethyl) 

QH5N(CH3)2. 

Properties: Yellowish to brownish oily liquid. Soluble 
m alcohol and ether; slightly soluble in water. Sp. 
fu 0.954; m.p. 2.5°C; b.p. 192.5-I93.5°C; flash point 
i45°F (C.C.); refractive index 1.5582. Combustible. 
Autoignition temp. 700° F. 

Derivation: By heating a mixture of aniline, aniline 
hydrochloride and methyl alcohol (free from acetone) 
in an autoclave and distilling. 

Grades: Technical; reagent; 99.9% pure. 

Containers: Drums; tank cars. 

Hazard: Toxic. Tolerance, 5 ppm in air. Absorbed by 
skin. 

Uses: Dyes; intermediates; solvent; manufacture of 
vanillin; stabilizer (acid acceptor). 

dimethyl anthranilate (N-methyl methyl anthranilate) 

CH3O9CC6H4NHCH3. 

Properties: Colorless or pale yellow liquid, grape-like 
odor; sp. gr. 1.132-1.138 (i5°C); refractive index 
1-578-1.581 (20°C); soluble in 3 volumes or more of 
80% alcohol, in benzyl benzoate, diethyl phthalate, 
fixed oils, mineral oils and volatile oils; insoluble in 
glycerin; slightly soluble in propylene glycol; con- 
gealing point 18°C (4% impurity) to 10°C (20% im- 
purity). Combustible. 
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Derivation: Methylation of methyl anthranilate or 
esterification of N-methyl anthranilic acid. 
Containers: Glass; aluminum or tin-lined cans. 

Uses: Perfumes; flavorings and drugs. 

dimethylarsinic acid. See cacodylic acid. 

1.2- diniethylbenzene. See ortho-xylene, 
l^-dimethylbenzene. See meta-xylene. 

1.4- dimethyIbenzene. See para-xylene. 

3.3- dimetbylbenzidine. See ortho-tolidine. 

dimethylbenzylcarbinyl acetate. See alpha, alpha- 
dimethylphenethyl acetate. 

2.5- dimethylbenzyl chloride (2,5-dimethyl-alpha-chloro- 
toluene; alpha-chloro-para-xylene) 

C6H3(CH3)2CH2C1. 

Properties: Colorless to pale-yellow liquid; sharp, 
pungent odor. A lachrymator. Sp. gr. 1.035-1.045 
(25/25°C); b.p. 22 1-226° C; refractive index (n 
25/D) 1.5350-1.5360. Soluble in alcohols, ethers; in- 
soluble in water. Combustible. 

Hazard: Irritant to eyes and mucous membranes. 

Uses: Intermediate for pharmaceuticals, dyes, per- 
fumes, plasticizers, resins, wetting agents, germi- 
cides, etc. 

2.4- dimethylbenzyl chrysanthemumate. See dimethrin. 

alpha, alpha-dimethylbenzyl hydroperoxide. See cu- 
mene hydroperoxide. 

dimethyl benzylphosphonate (CH30)2P(0)CH2C6H5. 
Water-white liquid; b.p. 114°C (0.75 mm). Used 
for extraction of mineral salts from special solu- 
tions; fire retardant; low-temperature plasticizer. 

33'-dimefhyl-4,4'-biphenylene diisocyanate (4,4'-bi-or- 
thotolylene diisocyanate). Flaked white crystalline 
solid; assay 98% min; melting point 69° C min. 

Uses: High-strength elastomers, coatings, rigid plastics. 

1,1 '-dimethyl-4, 4 '-bipyridinium salt. See paraquat. 

dimethyl brassylate CH300C(CH2)iiC00CH3. An es- 
ter of a 13-carbon saturated aliphatic dibasic acid. 
Waxy, low-melting solid; made by an ozone oxida- 
tion process. Used in preparation of ethylene bras- 
sylate, a synthetic musk; chemical intermediate. 

2.2- dimethyIbutane. See neohexane. 

23-dlmethylbutane (diisopropyl) (CH3)2CHCH(CH3)2. 
Properties: Colorless liquid; b.p. 57.9°C; sp. gr. 
0.66164 (20°C); f.p. -128.41°C; refractive index 
1.37495 (20° C); flash point -20° F. Autoignition 
temp. 788° F. 

Derivation: Alkylation of ethylene with isobutane 
using aluminum chloride catalyst. 

Grades: Technical 95%; 99%; 99.8 mole %. 

Containers: Bottles; drums. 

Hazard: Flammable, dangerous fire and explosion 
risk. 

Uses: High-octane fuel; organic synthesis. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

2.2- dimethyl-l ,3-butanediol 
CH3CH(0H)C(CH3)2CH20H. 

Properties: Liquid; sp. gr. 0.9700; b.p. 202.4° C; f.p. 
-12.8°C; wt/gal 8.1 lb; very soluble in water. Com- 
bustible. 

Hazard: Moderately toxic. 


2.3- dimethylbutene-l CH3 CH(CH3)C(CH3) : CH2. 
Properties: Liquid; f.p. -1 57.27° C; b.p. 55. 6° C; sp. 

gr. 0.678 (20/4°C); weight 5.68 Ib/gal (60°F); re- 
fractive index 1.390 (20° C); flash point -20° F. 
Hazard: Flammable; dangerous fire and explosion 
risk. 

Uses: Perfume synthesis; isomerization reactions. 
Shipping regulations: Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

2.3- dimethyIbufene-2 CH3C(CH3):C(CH3)CH3. 
Properties: Liquid; f.p. -74.3° C; b.p. 73.2° C; sp. gr. 

0.708 (20/4°C); weight 5.94 Ib/gal (60°F); refrac- 
tive index 1.412 (20°C); flash point 0°F. 

Hazard: Flammable, dangerous fire and explosion 
risk. 

Use: Isomerizatoin reactions. 

Shipping regulations: Flammable liquid, n.o.s., (Rail) 
(Air) Flammable Liquid label. 

2.4- dimethyl-6-tert-butyl phenol 
(CH3)2aH20H[C(CH3)3]. 

Properties; A low-viscosity, straw-colored liquid, 
readily soluble in gasoline and oils; sp. gr. 0.961. 
Combustible. 

Containers; 55-gal drums, tank cars, tank trucks. 

Uses: Antiskinning agent; antioxidant, especially for 
gasoline. (ASTM D910 64T}. 

dimethyl carbate C!iHi404. Generic name for bicyclo 
(2,2,l)-5-heptene-2,3-dicarboxylic acid dimethyl ester. 
Properties: Clear, oily liquid or crystalline solid; sp. 
gr. 1.165 (35/4° C); insoluble in water. Low toxicity. 
Derivation; Esterification of Diels-Alder condensation 
product of maleic anhydride and cyclopentadiene. 
Use: Insect repellent. 

dimethylcarbinol. See isopropyl alcohol. 

dimethyl carbonate. Legal label name (Air) for methyl 
carbonate (q.v.). 

dimethyl chloroacetal (chloroacetaldehyde dimethyl 
acetal) ClCH2CH(OCH3)2. 

Properties; Colorless liquid with a pleasant odor; 
boiling range 126-132°C; flash point 110°F; sp. gr. 
1.082-1.092 (25/4°C); refractive index (n 25/D) 
1.4110-1.4130; purity 97% (min.); wt/gal 9.07 lb. 
Combustible. 

Grade: Technical. 

Containers; Drums; tank cars. 

Hazard: Moderate fire risk. 

Uses: Organic synthesis; pharmaceuticals; solvent. 

2.5- dimethyl-alpha-chlorotoluene. See 2,5-dimethyl- 
benzyl chloride. 

dimethyl cyanamide (CH3)2NCN. 

Properties: Colorless, mobile liquid; f.p. -41°C; sp. 
gr. 0.876; b.p. 160°C; flash point 160°F (TCC). 
Combustible. 

Hazard: May be toxic by ingestion. 

Uses: Chemical intermediate; solvent. 

dimethylcyclohexane (hexahydroxylene). Mixture of 
ortho-, meta-, and para-isomers. GHio(CH3)2. 
Properties: Water-white liquid of mild odor; sp. gr. 
0.776 (15/15°C); boiling range 120 to 129°C; f.p. 
<-65°C; flash point about 50° F (C.C.); soluble in 
most common solvents; almost insoluble in water. 
Low toxicity. 

Hazard: Flammable, dangerous fire risk. 

Uses: Synthesis; special solvent. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Shipping regulations; (1,4 isomer) (Air) Flammable 
Liquid label. 

Note: There are several isomers of dimethylcyclohex- 
ane, i.e., 1,3-; 1,4-; cis-1,2-; trans-1,2-. They have 
properties and uses closely similar to those given 
above. All are flammable, and of low toxicity. ^ 

^ I'l-cyclohexanedicarboxylate 
CHjOOCQHioCOOCHj. ^ 

crystallized solid; sp. gr. 1.102 
(35/4 C). Consists of about 60% cis and 40% trans 

orftnieSvSts “ "" in most 

Uses: Plasticizers; polymers. 


puiyuicrs. 

N^taethylcyclohexaneethylamine. See propylhexe- 
N.N-dimefhyIcycIohexyIamine (CH, ), NQ H, , 

flash point Uo4 (Cnr\l S^i’ ^'P) 

H-sJf Si- s-'- •»«- 

^RZ-SO^A.”'’**^**"”"^ ‘^'•’“‘yW'thiocarbamafe. See 
lj2-dimefhyIcyclopenfane QHgfCHiF 

0°77f (20°a'°T'' b^P- 99.5°C- sp gr 

(22;C).^??oSusJr-' ^P- Bi o/ii 

Grade: Technical. 

Use; Organic synthesis. 

Properties- Stahls f i i ^^^Pi3)200C)H9. 
mm Hg).' Active oxyS'lO 

SS; ^ aSoirinsc^^L^L"^^^^^ 

f oSic mXk"^ 

poIymer4tfon!VlyeSSL‘'"°'*''‘"‘''"®’ 

oxidizing mateW^NoSSkbTf ''^uid, n'o.s.,’ 
^'(CHihSiCl”'’”*''''"® (‘i'‘'i’'orodimethylsilane) 
^op|rties^6Cobrless liquid; b.p. 70° C; f.p. -gooc- 
flash point {C0C?i6OF 

complex mixture of dimethvisno ‘o form 

hydrochloric acid. Soluble^ 'i^orates 

Derivation; Action of .il . ‘’cnzene and ether. 

Pmsence of a coppe, emX on methyl chloride in 

tion from methyl chloride a^nd cT f'l’ignard reac- 
Grade: Technical ®'*'oon tetrachloride 

Sz?rd"®'p 'i^ms. 

and explosion r!sk.'°’'''^‘ i^*®mmable, dangerous fire 
Shipping™gu'iat^/°'! Products. 

mable Liquid label. Nof ac^cern'm"'- ^'®m- 
Planes. ‘^ot acceptable on passenger 

tmA«U..i <• . . 


^’diSam dimefhylcarbamate. See 

l,l-dtmefhyl-3,5-dikefocycIohexanc. See dimedone. 
dimethyldikefone. See diacetyl. 

continuous protective film ^ 

Use; Antiozonant in rubber. 

a blowing agent 

“r/ufrepB.V' 


'‘SIS?.'”!;” '^CH(CH,)CH,Oc4cH(CH,). 

gr 0%68 K in water. Sp. 

?rer,?i’‘5.4'’i'.',Yo-C 

N,N-dimelhyl-2,2-diphenyIacetamide. See diphenamid. 
dimethylenemethane. See allene. 
dimethylethanolamine. See dimethylaminoethanol. 
*^Tther)'cH.!oCH™^**'^* oxide; wood 

Colorless, compressed gas, or liquid; solu- 
ble in water and alcohol. Sp. gr. 0.661; b.p. -24.5°C; 

temn 662° F P°'"‘ "‘^2°F. Autoignition 

npHvo.- D ^o Uble in water and organic solvents. 
Derivation; By dehydration of methanol. 

Grades; Technical; 99.5%. 
j°o*niners; 25-, 50-, 100-, and 150-lb pressure cylin- 

flammable. Dangerous fire and ex- 
plosion hazard. 

„i^ofrigerant; solvent; extraction agent; propel- 
pnH ,r sprays; chemical Reaction medium); catalyst 
and stabilizer in polymerization, 
imping regulations; (Rail) Red gas label. (Air) 
pla^™^ ^ label. Not acceptable on passenger 

dimethyl ethyl carbinol. See tert-amyl alcohol, 
dimethylethylene. See butene-2, 
sym-dimelhylethylene glycol. See 2,3-butylene glycol 

O.O-dimpfhvI C.T / I !<>• ... . . ... 



'"""''>"""’"’'--4lpho.ph.,..SeeDDVP. 


Properties: Amber 'li'qurd; b.p. I06°C ( 0.01 mm); sp 

fions (20/4°C); soluble in water in all propor- 

Hazard Toxic. Cholinesterase inhibitor. Use may be 
restricted. 

Use: Systemic insecticide. 

Organic phosphate, liquid, n.o.s., 
tKaii) Foison label. (Air) Poison label. Not accepted on 
passenger planes. 

( I , I '-ferrocene dicarboxylic acid 
dimethyl ester) (Q H 4 COOCH,)>Fe. 

Properties: Orange crystalline solid; m.p. II4-I15°C. 
^ee also ferrocene. 

^pll'f!":?“’^!w™®mide (DMF) HCONfCH,).-. 

^ater-white liquid; a dipolar aprotic sol- 
po/A.^-P- *^2.8°C; f.p. — 6|°C; refractive index (n 
P,'"-’ ‘■.‘*269; sp. gr. 0.953-0.954 (15.6/I5.6°C). 
riht I36°F; autoignition temp. 833°F. Mis- 

e with water and most organic solvents (except 
nalogenated hydrocarbons). Combustible. 
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Derivation: Reaction of methyl formate with dimeth- 
ylamine. 

Containers: 55-gal drums; tank cars; tank trucks. 
Hazard: Strong irritant to skin and tissue. Tolerance, 
10 ppm in air. Moderate fire risk. 

Uses: Solvent for vinyl resins and acetylene, butadi- 
ene, acid gases; catalyst in carboxylation reactions; 
organic synthesis. 

dimethylfuran OC(CHUCHCHC(CH,,). 

Properties: Colorless liquid; insoluble in water; sp. 
gr. 0.8900; b.p. 94° C; flash point 45° F; low toxicity. 
Hazard: Flammable, dangerous fire risk. 

Shipping regulations: Flammable liquid, n.o.s. (Rail) 
Red label. (Air) Flammable Liquid label. 

dimethyl glycol phthalate QH 4 (COOCH 2 CH 20 CHi) 2 . 
Properties: Colorless liquid; sp. gr. 1.17; b.p. 230°C. 
Combustible. 

Uses: Solvent mixtures for cellulose esters; plasticiz- 
ing mixtures for cellulose esters. 

dimethylglyoxal. See diacetyl. 

dimethylglyoxime (butane dioxime) 
CH3C(N0H)C(N0H)CH3. 

Properties: White crystals or powder; m.p. 204- 
242° C; soluble in alcohol and ether; very slightly 
soluble in water. 

Uses: Analytical chemistry, especially as a reagent for 
nickel; biochemical research. 

2.6- dimethyl-4-heptanol (diisobutylcarbinol) 
[(CH3)2CHCH2]2CH0H. 

Properties: Colorless liquid; refractive index 1.423 
(21°C); sp. gr. 0.8121 (20°C); f.p., sets to glass below 
-65°C; b.p. 178°C (750 mm); insoluble in water; 
soluble in alcohol and ether. Flash point (TOC) 
162°F. Combustible. Low toxicity. 

Containers: Drums; tank cars. 

Uses: Surface-active agents; lubricant additives; rub- 
ber chemicals; flotation agents; antifoam agent. 

2.6- dimethyl-4-heptanone. See diisobutyl ketone. 

2.6- dimethyl-S-hepteii-I -al 
(CH3)2C:CH(CH2)2CH(CH3)CH0. 

Properties: Yellow liquid; moderately stable, but not 
likely to cause discoloration. Sp. gr. 0.845-0.855 
(25/25°C); refractive index 1.441-1.447 (20°C); flash 
point (TCC) 144° F. Soluble in 2 parts of 70% alco- 
hol. Combustible. 

Use: Perfumery. 

2.6- dimethylheptene-3 

(CH3)2CHCH:CHCH2CH(CH3)2. Mixed cis and 
trans isomers. 

Properties: Liquid; distillation range 128 to 129°C; 
sp. gr. (60/60° F) 0.722; refractive index (20/ D) 
1.412; flash point 70° F (TOC). 

Grade: 95%. 

Containers: Bottles; 5-gal drums. 

Hazard: Flammable, dangerous fire risk. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

2,5-dimethylhexadiene-l ,5 (dimethallyl) 
CH2:C(CH3)CH2CH2C(CH3):CH2. 

Properties: Water-white liquid with hydrocarbon 
odor; sp. gr. 0.740-0.760 (25/25°C); refractive index 
1.426-1.429 (25° C); ASTM distillation, 90% between 
114-123°C; soluble in hydrocarbons; insoluble in 
water. Flash point 56° F. 


Hazard: Flammable, dangerous fire risk. 

Use: Solvent. 

Shipping regulations: (Rail) Flammable liquid, n.o.s., 
Red label. (Air) Flammable Liquid label. 

2.5- dimethylhexane 2,5-dihydroperoxide 
(CH,)2C(00H)CH2CH2C(00H)(CH3)2. 

Properties: Fine powder; 90% peroxide. M.p. 102- 
I04°C; insoluble in hydrocarbons; slightly soluble in 
water; soluble in alcohols. 

Hazard: Dangerous fire risk; strong oxidizing agent; 
store away from organic materials. 

Use: High-temperature catalyst for polyester premix 
compounds and .silicone resins. 

Shipping regulations: (Rail) (dry) Not accepted; (wet) 
Yellow label. (Air) (dry or wet with less than 30% 
water by weight). Not acceptable; (wet with not less 
than 30% water by weight). Organic Peroxide label. 
Not acceptable on passenger planes. 

dimethylhexanediol (2,5-dimethylhexane-2,5-diol) 
(CH,)2COH(CH2)2COH(CH,)2. 

Properties: White crystals; m.p. 88.5-89°C; b.p. 214- 
215°C; sp. gr. (20/20°C) 0.898. Soluble in water, 
acetone, and alcohol; insoluble in benzene, carbon 
tetrachloride, and kerosine. Combustible. 

Containers: Fiber drums. 

Uses: Chemical intermediate. 

2.5- dimethyIhexane-2,5-diperoxybenzoate 

C6H5C(0)00C(CH,)2CH2CH2C- 

(CH3)200C(0)C.H5. 
Properties: Fine white granules; m.p. 1 14°C; insoluble 
in alcohols and hydrocarbons; soluble in acetone 
and chlorinated hydrocarbons. 

Hazard: Strong oxidant; fire risk in contact with or- 
ganic materials. 

Uses: Oxidizing agent; polymerization agent. 

Shipping regulations: (Rail) Oxidizing material, n.o.s., 
Yellow label. (Air) Peroxides, organic, solid, n.o.s.. 
Organic Peroxide label. 

dimethylhexynediol (2,5-dimethyl-3-hexyne-2,5-diol) 
(CH3)2C0HC=CC0H(CH3)2. 

Properties: White crystals; m.p. 94-95° C; b.p. 205- 
206°C; sp. gr. (20/20°C) 0.949. Soluble in water; 
slightly soluble in benzene, carbon tetrachloride, 
naphtha; very soluble in acetone, alcohol, and ethyl 
acetate. 

Uses: Wire-drawing lubricant; antifoaming agent; 
coupling agent in resin coatings; chemical interme- 
diate. 

dimethyl hexynol HC:CCOH(CH 3 )CH 2 CH(CH 3)2 (3,5- 
dimethyl-l-hexyne-3-ol). A tertiary acetylenic alcohol. 
Properties: Colorless liquid with camphor-like odor; 
b.p. I50-151°C; sets to a glass below -68°C; sp. gr. 
(20/20°C) 0.8545. Slightly soluble in water. Flash 
point I34°F (TOC). Combustible. 

Containers: Drums. 

Hazard: Moderate fire risk. 

Uses: Stabilizer for chlorinated organic compounds; 
surface active agent; intermediate; solvent; lubricant. 

5.5- dimethylhydantoin (DMH) HNCONHCOC(CHi):. 
Properties: White, crystalline solid; m.p. 178°C: solu- 
ble in water, alcohol, and ether. 

Derivation: (a) From acetone, urea, and ammonium 
carbonate; (b) from acetone, potassium cyanate and 
hydrocyanic acid. 

Hazard: Central nervous system depressant. 

Uses: Synthesis; preparation of water-soluble poly- 
mers. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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dimethylhydantoin-formaldehyde polymer. 

Properties; Light-colored brittle resin containing 0 3% 
‘‘“^aldehyde; sp. gr. 1.30; softening point 
5y-80 C; dissolves readily in cold and hot water 
methanol, ethyl acetate, methyl ethyl ketone, chloro- 
lorm, methylene chloride, and hot glycerol; insoluble 
in benzene, xylene, diethyl ether, trichloroethylene 
and carbon tetrachloride. Low toxicity. ’ 

^prayf*^'"®’ ■’•ending agent; aerosol hair 

1,1-dimethylhydrazine (CH3)2NNH2. An unsymmetrical 
compounQ. 

with ammonia-like odor; 
t.p. -58 C, b.p. 63°C; sp. gr. 0.782 (25°C); soluble 
in water and alcohol. Flash point about 5°F- autoie- 
nition temp. 480°F. ’ 

^Sne-' of dimethylamine and chlor- 
ammoniJ catalytic oxidation of dimethylamine and 

Containers: Drums; tank cars. 

Tolerance, 0.5 ppm in air Ah 
Uses^^Comno’"' dangerous'^fire risk.' ^ 

synthSrSiL°V"‘ ohemical 

t^ves fhc., I ^ “'■same peroxide fuel addi- 

ShSr.f;,”'-' Sn. 

K"aSS.i£'- 

planes. acceptable on passenger 


dimethylmethane. See propane. 
2,6-dimethylmorpholine 

6cH(CH3(CH2NHCH2CH(CH3) 

Properties: Liquid; sp. gr. 0.99346; b.p. 146.6°C; f.p 

nl-R’coSsi”'"' ’■* P- 

Hazard: Moderate fire risk. Moderately toxic 

‘"';"*’“ors; stabilizers for chlorinated 
solvents rubless floor polishes, rubber accelerator, 
germicides, and textile finishing agents. 

^■(^’^u''^T®‘J5^*"*‘'"°'’Pf'o''"ofhio)benzofhiazole 

^13Hi6N20S2. 

^sp 'grTlZb^pSo'c) ° powder; m.p. 88°C; 

Use: Delayed-action vulcanization accelerator. 

dimethyl-alpha-naphfhylamine CioH7N(CH3)2. 
Properties: Colorless liquid; soluble in alcohol and 
ether; insoluble in water. Sp. gr. 1.045; b.p. 275°C. 

thylTmine" methylsulfate on alpha-naph- 

Grades: C.P.; analytical. 

Containers: Glass bottles. 

Use: Determination of nitrites. 


dimethyl hydroquinone. See hydroquinone dimethyl 
dimethylhydroxybenzene. See xylenol. 

phosphate. 

in water; viscosity 151 S' f 20 °n 
9 mm (20°C)- f D Lts in otfee k i ^apor pressure 
index 1.4189 (n2b/DV nf _t, ^®*°w-85°C; refractive 
bility of water in comoii^S solu- 

toxicity. compound, complete at 20'>C. Low 

Ks-1yS?sro/’ 

theses. Combines the nron"rt' chemical syn- 
and secondary alcohol. P °f tertiary amine 

36°C; b.p. 91 5*C m ^ m-P- 

fractive index (n 20/D)?44f' cr (24°C); re- 
water. Combustible ^ soluble in 

mediafe”'^'”®'" copolymers; plasticizers; inter- 

dimethylketol. See acetylmethylcarbinol 
dtmelhylketone. See acetone. 

‘*pXerti«''cof 

-62X; refractivSindM’Mo'Ph f.p. 


dimefhyl-beta-naphthylamine C,oH7N(CH,)2. 

roperties: Crystalline solid; soluble in alcohol and 
ether; insoluble in water; sp. gr. 1.039 (70/70‘’C); 
m.p. 46°C; b.p. 305°C. 

naphnliol*' °f dimethylamine and beta- 

dimethylnitrobenzene. See nitroxylene. 

0,0-dimethyl 0-para-nitrophenyl phosphorofhioate. 
See methyl parathion. 

dimethyl nitrosamine. See N-nitrosodimethylamine. 

N,N-dimethyl-para-nitrosoaniline (para-nitrosodimeth- 
ylaniline) (CH3)2NC6H,NO. 

Properries: Green leaflets. Soluble in alcohol and ether; 
insoluble m water; m.p. 93°C. Flammable. 
UerivaUon: Nitrous acid and N-dimethylaniline. 

Uses: Production of methylene blue; vulcanization 
accelerator. 

^^'PPi'^S, reguatiqns: (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Flammable solid label. 

3,^dimelhyl-3,6-octanediol 

C2H5(CH3)C0H(CH2)2C0H(CH3)'C2H5. 

White, waxy solid; m.p. 44°C; b.p. 241- 
242 C; sp. gr. (20/20°C) 0.919. Soluble in water, 
acetone, alcohol, benzene, carbon tetrachloride. 

Uses: Non-foaming surface-active agent; chemical in- 
termediate. 

3,7-dimethyl-l,7-octanedioI. See hydroxycitronellol. 
dimethyloctanoc acid. See isodecanoic acid. 
3,6-diniethyI-3-octanol 
(C2H5)CHCH3(CH2)2COHCH3(C2Hs). 

Colorless liquid; sweet odor; sp. gr. 0.8366 
(20/20° C); refractive index 1.4370 (n 20/D); b.p. 
202-203°C; freezing point -67.5°C. Combustible. 

Uses; Perfumery (floral odors); flavoring. 

(tetrahydrogeraniol). 

(CH3)2CH(CH2)3CH(CH3)CH2CH20H. 

Properties; Colorless liquid, sweet odor. Soluble in 
mineral oil and in propylene glycol. Insoluble in 
glycerin. Refractive index 1.4350-1.4450 (20°C); sp. 
gr. 0.826-0.842 (25°C). Combustible. 

Grade: F.C.C. 

Uses: Flavoring agent; perfumery. 



309 


N,N'-DIMETHYLPIPERAZINE 


3,7-dimethyl-3-octanol. See tetrahj'drolinalool. 

2.6- dimethyl-l,5,7-octatriene. See ocimene. 

2.6- dimethyI-2,4,6-octatriene. See alloocimene. 

3.7- dimethyl-6-octenal. See citronellal. 

3.7- dimethyl-6(or 7)-octen-l-ol. See citronellol. 
dimethyloctynediol 

C2Hs(CH 3)COHC • CC0H(CH3)C2H5 (3,6-dimethyl- 
4-octyne-3,6-diol). 

Properties; White crystals; m.p. 55-56° C; b.p. 222° C; 
sp. gr. (solid, 20°C) 0.923, (liquid, 60°C) 0.908. 
Moderately soluble in water; slightly soluble in ker- 
osine; very soluble in acetone, alcohol, benzene, and 
carbon tetrachloride. Combustible. 

Containers: Fiber drums. 

Hazard: May be toxic. 

Uses: Surface-active agent; intermediate. 

dimethylol ethylene urea 

0CN(CH20H)CH2CH2N(CH20 H). a cyclic urea, 
used in wrinkle-resistant textile finishes. 

dimethylolethyltriazone 

0CN(CH20H)CH2N(C2H5)CH2N(CH20H). Used in 
wrinkle-resistant textile finishes. 

dimethylolpropionic acid (DMPA: 2,2-bis(hydroxy- 
methyl)-propionic acid) CH3C(CH20H)2C00H. 
Properties; Off-white crj'stalline solid; m.p. 192- 
194°C. Soluble in water and methanol; slightly solu- 
ble in acetone and insoluble in benzene. 

Uses: Water-soluble alkyd resins; textile finishing; 
cosmetics; plasticizers. 

dimethylolurea (DMU; 1,3-bishydroxymethvlurea) 

C0(NHCH20H)2. 

Properties: Colorless crystals; m.p. 126°C (tech. 85- 
90°C); sp. gr. (20°C) 1.34; slight formaldehyde 
odor; soluble in water and methanol; insoluble in 
ether, capable of polymerization. 

Derivation: Combination of urea and formaldehyde 
in the presence of salts or alkaline catalysts. 
Containers: 50-, 100-lb multiwall paper bags. 

Hazard; Irritant to skin. 

Uses: First stage of ureaformaldehyde resins; im- 
pregnating wood to increase hardness and fire re- 
sistance and to form self-binding laminations for 
plj’wood manufacture; permanent-press fabrics. 

2.3- dimethylpentaldehyde 

CH3CH2CH(CH3)CH(CH3)CH0. a branched-chain 
heptanal. 

Properties: Liquid; sp. gr. 0.8293; b.p. 140.5°C (760 
mm); f.p. -110°C; 6.91 Ib/gal (20°Q; flash point 
94° F. Slightly soluble in water. 

Hazard: Flammable, moderate fire risk. 

Use: Intermediate. 

2.4- dimethyIpentane (CH,)2CHCH2CH(CH-.)2. 
Properties; Colorless liquid; sp. gr. 0.6684 (25°C); 

b.p. 80.5°C; refractive index 1.382 (n 20 D); flash 
point 10° F; f.p. -II9°C; soluble in alcohol; insol- 
uble in water. 

Grades; 959r; 999c; research. 99.7 mole 9r- 
Hazard; Flammable, dangerous fire hazard. 

Use: Organic synthesis. 

Shipping regulations; Flammable liquid, n.o.s. (Rail) 
Red label (Air) Flammable Liquid label. 
iS’oie: Other isomers (2,2-; 2.3-; 3,3-) of closely simi- 
lar properties are available. 


2.4- dimethyIpentanol-3. See diisopropyl carbinol. 

2.4- dimethyIpenfanone-3. See diisopropyl ketone. 

alpha, alpha-dimethylphenethyl acetate (dimethylben- 
zylcarbinyl acetate) C6H5CH2C(CH3)200CCH3. 
Properties: Colorless liquid; floral, fruity odor. Soli- 
difies at room temperature. Soluble in mineral oil; 
insoluble in gh’cerin. Refractive index 1.4910-1.4950 
(20°C) in supercooled liquid form; sp. gr. 0.995- 
1.002 in supercooled liquid form; m.p. 29-30°C. 
Combustible. Nontoxic. 

Grade; F.C.C. 

Use; Flavoring agent. 

dimethylphenol. See xylenol. 

dimethyl-para-phenylenediamine. See para-aminodi- 
methylaniline. 

N, beta-dimethylphenylethylamine. See phenylpropyl- 
methylamine. 

2,3-dimethyl-l-phenyl-3-pyrazolin-5-one. See antipy- 
rine. 

dimethyl phosphite (CH30)2P(0)H. 

Properties: Mobile, colorless liquid; mild odor; sp. 
gr. 1.200 (20/4°C); refractive index 1.400 (25,/D); 
b.p. 72-73°C (25 mm); flash point 205° F. Soluble in 
water, and miscible with most common organic sol- 
vents. Combustible. 

Containers; 55-gal drums. 

Uses; Lubricant additives: intermediate; adhesive. 

O, 0-dimethvl phosphorochloridothioate (methvl PCT) 
(CH 30 ) 2 P'(S)C 1 . 

Properties: Colorless to light amber liquid; b.p. 66- 
67°C (16 mm): sp. gr. 1.320 (25°C): refractive index 
1.4795 (n 25/D). Soluble in alcohol, benzene, ace- 
tone, carbon tetrachloride, chloroform, ethyl ace- 
tate; slightly soluble in hexane; insoluble in water. 
Grades: 96-1009r purity. 

Hazard: Toxic; strong irritant to eyes. skin, and mu- 
cous membranes. Cholinesterase inhibitor. Use may 
be restricted. 

Uses; Intermediate for insecticides, pesticides, fungi- 
cides; oil and gasoline additives; plasticizers; corro- 
sion inhibitors; flame retardants; flotation agents. 
Shipping regulations; Organic phosphate. liquid, 
n.o.s., (Rail, Air) Poison label. Not accepted on 
passenger planes. 

dimethyl phthalate C6 Hj(COOCH 3)2- 
Properties; Colorless, odorless liquid; refractive index 
1.5138 (25°C); heat of combustion 5769 cal.g; sp. er. 
1.189 (25 25°C); b.p. 282°C; flash point 300=F; 
wt gal 9.93 lb (68° F); vapor pressure <0.1 mm 
(20°C). Miscible with common organic solvents; in- 
soluble in water. Combustible; autoignition temp. 
I032°F. 

Grade; Technical. 

Containers; 55-gal drums; tank cars; tank trucks. 
Hazard; Toxic by ingestion and inhalation; irritant. 
Tolerance, 5 mg per cubic meter of air. 

Uses; Plasticizer for nitrocellulose and cellulose ace- 
tate, resins, rubber and in solid rocket propellants: 
lacquers; plastics; rubber; coating agents; safety 
glass; molding powders; insect repellent; perfumes. 

N.N’-dimcthvlpiperazine ( I.4-dimethvlpiperazine) 
(CH0;C3H,N;. 

Properties: Colorless, mobile liquid. Sp. sr. (20 4°C) 
0.8565; b.p., 131°C; fp. -!°C; Hash point (TOC) 
I76°F. Combustible. 
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Uses; Curing agent for polyurethane foams; in- 
termediate for cationic surface-active agents. 

Note: Two other isomers are available; ch-2,5- and 
trans-2,5- neither is flammable, but both are com- 
bustible. Toxicity presumed low. 

2,6-dimethyIpiperidine (2,6-lupetidine) (CH.TC^H.NH 
- '27.9°C; sp. gr. ‘(20/20°C) 

0.8199, refractive index 1.4383 (n 20/D); soluble in 
water at 20'>C in all proportions. Combu tible 

Use; Intermediate. 

dimethylpolysiloxane. A liquid defoaming agent- re- 

2.2- dimethylpropane. See neopentane. 

2. 2- dimethyl-l, 3-propanediol See neopentyl glycol, 
dimefhylpyridine. See lutidine. 

2,7-dimethylquinoIine (CH3),C9H5N 

tiorfaSe iRo^C^’bo mm^ 

^and diethV el;. CombSiSl?’ 

Uses. Organic synthesis; dye intermediate 
dimethyl resorcinol. See resorcinol dimethyl ether 
dimethyl sebacate [(CHjl.COOrH i 

Grade; Technical. 

"l.roc.lta,„,e, vinyl 


at™ i/s H— bi. 

Shipping regulations; (Rail) Red label I'A.-.-i ci 
mable Liquid label. L^gal liberSaintm^sulS: 

dimethylsulfonyloxybutane. See busulfan. 
‘**rCH3)lsO^‘”‘“*^ sulfoxide; DMSO) 

•'ygroscopic liquid; b.p. |g9“C- 

®P- gr- 1-01 (20/20°C)- snecific heal 
0.7; flash point 203°F fnnpnVii«\. 

48 9 ('>()’^r\ Moo 1 ^ ^^sJcctric constant 

aJroUc sXnt. Powerful 

^erSoxide °^‘^'™othyl sulfide with nitro- 
wastJ Suom ^"hydrous conditions; sulfide 

Containers; Drums; tank cars. 
faS'^'f if ingested; must be applied to sur- 

Uses- Snivpnf comply with FDA regulations, 

tions- anal t- polymerization and cyanide reac- 
ind other ^ spinning polyacrylonitrile 

dde. na industrial cleaners, pesli- 

of ceilc^af'^i ®*'^'PP’ngi hydraulic fluids; preservation 
fnto bL!yvt ‘^niperatures; diffusion of drugs, etc., 
r.io .u by topical application; medicine; 

plant pathology and nutrition; pharmaceutical prod- 


“rtoSE .1?, ’is 
060 ™, ,r„, „3, ,,55'f ,S"Sf fc 

combustible point 182°F (closed cup)’ 

S;a?d?StrOTTir"rim^‘''’T®i 
carcinogenic. Induces" t’umor?^^'^ i^^y 

clothing required Safetv Dafa*'<:u"™***’ f’cotective 

Shipping regulat1on?"(R^anf phenols. 

b'vb ..be,, 'no, 

odor. Soluble in alcohof^LnH .disagreeable 

water.Sp.gr. 0.845 ( 20 °Q-?n -'R^ msoluble in 

d‘£p" 403 “R^Fla^srpofnt'oo^^^^ ’ Amoig^nition 

heating^vithino^gMicTuRu^^^ ''‘innu by 

teraction of a sSon of (b) by’ in- 

cZ;K'Sr--ban"o['^°‘'*-- -fide and 
Ha^-ard; pia.o^able. Dangerous fire risk; moderate 


‘'pTop'’enilr?'oM C^H^(COOCH3)r. 

ahovl' mooS? • crystals; m.p. 140°C; sublimes 
anrf b ,'nsoluble in water; soluble in ether 

and hot alcohol. 

,9^idalion of para-xylene or mixed xylene 
isomers, followed by esterification. 

resins for film and fiber production, 
specially polyethylene terephthalate; intermediate. 

"’cScoocHri’:"'^'’'"^ 

i*’ rri-P- I56°C. Insoluble in water; 
II '^vJy soluble in acetone and benzene. 

Use; Herbicide. 

3,^dimefhyItetrahydro-I,3,5(2H)-fhiadiazine-2-lhione 

C5H10N2S2. 

Crystals; m.p. 100°C; sp. gr. 1.30 (bg^F). 
Migntly soluble in water and alcohol; soluble in 
acetone. 

Hazard; Toxic by ingestion and inhalation. Toler- 
15 mg per cubic meter of air. 
ses. Herbicide; nematocide; preservative for adhe- 
sives and proteinaceous additives 
oee also “Crag.” 

dimethyltin dichloride (CH 3 ) 2 SnCl 2 . 

Properties; White crystals; m.p. I06-I08°C; soluble 
in water, alcohol, hydrocarbons. , 

Hazard; Highly toxic. Tolerance, 0.1 mg per cubic 
meter of air. 

Uses; Electroluminescence; PVC stabilizer; catalyst. 

dimethyltin oxide (CH 3 ) 2 SnO. 

Properties; White powder, 98.5% min. purity. 

Hazard; Highly toxic. Tolerance, 0.1 mg per cubic 
meter of air. 

Uses; Intermediate; PVC stabilizer. 

N.N'-dimethylurea (DMU; sym-dimethylurea; 1,3-di- 
methylurea) (CHiNHliCO. 

Properties; Colorless prisms; sp. gr. 1.14; m.p. 106°C; 
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b.p. 270°C; soluble in water and alcohol; insoluble 
in ether. 

Use: Intermediate in synthesis of drugs. 

1.3- dimethylxanthine. See theophylline. 

3,7-dimefhyl.vanthine. See theobromine. 

dimetilan. Generic name for l-dimethylcarbamoyl-S- 
methj'l-3-pyrazolyl dimethylcarbamate. 

Properties; Solid; m.p. 68-71°C. Soluble in water and 
most organic solvents. 

Hazard: Toxic by ingestion and inhalation. 

Use: Insecticide. 

“Dimocillin-RT.”''" Trademark for buffered sodium 
methicillin. 

dimolybdenum trioxide. See molybdenum sesquio.xide. 

“Di-MoN.”’"’ Trademark for modified diammonium 
phosphate. Used as a low cost source of phosphorus 
and nitrogen as nutrients in biological waste treat- 
ment. 

di'myrisfyf amfne (cfitetradecyfamme) (CuHzghNH. 
Solid; m.p. 52°C; sp. gr. 0.89. Almost insoluble in 
water. 

Use; Intermediate. 

dim\Tistvl ether (ditetradecyl ether) (Ci4H'9)20. 
Properties; Liquid. M.p. 38-40°C; b.p. 238-248°C 
,(4 mm); sp. gr. 0.8127 (45/4°Q. Combustible. Low 
toxicity. 

Grade: 95% (min.) purity. 

Uses: Electrical insulators; water repellents; lubri- 
cants in plastic molding; antistatic substances: chem- 
ical intermediates. 

dimyristyl sulfide (ditetradecyl sulfide; dimyristyl 
thioether) (CuH: 9 ) 2 S. 

Properties: Solid; m.p. 49-50° C; b.p. decomposes; sp. 
gr. 0.8258 (50/4° C). 

Grade: 959c (min.) purity. 

Use: Organic synthesis (formation of sulfonium com- 
pounds). 

N,N'-di-beta-2-naph(hvI-meta-phenvIenediamine 

CsH^NHC.oHt).. 

Properties: Colorless needles; m.p. 191°C; sparingly 
soluble in alcohol; insoluble in water and ether. 
Derivation; By heating meta-phenylenediamine with 
beta-naphthol and e.xtraction with alcohol. 

Use; Organic synthesis. 

N<N”-di-beta-naphthyl-para-phenylenediamine (sym- 
di-beta-naphthyl-para-phenvlenediamine; DXPD) 
C6H4(NHC,oH7)2. 

Properties; Gray powder, sp. gr. 1.25; set point 225°C 
(min); purity 989c (min); insoluble in water, slightly 
soluble in acetone and chlorobenzene. 

Uses: Antioxidant; stabilizer, polymerization innibi- 
tor; intermediate in organic synthesis. 

dinitraniline orange (Permanent Orange). A pigment 
made from dinitroaniline and beta-naphthol. It is a 
reddish shade orange that has excellent light-fastness. 
Hazard; Probably toxic by ingestion. 

dinitroaminophenol. See picramic acid. 

2.4- dinitroaniline (2.4-dinitraniIine) C 6 H 3 NH:{NO:):- 
Properties: Yellow crystals; slightlv soluble in alco- 
hol; insoluble in water. S. gr. L615; m.p. 18S°C. 
Flash point 435° F. Combustible. 

Denvation; Nitration of para-nitroaniline with hot 
mixed acid. 


Grades: Technical; pure. 

Hazard; Toxic by ingestion and inhalation; strong 
irritant. 

Use; Intermediate for azo pigments; toner pigment in 
printing inks; corrosion inhibitor. 

Shipping regulations; (Liquid) (Air) Poison label. 

2.4- dinitToanisole (2,4-dinitrophenvl methvl ether) 
CHjOCsHslNO);. 

Properties: Colorless to yellow monoclinic needles 
from water or alcohol: m.p. 88°C: sp. gr. 1.341 
(20/4°C), sublimes; slightly soluble in hot water; 
soluble in alcohol and ether. 

Hazard: Probably toxic by ingestion. 

Use; Ovicide, effective against moths, furniture and 
carpet beetles, cockroaches, and body lice. 

dinitrobenzene C6H!(N02):. Meta, ortho and para 
isomers. 

Properties: Yellow cry'stals; soluble in benzene; slightly 
soluble in water. Sp. gr.; meta 1.546, ortho 1.565, 
para 1.6; m.p. meta 89.9°C, ortho 1I7.9°C. para 
J72-J73°C; b.p. mela 302.8°C. ortho 3J9°C, para 
299° C. 

Derivation: Nitration of nitrobenzene with hot mixed 
acid. 

Method of purification: Crystallization. 

Grades; Technical. 

Hazard; Toxic by inhalation and ingestion; strong 
irritant. Tolerance, 1 mg per cubic meter of air. Ab- 
sorbed by skin. 

Uses; Organic synthesis; dyes; camphor substitute in 
celluloid production. 

Shipping regulations; (Rail. Air) Poison label. 

5.7-dlnitro-l,2,3-benzoxadiazoIe. See diazodinitro- 
phenol. 

3.5- dinitrobenzoyl chloride (NO’lrQHsCOCl. 
Properties: Yellow crystals; m.p. 66-68° C; b.p. I96°C 

(12 mm); decomposed by water and alcohol. 

Hazard: May be toxic and irritant. 

Use: Reagent. 

2-(2,4-dinitrobenzyl)pyn’dine C5H2NCH:C6H;,(N02)2. 
Behaves photochromicaUy. Used to make plastics 
sensitive to light. See photochromism. 

2,4-dmitro-6-sec-butylphenoI. (2-sec-butyl-4,6-dinitro- 
phenol; dinoseb; DNBP). 

CH3(C2H5)CHC«H;(N02);0H. 

Properties; Reddish brown liquid, slightly soluble in 
water, soluble in alcohol and other organic solvents. 
Forms salts with metals and organic bases. 

Hazard; Highly toxic, absorbed by skin. Possible fire 
risk. Strong irritant. 

Uses; Insecticide and oGcide, but must be used in the 
dormant growth season or as a salt form to reduce 
toxicity. .Also as herbicide for preemergence treat- 
ment; increases yield of com 5 to lO'T- 
Shipping regulations: (Air) Poison label. Legal label 
name dinoseb. 

dinitrochlorobenzol. Label name for dinitrochloro- 
benzene. 

dinitrochlorobenzene. See l-ch]oro-2.-l-dinitrobenzene. 

4.6- dinitro-ortho-cresol (4,6-dinitro-2-methvlphenol) 
CH3C6H:(N0:):0H. 

Properties; Yellow solid; m.p. 85.8° C; slightly soluble 
in water. 

Hazard: Highly toxic; absorbed by skin. Tolerance. 
0,2 mg per cubic meter of air. Use may be restricted. 
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Use; Dormant ovicidal spray for fruit trees (highly 
phytotoxic and cannot be used successfully on ac- 
tively growing plants). 

Shipping regulations; (Air) Poison label. 

2,6-dinifro-para-crcsoI (DNPC) (N02)2CH3C6H20H. 
Light yellow crystalline solid. 

Grade; Presscake (36-43% active 2,6-DNCP) 

Hazard; Probably toxic. 

Uses; Parent compound for intermediates, dyes and 
pharmaceuticals. 

dinitrocyclohexylphenol. (2-cyclohexyl-4,6-dinitrophe- 
nol; dinitro-ortho-cyclohexylphenol; DNOCHP) 
C6HnC6H2(N02)20H. 

Properties; Crystalline solid. 

Hazard; Probably toxic. 

Use; Control of mites on citrus fruits. 

3.5- dinitro-2,6-dimethyl-4-tert-bufylacelophenone. See 
musk ketone, 

2.4- dinitrofluorobenzene (l-fluoro-2, 4-dinitrobenzene) 
C6H3F(N02)2. 

Properties; Crystals; soluble in ether, benzene, pro- 
pylene glycol; m.p. 26°C; b.p. 137°C. 

Use; Reagent in protein analysis. 

dinitrogen tetroxide. See nitrogen dioxide, 
dinitrogen trioxide. See nitrogen trioxide, 
dinitroglycol. See diethylene glycol dinitrate. 

2.4- dinitro-4'hydroxydiphenylamine 

(N02)2QH3NHC6H40H. 

Properties; Yellow solid; m.p. 190°C; insoluble in 
water. 

Derivation; Condensation of 2,4-dinitro-l-chloroben- 
zene and para-aminophenol. 

2.6- dinitro-3-methoxy-4-tert-butyltoIuene. See musk 
ambrette. 

dinifro(l-methylheptyl)phenyl crotonate. See dinocap. 

4.6- dinitro-2-methylphenol. See 4,6-dinitro-ortho-cre- 
sol. 


dinitronaphthalene CioH6(N02)2. Isomers; (a) 1,5-; (b) 

Properties; (a) Yellowish-white needles, (b) yellowish- 
crystalline tablets. M.p. (a) 217°C; (b) 
172 C. (a) Sparingly soluble in pyridine; (b) soluble 
in pyndine. B.p. (a) sublimes; (b) decomposes. 
Derivation; By dissolving alpha-nitronaphthalene in 
sulfuric acid and adding nitric acid. 

Method of purification; Crystallization. 
dsT*^*^ toxic. Moderate fire and explosion 

Uses; Dyes, especially sulfur colors; intermediates. 

2,4-dinitro-l-naphthol-7-sulfonic acid (flavianic acid) 

'-^ion6UslN2o. 

Properties; Yellow needles; m.p. 151°C; very soluble 

in W3t6r. 

Hazard; Probably toxic. 

Uses; Intermediate; precipitant for organic bases; re- 


dmitrophenol QH30H(N02)2. Commercial product 
IS usually rmxture of 2,3-, 2,4-, and 2,6-isomers. 

(2-3) sp. gr. 1.681; m.p. 

mn^fi3°r‘’VF i,P - "’-P- ■14-1I5'’C. (2,6) 

7 pifp ® .®*‘^°hol and ether, also ben- 

npri!-.fvF slightly soluble in water. 

pppi'l sulfuric 

ino 'ttip product, and then nitrating, keep- 

ng the temperature below SO^C. (b) By nitration 
with mixed acid with careful temperature control. 


Method of purification; Crystallization. 

Hazard; Highly toxic; absorbed by skin. Dust inhala- 
tion may be fatal. Severe explosion hazard when dry. 

Uses; Dyes, especially sulfur colors; picric acid; pic- 
ramic acid; preservation of lumber; manufacture of 
the photographic developer diaminophenol hydro- 
chloride; explosives manufacture. 

Shipping regulations; (Solutions) (Rail, Air) Poison 
label. (Dry, or wet with less than 15% water) (Air) 
Not acceptable; (Wet with not less than 15% water) 
(Air) Flammable Solid label. 

2,4-dinitrophenylhydrazine (N02)2QH3NHNH2. 

Properties; Red, crystalline powder; m.p, about 
200°C. Slightly soluble in water and alcohol; soluble 
in moderately dilute inorganic acids; readily soluble 
in diglyme. 

Hazard; Severe explosion and fire risk. 

Uses; Explosive; reagent. 

Shipping regulations: (Air) (dry or wet with less than 
10% water). Not acceptable; (wet with not less than 
10% water). Flammable Solid label. (Rail) Consult 
authorities. 


2.4- dinitrophcnyI methyl ether. See 2,4-dinitroanisole. 

3.5- dinitrosaIicyIic acid C 6 H 2 (OH)(N 02 ) 2 COOH. 
Properties; Yellow crystals; slightly soluble in water; 

soluble in alcohol and benzene; m.p. 174°C. 
Derivation; Nitration of salicylic acid. 

Use: Determination of glucose. 


dinitrosopcntamethylenetetramine (DNPT) 
(NO) 2 ( 25 HioN 4 . a bicyclic compound. 

Properties: Light cream-colored powder; decomposes 
in air at I90-200°C. Soluble in dimethyl formamide; 
somewhat soluble in pyridine, methyl ethyl ketone, 
and acetonitrile. Combustible. 

Hazard: Moderate fire risk. 

Use: Blowing agent for rubber and plastics. 


2,4-dinitrosoresorcinoI C6H2(0H)2(N0)2 • H 2 O. 
Properties: Light-brown powder; m.p. 162-163 L. 
Decomposes, sometimes violently. Soluble in water 
and most organic solvents. 

Grade: Technical (13.7%N). 

Hazard: Severe explosion risk when shocked or heated. 
Toxic and irritant. 

Uses; Chelation of heavy metals; cross-linking agent, 
blasting caps and explosive primers. 

Shipping regulations; (Rail) Consult regulations. 
(Air) Explosives, n.o.s.. Not acceptable. 


3,5-dinifro-ortho-toluamide. See zoalene. 

dinifrololuene (DNT) C6H3CH3(N02)2 (a) 2,4-; (b) 

3,4-; (c) 3,5-. . ,, , , 

Properties: Yellow crystals; soluble in alcohol ana 
ether; very slightly soluble in water. Sp. gr. (a) l;32Uo, 
(b) 1.32, (c) 1.277; m.p. (a) 70.5“C, (b) 6I°C (c) 
92.3° C. A commercial grade consisting of a mixture 
of the three isomers in an oily liquid. Combustible. 
Derivation: Nitration of nitrotoluene with mixed acid. 
Method of purification: Crystallization. 

Containers: Drums; liquid, in heated tanks. 

Hazard: Highly toxic; absorbed by skin. 1 

1.5 mg per cubic meter of air. Moderate lire a 
explosion hazard. Safety Data Sheet available iro 
Mfg. Chemists Assn., Washington, D.C. 

Uses: Organic synthesis; toluidines; dyes; explosive . 
Shipping regulations; (Liquid) (Air) Poison label. 

dinocap. Generic name for 2-(2-methylheptyl)-4,6-dini 
trophenyl crotonate. 

CH,CH;CHCOOC6H2(N02)2CH(CH3)C6Ho. 

Properties: Brown liquid; b.p. 138-140 »_(s. 

Insoluble in water; soluble in most organic s 
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DIOCTYL SODIUM SULFOSUCaNATE 


Hazard: Probably toxic by ingestion and inhalation. 
Uses: Acaricide; fungicide. 

dinonyl adipate Ester of nonyl alcohol. 

Properties: Colorless liquid; b.p. 201-2I0°C (1 mm); 
sp. gr. 0.926 (25°C); refractive index (n 20/D) 1.4523; 
viscosity 14.9 centistokes (100° F). Combustible. Low 
toxicity. 

Use: Plasticizer where special low-temperature prop- 
erties are desired. 

dinonyl carbonate (C9Hi9)2C03. Ester of nonyl alcohol; 
colorless liquid; b.p. 135-140°C (0.3 mm); sp. gr. 
0.894 (25°C); refractive index (n 20/D) 1.4427. 
Combustible. Low toxicity. 

dinonyl ether C9H19OC9H19 

Properties: Colorless liquid; b.p. 148-153°C (5 mm); 
sp. gr. 0.817 (25°C); refractive index (n 20/D) 1.4405. 
Can be made from nonyl alcohol plus nonyl halide 
by the Williamson synthesis. Combustible. Low 
toxicity. 

dinonyl maleafe GHj.oOOCCH.CHCOOCpHw. Ester 
of nonyl alcohol; colorless liquid; b.p. 1 57-1 67° C 
(0.1 mm); sp. gr. 0.941 (25° C); refractive index (n 
20/D) 1.4586; viscosity 6900 centistokes (-40°!^, 
17.47 centistokes (100°^, 3.50 centistokes (210° F). 
Combustible. Low toxicity. 

dinonyl phenol (C9Hi9)2C6H30H. 

Properties: Colorless liquid; insoluble in water, solu- 
ble in common organic solvents. Combustible. 
Hazard: May be toxic. See phenol. 

Use: Solvent. 

dinonyl phthalate (DNP) C«H4(COOC9Hi9). Ester of 
nonyl alcohol. 

Properties: Colorless liquid. B.p. 205-220°C (1 mm); 
sp. gr. 0.979 (25°C); refractive index (n 20/D) 
1.4871; viscosity 55.3 centistokes (I00°F); flash 
point 420° F. Combustible. Low toxicity. 

Uses: General-purpose low-volatile plasticizer for 
vinyl resins; pure grade as stationary liquid phase in 
chromatography. 

dinoseb. Legal label name for 2,4-dinitro-6-sec-butyl- 
phenol (q.v.). 

DIOA. Abbreviation for diisooctyl adipate. 

dioctadecylamine. See distearylamine. 

2,6-dioctadecyI-para-cresol. See 2,6-distearyl-para-cre- 
sol. 

diotadecyl ether. See distearyl ether. 

dioctadecyl sulfide. See distearyl sulfide. 

3,3 -dioctadecyl thiodipropionate. See distearyl thiodi- 
propionate. 

dioctyl adipate. Now more exactly named di(2-ethyl- 
hexyl) adipate (q.v.). 

dioctylamine. See di-2-ethylhexylamine. 

dioctylaminoethanol. See di(2-ethylhexyl)ethanolam- 
ine. 

dioctji azelate. See di(2-elhylhexyl) azelate. 

dioctyl chlorophosphafe (dioctyl phosphorochloridaie) 
(QHnO);P(0)Cl 

Properties: Water-white liquid; sp. gr. 0.991 (25°C); 
refractive index 1.445 (n 25/ D); decomposes on dis- 
tillation; soluble in common inert organic solvents; 
insoluble in water. Combustible. 


Hazard: Probably toxic. 

Use: Intermediate; insecticide. 

di(n-octyl, n-decyl)adipate (DNODA). 

Properties: Clear, oily liquid; sp. gr. 0.912-0.920 
(25/25°C); refractive index 1.443-1.447 (25°C). 
Combustible. Low toxicity. 

Containers: Drums; tank cars. 

Use: Low-temperature plasticizer. 

di(n-octyl, n-decyl) phthalate (DNODP). 

Properties: Clear, oily liquid; odor slight; acidity (as 
phthalic acid) 0.01% max; sp. gr. 0.968-0.977 (25/ 
25° C); crystallizing point -30° C; b.p. 232-267° C (4 
mm); flash point 426° F. Combustible. Low toxicity. 
Containers: 5-, 55-gal drums; tank cars. 

Uses: Plasticizer for polyt’inyl chloride and other 
vinyls. 

di-n-octyl diphenylamine CSH17C6H4NHC6H4CSH17. 
Properties: Light tan powder; sp. gr. 0.99; m.p. 80- 
90°C. Soluble in benzene, gasoline, acetone, and 
ethylene dichloride; insoluble in water. 

Use: Antioxidant for petrofeum-6aserf and synthetic 
lubricants and plastics. 

dioctyl ether (CgHi7)jO. 

Properties: Liquid; f.p. — 7°C; b.p. 291. 7°C; sp. gr. 
0.805 (17/4°C); refractive index 1.4329 (n 24/D). 
Combustible. Low toxicity. 

Grades: 95% (min) purity. 

Uses: Electrical insulator, water repellent; mold lu- 
bricant; antistatic agent; intermediate. 

dioctyl fumarate. See di(2-ethylhexyl) fumarate. 

dioctyl hexahydrophthalate. See di(2-ethylhexyl) hex- 
ahydrophthalate. 

N,N'-di-n-octyl-para-phenylenediamine 

Q,H4(NHCsH,7):. 

Properties: Colorless liquid; b.p. about 390° C; sp. gr. 
0.912 (15°C); pour point -4°C; flash point (Pensky- 
Martin) 395°F; refractive index (n 20/D) 1.5129. 
Completely miscible in methanol, pentane and ben- 
zene; vapor pressure (absolute) 0.33 mm (150°C). 
Combustible. Low to.xicity. 

Containers; Steel drums, tank cars, tank trucks. 

Uses; Antioxidant, antiozonant for gasoline, mercajr- 
tans, synthetic rubber. 

dioctyl phosphite (dioctyl phosphonate) 
(CsH,70)jP(0)H. 

Properties: Water-white liquid; b.p. 150-155°C (2-3 
mm); sp. gr. 0.929 (25°C); refractive index 1.4418 (n 
25/ D); soluble in common organic solvents. Com- 
bustible. 

Uses: Solvent; antioxidant; intermediate. 

dioctyl phosphoric acid. See (di(2-ethylhexyl) phos- 
phoric acid. 

dioctyl phosphorochloridate. See dioctyl chlorophos- 
phate. 

dioctyl phthalate. See di(2-ethylhexyl) phthalate. 
di(2-octyl) phthalate. See dicapryl phthalate. 
dioctyl sebacate. See di(2-ethylhexyl) sebacate. 

dioctyl sodium sulfosuccinate {di(2-ethylhexyl) sodium 
sui'fosuccinate; sodium dioctyl sulfosuccinate) 
CsH,700CCH;CH(S05Na)C00C!,H,7. An anionic 
surface-active agent. 

Properties: White, wa.x-like solid with characteristic 
odor. Slowly soluble in water; freely soluble in alco- 
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hoi and glycerin; very soluble in petroleum ether 
Saponification value 240-253; stable in acid and neu- 
tral solutions; hydrolyzes in alkaline solutions Low 
toxicity. ■ 

Derivation; By esterification of maleic anhydride with 
bisulfite^^^ alcohol followed by addition of sodium 

Hazard: Use in food products restricted 
Grade: N.F.; F.C.C. 

Uses; Food additive (processing aid in sugar industry 

dioctyl succinate. See di(2-ethyl hexyl) succinate 

„„ 

20/ D)! CombusHbli.^°^^’ l.4606"(n 

Grades: 95% (min) purity 

compo°uK" 

dioctyl thioether. See dioctyl sulfide. 
""p/oiSr””""'- 5.3'-(2-..hylhexy0 Ihiodi- 

'''?ubaS'"o®’ PVC™o“laT£“^^^ '' I"*' 

daily for clear nlasfir materials, espe- 

all foods except malt for 

drinks, milk and" other dai?y%To®?u’ctf‘’°""'"‘‘ 

“Diofan.”^^“ T ^ ' 'odopyracet (q.v.). 

copolymers for p\"S?ciating.*"*''''°"* vinylidene 

djol. Synonym for glycol or dihydric alcohol. 

°cSe. ’^'■'“'^'"'‘rk for ethylmorphine hydro- 
habWorming'^ ingestion; narcotic and 

Polymercaptan Resins . 

the mercaptan-terminat^ lion, -H n 

of being crosslinked to for^ elasl^"’®'"' 

,SS.7.Tept'‘' 

ing PPPipoundslnd'/oat/ngF”"''®' mold- 

I 4 dt xebace 

^ — *■ I 


^ilSion'^"''®""*’ ^P^'^frophotometric; scin- 

Containers: Drums; tank cars 
Hazard: Highly toxic by inhalation; absorbed by skin 

fire n-sk'^M^^fP'’"’ Flammable, daSerous 

fire risk. May form explosive peroxides (MCA 1 
Uses; Solvent for cellulosics and wide range of or- 
ganic products; lacquers; paints; varnishes- paint and 

textilf '!."“>"® and disperS^ail! 

xtile processing, dye baths, stain and Drintinp 
compositions; cleaning and detergent preparahL- 
cements; cosmetics; deodorants; fumi'S emSf 

nated comjiositions; stabilizer for’ chlori- 

nated solvents; scintillation counter 

Red"!atff A Flammable liquid, n.o.s., 

Ked label. (Air) Flammable Liquid label. 

‘^'efbil’nh"' ."ame for para-dioxane-2,3-diyl 

Pronirf:^ CdH.O^CSPSfOQHs)^,. 

operties. Viscous brown liquid; f.p. -20°C- den- 

oreanic sof m®°lal’la m water; soluble in 

of cIs and technical material is a mixture 

01 CIS and trans isomers. 

terase‘^inT?K-l‘' mi’alation and ingestion. Cholines- 

terase inhibitor. Use may be restricted. 

Uses: Insecticide; miticide. 

Organic phosphate, 
Xr’ptae,. ”»■ ““P“ •” P«' 

(TCDD), 

as an Itydrocarbon which occurs 

removed hv herbicide 2,4, 5-T. It can be 

half-life in ''’^h coconut charcoal. Its 

naii-iiie in soil is about one year. 

^Hw/elher 1 °^ diethylcnc glycol mono- 

ethyl ether, b.p. 202°C; sp. gr. 0.990 (20/20“C). 

ylbmazone **'"**^"^*'’^ P*’®"' 

dioxolane OCH^CH^OCT ,. A cyclic acetal. 

''^ater-white liquid; soluble in water; sta- 
or V*n« neutral or slightly alkaline conditions. Sp. 
gr. 1.065; b.p. 74°C; flash point 35°F (open cup); 

f20°C); wt/gal 8.2 lb (20“C). 
glycol Reaction of formaldehyde with ethylene 

Flammable, dangerous fire risk. Moderately 
toxic by inhalation and ingestion, 
ifro' solvent and extractant for oils, fats, 

. ^e^, dyes, and cellulose derivatives. 

“insulations: (Rail) Flammable liquid, n.o.s.. 

Red label. (Air) Flammable Liquid label. 

dioxolone-2. See ethylene carbonate, 
dioxopurine. See xanthine. 

dioxyanthraquinones. See dihydroxyanthraquinones. 
dioxybenzenes. See dihydroxybenzenes. 
dioxyethylene ether. See 1,4-dioxane. 

JS «. 


miSrwit^‘’watef and^'^*’ nthereal odor; stable- 
I01-3°C; f.p Io-,2=r °''®""'" solvents B.p’ 

'vt/gal 8.6 ■ lb 20-^' F- (20/20“C); 

(20°C); nash poinl 65°F fAtTM'''" '"^nx 1.4221 
Ignition temp. 356° F. tASTM open cup). Auto- 

“nid; (b) from^bed-^befg^^il’y treatment with 

treatment with alkali ’ °®‘®''l‘nhIoroethyl ether by 


dioxyline phosphate C 22 H 25 NO 4 - HjPOj. 

^l^dn crystalline, odorless solid with a 
Ditter taste; soluble in water; melts (with decomposi- 
tion) 197-1990C. 

Use; Medicine. 

dioxynaphthalenes. See dihydroxynaphthalenes. 

DIOZ. Abbreviation for diisooctyl azelate. 

DIPA. Abbreviation for diisopropanolamine. 

Dipac. Trademark for diisopropylbenzothiazyl- 2 - 
sulfenamide (q.v.). 
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dipalmitylamine (dihexadecylamine) (Ci6H33)2NH. 
Solid; m.p. 65°C; sp. gr. 0.83; slightly soluble in 
water. 

Use; Intermediate. 

“Dipan.””“ Trademark for diphenylacetonitrile (q.v.). 

“Di-Paralene” Hydrochloride.^ Trademark for chlor- 
cyclizine hydrochloride. 

“Dipaxin.”^” Trademark for diphenadione (q.v.). 

dipentaerythritol (CH20H)3CCH20CH2C(CH20H)3. 
Occurs in technical pentaerythritol. An off-white, 
freeflowing powder. The molecule contains six pri- 
mary hydroxyl groups, all esterifiable. M.p. 212- 
220°C; sp. gr. 1.33 (25/4°C). Combustible. Low tox- 
icity. 

Use; Paints and coatings. 

dipentamethylenethiuram tetrasulfide 
[ CH2(CH2)4N CS]2S4. 

Properties; Light gray powder; sp. gr. 1.53; m.p. 
110°C min. Soluble in chloroform, benzene, ace- 
tone; insoluble in water. 

Use; Ultra-accelerator for rubber. 

“Dipentek.”'^* Trademark for dipentaerythritol, tech- 
nical. 

dipentene (cinene; limonene, inactive; i//-para-mentha- 
1, 8-diene; cajeputene) C10H16. Commercial form is 
high in dipentene content, but also contains other 
terpenes and related compounds in varying amounts. 
Properties; Colorless liquid; lemon-like odor; sp. gr. 
05.5 1 [5.5° C) 0.847; b.p. 175-176°C; refractive in- 
dex 1.473 (20°C); flash point 113°F (closed cup); 
f.p. -97“C; wt/gal 7.15 lb (15.5'=C). Autoignition 
temp. 458° F. Miscible with alcohol; insoluble in 
water. Combustible. 

Derivation; (a) From various essential oils, (b) By 
close fractionation of wood turpentine, (c) By-product 
in making synthetic camphor. Generally low toxicity. 
Grades; Steam-distilled; destructively distilled. 
Containers; 30-, 55-gal drums; tank cars. 

Hazard; Moderate fire risk. Moderately toxic. 

Uses; Solvent for oleoresinous products, rosin, ester 
gum, alkyd resins, waxes, metallic soap driers, rub- 
ber, etc.; rubber compounding and reclaiming; dis- 
persing agent for oils, resins, resin-oil combinations, 
pigments and driers; paints, enamels, lacquers, and 
varnishes; general wetting and dispersing agent; 
printing inks; perfumes; floor waxes and furniture 
polishes; synthetic resins, polyterpenes, chemicals. 

“Dipentene 200.”^^ Trademark for commercial steam- 
distilled dipentene (q.v.). 

dipentene dioxide (limonene dioxide) C10H16O2. 
Properties; Liquid; sp. gr. 1.0287 (20°C); b.p. 242°C; 
f.p. -100°C; soluble in water. 

Uses; Intermediate for plasticizers, epoxy resins; 
pharmaceuticals. 

dipentene glycol. See terpin hydrate. 

dipentene monoxide (limonene monoxide) CioHi40. 
Properties; Liquid; sp. gr. 0.929 (20°C); f.p. -6°C; 
b.p. 75°C; flash point 152°F. Combustible. 

Uses; Organic intermediate; epoxy resins. 

Dipentite.”'’" Trademark for diphenylpentaerythritol 
diphosphite (q.v.). 

di-n-pentylamine. See di-n-amylamine. 


2,5-di(tert-pentyI)hydroquinone. See 2,5-di(tert-amyl)- 
hydroquinone. 

“Diphacin.”*’* Trademark for 2-diphenylacetyi-l,3- 
indandione. See diphenadione. 

Uses; Rodenticide; anticoagulant. 

diphacinone. Generic name for 2-diphenylacetyl-l,3- 
indandione; used as a rodenticide. See diphena- 
dione. 

Hazard; Harmful by ingestion. 

diphemanil methyl sulfate (4-diphenylmethylene-l,l-di- 
methylpiperidinium methyl sulfate) 
(C 6 Hs) 2 C CCH 2 CH 2 N(CH 3 ) 2 CH 2 C H 2 • CH 3 SO 4 . 

Properties; White bitter crystalline solid with faint 
characteristic odor. M.p. 189-196°C. Very slightly 
soluble in ether; slightly soluble in alcohol, chloro- 
form, and water. Stable to heat and light; some- 
what hygroscopic; pH (1% solution) 4.0-6. 0. 

Grade: N.F. 

Use: Medicine. 

diphenadione (2-diphenylacetyl-i,3-indanedione; dipha- 
cinone) C23H16O3. 

Properties; Yellow, odorless crystals or crystalline 
powder; m.p. I45-I47°C. Practically insoluble in 
water, slightly soluble in acetone and in alcohol; sol- 
uble in benzene, ether, and in glacial acetic acid. 
Melting range; 1 44-1 50° C. 

Grade; N.F. 

Hazard; Harmful by ingestion. Inhibits blood clotting. 
Uses: Medicine (anticoagulant); rodenticide. 

diphenamid. Generic name for N,N-dimethyl-2,2-di- 
phenylacetamide (C6Hs)2CHCON(CH3)2. 

Properties: White solid; m.p. 134.5-135. 5°C. Very 
slightly soluble in water; moderately soluble in ace- 
tone, dimethyl formamide, and phenyl “Cellosolve.” 
Hazard: Moderately toxic by ingestion. 

Uses; Herbicide; plant growth regulator. 

diphenatrile. See diphenylacetonitrile. 

diphenhydramine hydrochloride (2-benzhydrylo.xy)- 
N,N-dimethylethylamine hydrochloride 
(C6H5)2CH0CH2CH2N(CH3)2 • HCl. 

Properties: White, odorless, crystalline powder. Dark- 
ens slowly on exposure to light; m.p. 166-170°C. 
Solutions practically neutral to litmus paper. Freely 
soluble in acetone; very' slightly soluble in benzene 
and ether. 

Grades: U.S.P. 

Hazard: Prescription only. Do not use with alcohol or 
other CNS depressants. 

Use: Medicine (antihistamine). 

diphenic acid (2,2 -biphenyldicarboxylic acid) 
H00CC,H4C^H4C00H. 

Properties: White needles; m.p. 228-229°C; soluble in 
hot water. 

Uses: Synthesis of dyes, detergents, pharmaceuticals. 

diphenolic acid. See 4,4-bis(4-hydroxyphenyl)penta- 
noic acid. 

diphenyl (biphenyl) QH^CtHs. Several crystalline forms 
are known. 



Properties: White scales; pleasant odor. Soluble in al- 
cohol and ether; insoluble in water. Sp. gr. approx. 
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I; m.p. 70°C; b.p. 256°C. Flash point 235°F; com- 
bustible. 

Derivation: (a) By slowly passing benzene through a 
red hot iron tube, (b) By heating bromobenzene and 
sodium, with subsequent distillation. 

Hazard: Toxic. Tolerance, 0.2 ppm in air 
Uses: Organic synthesis; heat-transfer agent; funeistat 
in packaging of citrus fruit; plant disease control- 
mtg of benzidine; dyeing assistant for polyesters ’ 
See also chloridiphenyl. 

diphenylacetic acid (C6H5)2CHCOOH. 

.X.cS;'ST' 

diphenylacetonitrile (diphenatrile) (C6H5);CHCN 

crystalline powder; m.p. 73- 
I rS'c D water and very soluble in alcohol 

diphenylacetic acid; synthesis of 
antispasmodics; herbicide. 

diphenylacetylene. See tolan. 
2-diphenylacetyl-l,3-indianedione. See diphenadione 
diphenylamine (DPA; N-phenylaniline) rGH,FNH 

mmsm 

Pimps 

“liO 

veterinary medicine- stnraop’ P^^Fniaceuticals; 

chloride. benzene, xylene, carbon tetra- 

tSS. diphenylamine with arsenic 

1’rontiS!> l-P ."d 

ProSefcr"*'’??*"^ CuH«(QH.)2 . 

water and alc'^LI-^sliStlv so1^id^°°^’ ‘"®°*“dle in 

Grade: Purified ’ soluble in toluene. 


I . iiicu. 

scIntillmorZ "''"'^‘ength shifter in solution 

U4-diphenyIbenzene. See terphenyl 

^o!uble'7nll^of:i:d";o'r'-“'’.l^‘" water; slightly 
sitiyc to light. M.p. 242°C hydrocarbons. Sen- 

ContaTners': GteboUiK."® ^^id. 

Use:Dete^i?^nSionf"z?nctnd^nLh^^^^ 


2,5-diph eny l-]wra-benzoquinone Cj Hs C6 H 2 O 2 Q H, 
roperties: Greenish-yellow solid; m.p. 210-214°C 

'■'"“"P. PP«o™. - 

Use; Polymerization inhibitor. 

diphenylbromoarsine (C6H5)2AsBr. 

Properties; White crystals. M.p. 54-56°C. 
Derivation: (a) Hydrobromic acid and diphenylarse- 

"is-n'tPC^ fw for abouU howsal 

arsenic tribromide on 

triphenyl arsine at 300-350°C. 

Hazard: Highly toxic; strong irritant. 

soHds" Arsenical compounds, 

solids, n.o.s., Poison label. 

l,3-diphenyl-2-bufen-l-one. See dypnone. 

djphcnylcarbazide (QHjNHNHlyCO. 

i crystals or flakes. Insoluble in 

water, soluble in alcohol and benzene. M.p 173'’C 
Decomposes in light. ^ 

Derivation; Phenylhydrazine and urea, 
use; Determination of copper and other metals, 
diphenylcarbinol. See benzhydrol. 
diphenyl carbonate (C6H50)2C0. 

crystalline solid. Can be halogen- 
iirt^ characteristic manner. Readily 

'’y*°’ysis and ammonolysis. Soluble in 
®*^°hol, benzene, carbon tetrachloride, 
incni.’.M acetic acid and other organic solvents; 

1 J?15 (87;4oB.‘"'‘ "’•P- 

Grade; Technical. 

^onatere^si'*^^^^*^ solvent; synthesis of polycar- 

diphenylchloroarsine (C6H5)2AsCl. 

crystals or dark-brown liquid, 
wnich slowly becomes semi-solid. Decomposed by 
t^ter (slowly). Soluble in carbon tetrachloride, 
cnioropicrm, phenyldichloroarsine; practically insol- 
Msort" (40“C) (solid), or 1.358 

mp^Vc'^^*'^ ’ CO2 atmosphere); 

Derivation: Benzene and arsenic trichloride are heated 
in presence of aluminum chloride. 

Grade; Technical. 

Hazard: Highly toxic by inhalation; strong irritant to 
tissue. ^ 

Use: Military poison gas. 

Shipping regulations; (Rail) Tear Gas label. (Air) 
roison label. Not accepted on passenger planes. 

dipbenyldecyl phosphite (C6H50)2POCioH2i. 

Nearly water-white liquid; sp. gr. 1.023 
"’-P- lg°G; refractive index 1.5160 (n 
25/ D). Combustible. 

Uses: Chemical intermediate; stabilizer for polyvinyl 
and polyolefin resins. 

diphenyldichlorosilane (C6H5)2SiCl2. 

Properties: Colorless liquid; b.p. 305°C; f.p. -22°C; 
sp. gr. 1.19 (20°C); refractive index (n 25/D) 1.5773; 
flash point (COC) 288° F. Readily hydrolyzed by 
moisture, with liberation of hydrochloric acid. 
Combustible. 

f^^iNation: (a) Reaction of powdered silicon and 
chlorobenzene in the presence of copper powder as 
catalyst; (b) reaction of phenylmagnesium chloride 
with silicon tetrachloride. 

Grade; Technical. 

Hazard: Highly toxic; strong irritant to tissue. 

Use: Intermediate for silicone lubricants. 
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Shipping regulations; (Rail) White label. (Air) Corro- 
sive label. Not acceptable on passenger planes. 

diphenyldi-n-dodecylsilane (C 6 Hs) 2 Si(Ci 2 H 25 ) 2 . 
Properties: Colorless oil. 

Derivation: Reaction of didodecyldichlorosilane with 
phenyl lithium. 

Hazard; Probably toxic. 

Use; High-temperature lubricant. 

diphenyldimide. See azobenzene. 

diphenyldimethoxysilane (C6H;)2Si(OCH3)2. 

Properties: Liquid; sp. gr. 1.080 (25°C); b.p. 191°C 
(53 mm); refractive index 1.5404 (25°C). Soluble in 
acetone, benzene, methyl alcohol; combustible. 
Hazard: Probably toxic. 

Uses; Treatment of powders, glass, paper, and fabrics. 

diphenyleneimine. See carbazole. 

alpha-diphenylenemethane. See fluorene. 

diphenylene oxide (dibenzofuran) CnHsO (tricyclic). 
Prqnerties; C^’Stalline iiolid: jm^n. i!7°C: biD- 288°C,; 
insoluble in water; slightly soluble in alcohol, ether 
and benzene. 

Derived from coal-tar. 

Hazard: Probably toxic. 

Use: Insecticide. 

1.1- diphenylethane. See uns-diphenylethane. 

1.2- diphenylethane. See sym-diphenylethane. 

uns-diphenylethane (1,1 -diphenylethane) 

(QHs)2CHCH.,. 

Properties: Colorless liquid. Soluble in chloroform, 
ether, carbon disulfide. B.p. 286°C; sp. gr. 1.004 
(20°C); f.p. — 21.5°C. Flash point 264° F; com- 
bustible. 

Derivation; Action of acetaldehyde on benzene in 
presence of concentrated sulfuric acid. 

Uses: Solvent for nitrocellulose; organic synthesis. 

sym-diphenylethane (bibenzyl; dibenzyl; 1,2-diphenyl- 
ethane) Q,H5CH2CH2C6H5. 

Properties; White, crystalline needles or small plates. 
Soluble in alcohol, chloroform, ether, carbon di- 
sulfide; insoluble in water. Sp. gr. 0.9782; b.p. 
284°C; m.p. 52°C. 

Derivation: (a) By treating benzyl chloride with me- 
tallic sodium, (b) Action of benzyl chloride on ben- 
zylmagnesium chloride. 

Use; Organic synthesis. 

diphenyl ether. See diphenyl oxide, 
diphenylethylene. See stilbene. 

N,N-diphenylethylenediamine (ethyl diphenvldiamine) 
C^H5NHCH2CH2NHC,H5. 

Properties: Cream-colored solid; sp. gr. 1.14; soften- 
ing point 54°C; insoluble in water; soluble in ace- 
tone, ethylene dichloride, benzene, and gasoline. 

Use: Antioxidant in rubber compounding. 

diphenylglycolic acid. See benzilic acid. 

diphcnylguanidine (DPG; melaniline) HN ;C(NHC6Hs):. 
Properties; White powder; bitter taste; slight odor; 
sp. gr. 1.13; m.p. 147° C; decomposes above I70°C; 
soluble in ethyl alcohol, carbon tetrachloride, chlo- 
roform, hot benzene and toluene; slightly soluble in 
water. 

Derivation: Treatment of aniline with cvanogen chlo- 
ride. 


Uses; Basic rubber accelerator; primary standard for 
acids. 

1,6-diphenylhexafriene (DPH) 
C6H5HC;CHCH:CHCCH:CHC6H5. 

Use: Wavelength shifter in solution scintillation 
counting. 

diphenyl isophthalate (DPIP) 
CiHiOOCCtHiCOOCf.Hi. 

Properties: White solid; m.p. 138-139°C. Combus- 
tible. 

Use; Manufacture of polybenzimidazoles, high tem- 
perature-resistant polymers. 

diphenylketone. See benzophenone. 

diphenylmethane (benzylbenzene) (C 6 H 5 ):CH 2 . 
Properties: Long colorless needles. Soluble in alcohol 
and ether; insoluble in water. Sp. gr. 1.0056; m.p. 
26.5°C; b.p. 264.7°C. Flash point 266°F; combus- 
tible. 

Derivation: Condensation of benzyl chloride and ben- 
zene in presence of aluminam chic ride. 

Hazard; Probably irritant and narcotic in high con- 
centrations. 

Uses; Organic synthesis; dyes; perfumery. 

diphenylmethane-4,4-diisocyanafe (MDI; methylene-di- 
paraphenylene isocyanate; methylenebis(phenyl iso- 
cyanate) CH 2 (C 6 HjNCO) 2 . 

Properties: Light-yellow, fused solid; solidification 
point 37°C; sp. gr. (70°C) 1.197; soluble in acetone, 
benzene, kerosine and nitrobenzene; combustible. 
Derivation: para, para -Diaminodiphenylmethane and 
phosgene. 

Hazard: Highly toxic by inhalation of fumes. Strong 
irritant. Tolerance, 0.02 ppm in air. 

Uses: Preparation of polyurethane resin and spandex 
fibers; bonding rubber to rayon and nylon. 

diphenylmethanol. See benzhydrol. 

diphenylmethyl bromide (benzhydryl bromide) 
BrCHfCfHj):. 

Properties: Solid; m.p. 45°C; b.p. 193°C (26 mm). 
Decomposes in hot water; soluble in alcohol; very 
soluble in benzene. 

Hazard: Strong irritant to eyes and skin. 

Use: Organic synthesis. 

Shipping reguations: (Air) Corrosive label. (Rail) 
Corrosive material, n.o.s.. White label. 

tjiphenylmethylchlorosilane (Cf,H0;(CH3)SiCl. 

Properties: Colorless liquid; sp. gr. 1.107 (25°C); b.p. 
295°C; flash point I35°F. Combustible. 

Derivation: Grignard reactoin of diphenyldichlorosi- 
lane with methylmagnesium chloride. 

Hazard: Moderate fire risk. Probably toxic. 

Use: Intermediate; end stopper for silicone oils. 

diphenylnaphthylenediamine CioH 6 (NHQ,H 5 );. 
Properties: Silvery, crystalline plates. Slightly soluble 
in alcohol; insoluble in water. M.p. 164°C. 

Derivation: By heating 2,7-dihydroxynaphthalene 
with aniline and aniline hydrochloride. 

Use: Organic synthesis. 

diphcnyinitrosamine. See N-nitrosodiphenylamine. 

?,5-diphcnyIoxazole (DPO) 6oC^H.:CC^H,. 

Properties: White, fluffy solid; m.p. 70-72°C. 

Grade; Scintillation. 
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Containers; Glass bottles. 

Use; Primary fluor used as scintillation counter or 
wavelength shifter. 

diphenyl oxide (phenyl ether; diphenyl ether) (C6H5)20. 
Properties. Colorless crystals or liquidj geranium-like 
odor. Soluble in alcohol and ether; insoluble in 
water. Sp. gr. 1.072-1.075; m.p. 27°C; b.p. 259°C 
Flash point 239‘’F. Combustible; low toxicity Auto- 
igmtion temp. I I44°F. 

Derivation; Reaction of bromobenzene and sodium 
phenate heated under pressure. 

Grades; Technical; perfume; industrial. 

Containers; Glass bottles; aluminum drums 

r^edium' particularly soaps; heat-transfer 

medium resins for laminated electrical insulation- 
chemical intermediate for such reactions as halo’ 
genation, acylation, alkylation, etc. 

diphenylpentaerythritol diphosphite 

Properties. White powder; b.p. I90-200°C tO I mmt 
Containers: 12-gal pails, 25-lb neb ' 

Use. Stabilizer for resins. 

^’^';?'P^®"y'-™fa-phenyIenediamine 

^r^Perties; Gray powder; sp. gr. 1.28- mo HS- 

in acet’one,' bL^z2 ^monoSr'“h’^ 

««'£'■ io» Cisr' 


rrSnnS?',?'|TD?7'?5l'''”* ” ^ 

'5“C); Hash point 350°F '-221 (25/ 

5i 10 68 lb k;.’ p-p «5"c «/ 

bustible. retractive index 1.572 (74°C). Com- 
Us'ev 

various polymers”*^ ®‘hylcellulose, nitrocellulose, and 
cyclo^nol XKE'e'''”'’'PP*'>'''W 06 . See 

p’ropertiesf'whfteTond^"diff'^/^ 

but readily soluble in diluteS‘^ * 

•n organic solvents; fp go 7=p‘^*^"’°derately soluble 
Use; Intermediate. 

l,3-diphenyl-l,3-propanedione See dihe i u 
N.N'-diphenylpropylenedian,- ^■'’=""°ylniethane. 

QH.NHdH^cSIcHONS 

Properties: Clear, deep rSh'u 
sp- gr. 1 . 07 ; stable in storn ‘‘quid; 

soluble in acetone, ethylene water; 

psoline; readily disperses benzene, and 

Uses: Antioxidant for rubber omtasdble; low toxicity. 


aza- 


diphenyM-pyridylcarbinoI (C6H5)2(C5H4N)COH 
Properties: White solid; very weak base; slighily sol- 
uble in most organic solvents; soluble in hot elacial 
acetic acid; m.p. 236-241°C. ' ® 

Use; Intermediate. 

diphenyl-4-pyridyImethane (C6H5)2(C5H4N)CH. 
Properties; White to pale-yellow crystalline solid- 

S4°C in common organic solvents; b.p.’ 

234 C (20 min); f.p, I23°C min. 

Use: Intermediate. 

diphenylsilancdiol (Cf.H5)2Si(OH)2. 

'?^-P- '30-150°. Derived from 
ydrolysis of diphenyldichlorosilane. Used as a sili- 
cone chemical. 

para.para -diphenylstilbene 

C6H5QH4CH;CHC6H4C5H5. 

Properties: Crystals; m.p. 308-3 10°C. 
ses. In purified form as fluor in plastic scintillators. 
N,N'-dipbenyltbiourea. See thiocarbanilide. 
1,3-dipbcnyltriazene. See diazoaminobenzene. 

dipbenylurea (carbanilide) (NHC6H5)CO(NHC6H5). 
Properties; Colorless prisms. Soluble in alcohol and 
ether very slightly soluble in water. Sp. gr. 1.239; 
m.p. 235°C; b.p. 260°C. 

Use: Organic synthesis. 

diphcnyl-ortho-xenyl phosphate 
(C6H50)2(C6H5CkH40)P0. 

'-2*^ (20°C); refractive index 1.582- 
t.byo (60° C); boiling range 250-285°C (5 mm); 
flash point 225° F; insoluble in water. Combustible. 
Low toxicity. 

Use: Plasticizer. 

diphosgene. Legal label name (Air) for trichloromethyl- 
chloroformate (q.v.). 

diphosphopyridine nucleotide. See nicotinamide ade- 
nine dinucleotide. 

diphosphoric acid. See pyrophosphoric acid. 

dipicrylamine. See hexanitrodiphenylamine. 

dipicryl sulfide. Legal label name (Air) for hexanitro- 
diphenyl sulfide (q.v.). 

1,3-dM-piperidylpropane (4-di-pip) 

(HNC5H9)CH2CH2CH2C;H9NH. 

Properties; Solid; f.p. 67°C; b.p. 329°C; soluble in 
water; a stable, high-boiling strong organic base. 

Use: Intermediate. 

dipole. An assemblage of atoms or subatomic particles 
having equal electric charges of opposite sign sepa- 
rated by a finite distance; for instance the nucleus and 
orbital electron of a hydrogen atom, or the hydrogen 
and chlorine atoms of an HCl molecule. See also 
polar. 

dipole moment. Molecules in which the atoms and 
their electrons and nuclei are so arranged that one 
part of the molecule has a positive electrical charge 
while the other part is negatively charged. The mole- 
cule therefore becomes a small magnet or dipole. 
Changing electrical or magnetic fields, causes the 
molecule to turn or rotate in one direction or another, 
depending on the charge of the field. The dipole 
moment (p) is the distance in centimeters between 
the charges multiplied by the quantity of charge in 
electrostatic units. See also polar. 

dipqtassium orthophosphate. See potassium phosphate, 
dibasic. 
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dipropargyl (bipropargyl; J,5-hexadiyne) 

hc:cch2CH2C ch. 

Properties: Colorless liquid. Soluble in alcohol; insol- 
uble in water; sp. gr. 0.805; b.p. 85°C; f.p. — 6.0°C. 
Hazard: Moderate fire and explosion risk when ex- 
posed to heat. 

dipropenyl. See 2,4-hexadiene. 

di-2-propenylamine. See diallylamine. 

di-n-propylamine (C3H7)2NH. 

Properties: Liquid; f.p. -63°C; sp. gr. 0.741 (20°C); 
b.p. I09°C; color water-white; odor amine; wt/gal 
6.2 lb; flash point 63° F (TOC); slightly soluble in 
water. Low toxicity. 

Containers; 5-gal cans; 55-gal drums; tank cars. 
Hazard: Flammable, dangerous fire risk. 

Use: Intermediate. 

Shipping regulations: Flammable liquid, n.o.s. (Rail) 
Red label. (Air) Flammable Liquid label. 

dipropylene. See 2,4-hexadiene. 

diprapslene glycol (CHiCHOHCHihO. 

Properties: Colorless, slightly viscous liquid. Soluble 
in toluene, water. Sp. gr. 1.0252 (20/20°C); b.p. 
233°C; vapor pressure 0.01 mm (20°C); flash point 
280°F (o.c.) wt/gal 8.5 lb (20°C); coefficient of ex- 
pansion 0.00073 (20° C); viscosity 1.07 poise (20° C). 
Combustible. 

Grade: Technical. 

Containers; Drums; tank cars. 

Hazard; Moderately toxic by ingestion. 

Uses; Polyester and alkyd resins; reinforced plastics; 
plasticizers; solvent. 

dipropylene glycol dibenzoate 
C6H5C00CH(CH3)CH20CH2CH(CH3)00CC6H5. 
Properties; Light-colored liquid; sp. gr. 1.1271 (20/ 
20°C); 9.4 Ib.gal (20°C); b.p. 250°C (10 mm); m.p. 
(200° C); insoluble in water; viscosity 227 cps (20° C). 
Combustible. 

Use: Plasticizer. 

dipropylene glycol dipelargonate 
[CH3(CH2)7C00CH(CH3)CH2]20. a synthetic lu- 
bricant. 

dipropylene glycol monomethyl ether 
CH3OC3H6OC3H6OH. 

Properties: Colorless liquid. Sp. gr. 0.950 (25/4° C); 
b.p. 189°C (760 mm), 74.5° C (10 mm); f.p. -80° C; 
viscosity 3.5 cp (25°C); refractive index 1.419 (25°C); 
flash point 185°F (o.c.); completely miscible with 
water, VM & P naphtha, acetone, ethanol, benzene, 
carbon tetrachloride, ether, methanol, monochloro- 
benzene and petroleum ether. Combustible. 
Containers; Drums; tank cars. 

Hazard: Moderately toxic. Absorbed by skin. Toler- 
ance, 100 ppm in air. 

Uses: Solvent; hydraulic brake fluids. 

dipropvlcnc glycol monosalicylate (dipropylene glycol 
monoester) C3H6(00CC6H30H)0C3H60H. 
Properties: Light-colored oil; fragrant odor; sp. gr. 
1.16 (40°C); refractive index, about 1.52; soluble in 
alcohol; insoluble in water. 

Uses: Ultraviolet light-screening agents; protective 
coatings; plasticizers. 

dipropyicnc triaminc. See 3,3'-iminobispropylamine. 
dipropyl ketone (butyrone; 4-heptanone) 

(CH,CH:CH2):C0. 

Properties: Stable, colorless liquid. Pleasant odor. 


Miscible with many organic solvents. B.p. 143. 7°C; 
f.p. -32.1°C; sp. gr. 0.8162 (20/20°C); wt/gal 6.79 
lb (20°C); refractive index. 1.4068 (20°C); surface 
tension 25.2 dynes/cm (25°C) viscosity 0.0074 poise 
(20°C); vapor pressure 5.2 mm (20°C); flash point 
(c.c.) 120°F. 

Grade: Technical. 

Hazard; Moderate fire risk. Toxic by inhalation; skin 
irritant. 

Uses; Solvent for nitrocellulose, raw and blown oils, 
resins and polymers; lacquers; flavoring. 

dipropylmethane. See heptane. 

dipropyl phthalate C6H4(C00C3H7)2. 

Properties: Colorless liquid. Sp. gr. 1.071 (25° C); re- 
fractive index 1.494 (25°C); b.p. 129-132°C (1 mm); 
solubility in water 0.015% by weight. Combustible; 
low toxicity. 

Use: Plasticizer. 

“Dipterex.”'*' Trademark for trichlorfon (q.v.). 

alpha, alpha-dipyridyl (2,2-bipyridine) (C5H4N)2. 
Properties: White crystals; m.p. 69-70° C; b.p. 272- 
273°C; slightly soluble in water; insoluble in alco- 
hol, ether, benzene, chloroform, and petroleum 
ether. 

Grade; Reagent. 

Use: Reagent for iron determination. 

2>2-dipyridylamine (C5H4N)2NH. 

Properties; Solid; f.p. 92.3°C (min); b.p. 222°C (50 
mm); very slightly soluble in water. Combustible. 
Derivation: From 2-aminopyridine. 

Use: Intermediate. 

dipyridylethyl sulfide [C5H4N(CH2)2]2S. 

Properties: Liquid. Sp. gr. 1.113 (25° C); refractive 
index 1.5841 (n 20/D); m.p. 1.5°C; soluble in water 
and common organic solvents. Combustible. 

Grade; Technical (95% purity). 

Hazard; May be toxic. 

Uses; Synthesis of pharmaceuticals, dyestuffs, rubber 
chemicals, flotation agents, insecticides, fungicides, 
plasticizers, textile assistants, herbicides, oil addi- 
tives, rust preventives, and pickling inhibitors. 

diquat. Generic name for 6,7-dihydrodipyrido(l,2- 
a;2',I -c)pyrazidinium salt (1,1 '-ethylene 2,2'-dipyri- 
dinium dibromide ) (CsH4NCH2-)2Br2. Yellow crys- 
tals; m.p. 335° C; soluble in water. 

Hazard: Tolerance, 0.5 mg per cubic meter of air. 

Use: Herbicide and plant growth regulator. 

direct dye. A soluble dye taken up directly by fibers, 
presumably due to selective adsorption. Usually ap- 
plied to cotton or union goods (cotton-wool mi.x- 
tures). Dyeing assistants such as sodium chloride or 
sodium sulfate are used to obtain a higher concen- 
tration of dye on the fibers. See also dye, synthetic. 

diresorcinol (tetrahvdro.xydiphenyl) 
(OH)2QH3G,H,(bH)2. 

Properties; White to slight yellowish crystalline pow- 
der. Soluble in hot water and alcohol. M.p. 310°C. 
Derivation; By fusing resorcinol and phenol with 
caustic soda. 

Use; Organic synthesis. 

diresorcinolphthalein. See fluorescein. 

N,N'-disalicylidcne-l,2-diaminopropane (N,N'-disalicyl- 
idene propylenediamine; disalicylalaminopropanc; 
disalicylalpropylenediimine. 
H0aH4CH;NCH2CH(CH,)N.CHaH40H. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Properties (80% active compound): Liquid; sp. gr. 
1.08 (60/60°F); densitj’ 9.0 Ib/gal; pour point 0°F; 
flash point about 70°F (TOC); viscosity 25 cs 
(100° F). Insoluble in water; miscible with benzene 
and xylene. 

Hazard: Flammable, dangerous fire risk. 

Use: Metal deactivator in motor fuels. 


disc (disk). A small, thin, circular section or platelet of 
a material, especially of a biological specimen. “Disc” 
is the spelling preferred by scientists. 

“Discaloy.”"”* Trademark for an austenitic iron-base 
alloy containing nickel, chromium and relatively 
small proportions of molybdenum, titanium, silicon, 
and manganese. This alloy is precipitation-hardening 
and was developed primarily to meet the need for 
improved gas turbine discs, one of the most critical 
components of jet engines. 

discharging agent. A substance capable of destroying 
a dye or mordant present within the fibers of a fabric 
I here are various methods of utilizing this prop- 
erty so that it is possible to produce a colorless fie- 
ure upon a colored ground or a colored figure upon 
a different-colored ground. Some examples are ti- 

'iSlSXffXf' '’*' P™'’"*' siripprng of r.bcn; 

^ accelerator in emulsion polymerization systems. 

disilanyl. See silane. 

disiloxane. See siloxane. 

disinfectant. A substance used on inanimate obiects 

fel? aS^'D'is''"?^’ microorganisms or inhibits 
ineir activity. Disinfectants are either comniptp nr 

Complete disinfectants destroy spores as 

Se'LTnCams'n^ microorganisl^Ctc^m! 

organisms tat do vegetative forms of the 

ifc^aiiisms, out do not injure spores 

borne representative disinfectants are- tn mpr- 

boraJXfhabXfan'd'ha'iX'*^'^' 

compounds)- ( 5 ) aicoholc ^^^^^rnary ammonium 
except methano )- M n., molecular weight 

chlorXT,'’e'op°te?Tu'’lfete‘'o/'^'T‘'°“* """ 

ture of zinc oxide ind carbonate, and a mix- 

employed as seed disinLtants ^ 

no, "" 

"jmm™; ia7cS“l"blike°T 

perfection is due to nnp^'^ *°me cases the im- 
sulting in “holes” in the°''tat‘ict’"'®'‘"® 
atoms of another elempm u’ “r ^ore 

important changes in the™pn Pf^ent, effecting 
and other properties of ^hp hardness, 

rangement of the constitilpm Disordered ar- 

See also impurity; TmlSe^rhor 

M‘*J^^i'r.^‘^^mrsenate (aricyl) 

NaOOCCH2As(OH)0(ONa) • 2H2O. 


Properties: White, crystalline powder. Soluble in 
water. 

Derivation: By reacting sodium ar.senite with sodium 
monochloracetate. 

Hazard: Highly toxic. 

Shipping regulations: Arsenical compounds n 0 s 
(Rail, Air) Poison label. 

2,7-disodium dibromo-4-hydroxymercurifluorescein. 

See merbromin. 

disodium dibutyl-ortho-phenylphenoldisulfonate. 

Properties: Light-brown paste; soluble in alcohol 
acetone, dibutyl tartrate, ethylene glycol. 

Uses: Wetting, penetrating and spreading agent used 
in kier-boihng; scouring and dyeing textiles; indus- 
trial cleaners; deodorant preparations; insecticidal 
tormulations; metal cleaning; stabilizer and wetting 
agent in latex used to treat cord or other fabrics. 

disodium dihydrogen pyrophosphate. See sodium pyro- 
phosphate acid. 

disodium l,2-dihydroxybenzene-3,5-disuIfonafe (4,5-di- 
hydroxy-meta-benzenedisulfonic acid disodium salt; 
sodiuni catechol disulfonate) C 6 H 2 ( 0 H) 2 (S 03 Na),. 
Properties: Non-hygroscopic crystals. Freely soluble 
in water; produces water-soluble, colored compounds 
with metal salts. 

Use: Colorimetric reagent for iron, manganese, tita- 
mum, molybdenum. 

disodium diphosphate. See sodium pyrophosphate, 
acid. 

disodium edetate (ethylenediaminetetraacetic acid, di- 
sodium salt; disodium EDTA) C,oH,4N2Na208-2H20. 
Properties; White, crystalline powder; freely soluble 
in water; 6.5 Ib/gal; pH (5% solution) between 4 and 
6. Low toxicity. 

Grades; U.S.P., F.C.C. 

Medicine; food preservative; sequestrant in vin- 

disodium endothall. See endothall. 

disodium ethylenebisdithiocarbamate. See nabam. 

disodium guanylate. See sodum guanylate. 

disodium hydrogen phosphate. See sodium phosphate, 
dibasic. 

disodium inosinate. See sodium inosinate. 

disodium methylarsonate (DMA; disodium methanear- 
sonate; methanearsonie acid, disodium salt) 
CHiAsO(ONa) 2 , sometimes with 6 H 2 O. 

Properties; Colorless crystalline solid; hygroscopic; 
m.p. >355°C; (he,\ahydrate m.p. 132-139°C): solu- 
ble in water and methanol. 

Derivation; Reaetion of methyl chloride with sodium 
arsenate. 

Grades; 55-65% powder concentrate; 31.5% blend. 
Hazard: Highly toxic by ingestion and inhalation. 

Uses; Pharmaceuticals; herbicide (crabgrass killer). 
Shipping regulations: (Rail, Air) Arsenical com- 
pounds, n.o.s.. Poison label. 

disodium orthophosphate. See sodium phosphate, di- 
basic. 

disodium phosphate. See sodium phosphate, dibasic. 

disodium pyrophosphate. See sodium pyrophosphate, 
acid. 

disodium tartrate. See sodium tartrate. 

“Dispersall.”‘” Trademark for ethylene oxide con- 
densate. Used for after soaping of vat and naphthol 
colors to prevent bleeding. 
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“Dispersed Sulfur 70.”' Trademark for an aqueous 
disperson of sulfur in the form of a flowable paste. 
Sulfur particles are virtually colloidal, averaging less 
than 2 microns in diameter. 

Uses: Manufacture of water-base paints, compounding 
of latexes, sulfonation reactions in aqueous media; 
in general, for chemical processes requiring sulfur 
in the presence of water. 

disperse phase. See phase (2); colloid chemistry. 

dispersing agent. A surface-active agent (q.v.) added 
to a suspending medium to promote uniform and 
maximum separation of extremely fine solid particles, 
often of colloidal size. Applications include wet- 
grinding of pigments and sulfur; preparation of 
ceramic glazes; oil well drilling muds; insecticidal 
mixtures; carbon black in rubber; and water-insoluble 
dyes. True dispersing agents are polymeric elec- 
trolytes (condensed sodium silicates, polyphosphates, 
lignin derivatives); in nonaqueous media sterols, leci- 
thin, and fatty acids are effective. See also emul- 

dispersion. (1) A two-phase system of which one phase 
consists of finely divided particles (often in the col- 
loidal size range) distributed throughout a bulk sub- 
stance, the particles being the disperse or internal 
phase and the bulk substance the continuous or 
external phase. Under natural conditions the dis- 
tribution 'S seldom uniform, but under controlled 
conditions the uniformity can be increased by addi- 
tion of wetting or dispersing agents (surfactants) 
such as a fatty acid. The various possible systems 
are: gas/liquid (foam), solid/gas (aerosol), gas/solid 
(foamed plastic), liquid/gas (fog), liquid/liquid 
(emulsions, solid/liquid paint), and solid/solid (car- 
bon black in rubber). Some types, such as milk and 
rubber latex, are stabilized by a protective colloid 
which prevents agglomeration of the dispersed par- 
ticles by an abherent coating. Solid-in-liquid colloidal 
dispersions (loosely called solutions) can be precipi- 
tated by adding electrolytes which neutralize the 
electrical charges on the particles. Larger particles 
will either gradually coalesce and rise to the top or 
settle out, depending upon their specific gravity. See 
also suspension; colloid chemistry. 

(2) In the field of optics, dispersion denotes the 
retardation of a light ray, usually resulting in a change 
of direction, as it passes into or through a substance, 
the extent of this effect depending on the frequency. 
Dispersion is a critically important property of op- 
tical glass. See also refractive index. 

“Dispersite.”^^® Trademark for water dispersions of 
natural, synthetic, and reclaimed rubbers and resins. 
Uses: Adhesives for textiles, paper, shoes, leather, 
tapes; coatings for metal, paper, fabrics, carpets; 
protective (strippable) for saturating paper, felt, 
book covers, tape, jute pads; for dipping tire cords. 
Can be applied by spraying, spreading, impregna- 
tion, saturation. 

“Disperso.”''’'' Trademark for wettable grades of zinc, 
calcium and other metallic stearates. Used where 
easy dispersion in water is desired. 

“Disperso! OS.”'”* Trademark for an oil-soluble 
emulsifying agent comprised of an solution of a 
polycthcnoxy compound in isopropanol. Designed 
especially for dispersion of oil spills in sea water. 
Claimed to be biodegradable and to have low toxicity 


for fish and other marine organisms. Amount needed 
said to be from 20 to 25% of the oil volume. 

“Dispersol” VL.^’* Trademark for an ethylene oxide 
condensate. Nonionic dispersant and retardant for 
vat dyes and dispersant for acetate dyes. 20%, aque- 
ous solution. 

displacement series. See activity series. 

disproportionation. A chemical reaction in which a 
single compound serves as both oxidizing and reduc- 
ing agent, and is thereby converted into a more oxi- 
dized and a more reduced derivative. Thus a hypo- 
chlorite upon appropriate heating yields a chlorate 
and a chloride, and an ethyl radical formed as an 
Intermediate is converted into ethane and ethylene. 
See also transalkylation. 

dissociation. The process by which a chemical combi- 
nation breaks up into simpler constituents as a re- 
sult of either (1) added energy, as in the case of gas- 
eous molecules dissociated by heat, or (2) the effect of 
a solvent on a dissolved substance., e.g,., water on 
hydrogen chloride. It may occur in the gaseous, 
solid, or liquid state, or in solution. All electrolytes 
dissociate to a greater or less extent in polar sol- 
vents. The degree of dissociation can be used to de- 
termine the equilibrium constant for dissociation, an 
important factor in ascertaining the extent of a 
chemical process. See also ionization. 

dissolved oxygen (D.O.). One of the most important 
indicators of the condition of a water supply for bio- 
logical, chemical and sanitary investigations. Ade- 
quate dissolved oxygen is necessary for the life of 
fish and other aquatic organisms and is an indicator 
of corrosivity of water, photosynthetic activity, sep- 
ticity, etc. See also biochemical oxygen demand. 

distearyiamine (dioctadecylamine) (CisH37);NH. 

Properties: Solid; sp. gr. 0.85; m.p. 69°C. Almost in- 
soluble in water. 

Use: Intermediate. 

2,6-distearyI-para-cresoI (2,6-dioctadecyI-para-cresol) 
(C|8H37)2CH3C6H20 H. a viscous pale yellow liq- 
uid; soluble in most nonpolar solvents; refractive 
index 1.4825-1.4855 (25°C). Combustible. 

Uses: Antioxidant; heat stabilizer for polypropylene. 

dislcaryl ether (dioctadecyl ether) (Ci8Hi7);0. 

Properties: Solid; m.p. 58-60°C; b.p.; decomposes. 

Grade: 95% (min) purity. 

Uses: Electrical insulators; water repellents; lubricants 
in plastic molding and processing; antistatic agent; 
intermediates. 

distearyl sulfide (dioctadecyl sulfide; distearyl thio- 
ether) (Ci8H37)’S. 

Properties: Solid; m.p. 68-69°C; b.p., decomposes: 
sp. gr. 0.8148 (70/4°C). 

Grades: 95% (min) purity. 

Uses; Organic synthesis (formation of sulfonium 
compounds). 

distearyl thiodipropionate (3,3 '-dioctadecyl thiodipro- 
pionate; thiodipropionic acid, distcarvl ester) 
(C,.sH.-OOCCH;CH:);S. 

Properties: White flakes, m.p. 58-62°C: m.p. 55°C. 
Insoluble in water: very soluble in benzene and ole- 
fin polymers. Resistant to heat and hydrolysis. Low 
toxicitv. 

Uses: Antioxidant; plasticizer, softening agent. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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distearyl thiocther. See distearyl sulfide. 

“Dislerdap.”"** Trademark for distearyl thiodipro- 
pionate. 

distillate. Any product of distillation, especially of 
petroleum. 

distillation. A separation process in which a liquid is 
converted to vapor and the vapor then condensed to 
a liquid. The latter is referred to as the distillate, 
while the liquid material being vaporized is the charge 
or distilland. Distillation is thus a combination of 
evaporation, or vaporization, and condensation. 
Simple examples are the natural cycle of evaporation 
and condensation that produces rain, and the vaporiza- 
tion and condensation of steam from a tea kettle on a 
cold surface. 

The usual purpose of distillation is purification, or 
separation of the components of a mixture. This is 
possible because the composition of the vapor is 
usually different from that of the liquid mixture 
from which it is obtained. Alcohol has been so pu- 
rified for generations to separate it from water, 
fusel oil, and aldehydes produced in the fermenta- 
tion process. Gasoline, kerosine, fuel oil and lubri- 
cating oil are produced from petroleum by distilla- 
tion. It is the key operation in removing salt from 
sea water. Distillation is extensively used in chemical 
analysis, in laboratory research, and for manufacture 
of many chemical products. See also destructive 
distillation, batch distillation, extractive distillation, 
rectification, dephlegmation, flash distillation, con- 
tinuous distillation, simple distillation, reflux, frac- 
tional distillation, azeotropic distillation, vacuum 
distillation, molecular distillation, and hydrodis- 
tillation. 


disulfiram. See tetraethylthiuram disulfide. 

3,S-disulfobcnzoic acid C 6 H 3 (HS 03 ) 2 C 00 H. 

Properties: White powder. Soluble in water. 

Grade; C.P. 

Uses; Intermediate for detergents, dyes and pharma- 
ceuticals. 


disulfoton. Generic name for 0,0-diethyl S-[2-(ethyl- 
thio)ethyl]phosphorodithioate. 
(C3H,0)3P(S)SCH,CH:SCH2CH3. 

Properties: Pure compound, yellow liquid; technical 
compound, brown liquid; b.p. 62° C (0.01 mm); den- 
sity 1.144 (20° C). Insoluble in most organic solvents, 
mzard; Highly toxic by ingestion and inhalation. 
Cholinesterase inhibitor. Absorbed by skin. Use may 
be restricted. Tolerance, 0.1 mg per cubic meter of 
air. 

Uses: Systemic insecticide; acaricide. 

Shipping regulations: Organic phosphate, liquid, n.o.s. 
(Rail) (Air) Poison label. Not accepted on passenger 


disulfuryl chloride. See pyrosulfuryl chloride. 
“Di-Sysfon.”'*' Trademark for disulfoton (q.v.). 
ditetradccylaminc. See dimyristylamine. 
ditctradccyl ether. See dimyristyl ether. 


ditetradeeyl sulfide. See dimyristyl sulfide. 

Dithane. Trademark for agricultural fungicides 
based on salts of ethylene bisdithiocarbamate. Sup- 
plied m zinc, manganese, and sodium forms as wet- 
taole powder or liquid concentrate. 


1,4-dithiane (diethylene disulfide) SCHiCH^SCHjCH-. 
Properties: White crystals. Volatile iii steam. Soluble 


in alcohol, ether; slightly soluble in water. B.p. 
1I5.6°C (60 mm); m.p. 108°C. 

Derivation: Interaction of dichloroethyl sulfide with 
sodium or potassium sulfide. 

Use: Organic synthesis. 

dithiane methiodide CjHjS: • CH3I. 

Properties; Crystals. Soluble in hot water; slightly 
soluble in alcohol; insoluble in ether. M.p. 174°C. 

Derivation: Interaction of dichloroethyl sulfide and 
methyl iodide, 

dithiazanine iodide C:3H23lN2S2. 3-EthyI-2-[5-(3-ethyl- 
2-benzothiazoliny!idene)- 1 ,3-pentadienyl] benzo- 
thiazolium iodide. 

Properties; Dark greenish, crystalline powder; de- 
composes at 248° C. Slightly soluble in methylene 
chloride and in dimethylformamide; insoluble in 
ether. 

Grade; U.S.P. 

Uses; Medicine; photography. 

beta,beta'-dilhiobisalanine. See cystine. 

2.2 - dithiobisbenzofhiazole (benzothiazolyl disulfide; 
benzothiazyl disulfide; 2-mercaptobenzothiazyI di- 
sulfide; MBTS) (C 6 HiSCN) 2 S 2 . 

Properties; Pale-yellow, free-flowing, odorless pow- 
der; sp. gr. 1.54; m.p. 168°C. 

Uses; Vulcanization accelerator; retarder in neoprene. 

dithiocarbamic acid (aminodithioformic acid) 
NH 2 CS 2 H. _ ^ , 

Properties: Colorless needles, soluble in alcohol. Low 
toxicity. 

Uses: The metal salts of the acid are important as 
strong (ultra) rubber accelerators, as are the thiuram 
disulfide derivatives. See thiuram, selenium diethyl- 
dithiocarbamate, zinc dibutyidithiocarbamate, zinc 
diethyldithiocarbamate; ziram. Also used as seed 
disinfectant. 

2.2- dithiodibenzoic acid (QH 4 COOH) 2 S 2 . 

Properties; Tan to gray powder; m.p. 280°C (mm). 

Use: Intermediate for pharmaceuticals. 

4,4'-dithiodimorpholine C4HgONSSNOC4H8. 

Properties: Gray to tan powder; m.p. 122° C mm; sp. 
gr. 1.36 (25°C). . . , • 

Hazard: Moderately toxic by ingestion, inhalation, 
and skin absorption. 

Use; Vulcanizing agent. 

1.2- dithioglycerol, See 2,3-dimercaptopropanoI, 

6,8-dithiooctanoic acid. See dZ-alpha-lipoic acid. 

dithiooxamide (rubeanic acid) SC(NH 2 )C(NH 2 )S. 

Properties: Stable orange-red powder; decomposes 
140°C; insoluble in water; soluble in acetone an 
chloroform. Forms highly colored stable com^ex ^ 
with many metal ions; can form a series of N,i> - 
derivatives. 

Use; Chemical intermediate. 


dithiothreitol (Cleland’s reagent). 

Properties: Solid; m.p. 42-43. 5°C. 99% pure. Ava 
able in 1-, 5-, 25-gram quantities. . . 

Uses: Reducing agent for proteins and enzymes; n 
chemical research. 


ithymol diiodide. See thymol iodide. 

4-di-para-toIuidinoanfhraquinone (FD & C Green No. 
6) C,4H602(NHQH4CH3)2. 

Properties: Solid; m.p. 213°C. . j 

Use; Dye, approved for restricted use in drugs 
cosmetics. 
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di-ortho-tolyl carbodiimide 
(CH3)C6H4N;C:NC6H4(CH3). 

Properties: Yellow to red-brown liquid with faint acrid 
odor. Sp. gr. 1.063 (25/4°C); b.p. 140°C (0.9 mm); 
refractive index (n 20/ D) 1.6248. Soluble in organic 
solvents such as chloroform, carbon tetrachloride, 
benzene, and dioxane. Combustible. 

Containers: 1-, 5-, and 55-gal. 

Hazard: Toxic by inhalation and ingestion. Irritant 
to skin and eyes. 

Uses: Surface coatings; textile processing; stabilizers 
of polyesters and urethanes; scavenger compounds 
for materials sensitive to active hydrogen. 

N,N-di-ortho-tolylethylenediamine 

CH 3 C 6 H 4 NHCH 2 CH 2 NHC 6 H 4 CH 3 . 

Properties: Light-brown to purple granular solid; sp. 
gr. 1.13; softens at about 57° C; insoluble in water; 
soluble in acetone, ethylene dichloride, benzene and 
gasoline. 

Use: Antioxidant for light-colored rubber goods. 

Properties: White powder; non-hygroscopic. Very 
slightly soluble in water; soluble in warm alcohol, 
from which it crystallizes on cooling. Sp. gr. 1.10; 
m.p. 179°C. Low toxicity. 

Derivation: Desulfurization of di-ortho-tolylthiourea 
with a lead compound in the presence of ammonia. 
Containers: Drums. 

Use: Basic rubber accelerator. 

2,7-di-para-tolylnaphthylenediamine 

C,oH6(NHQH4CH3)2. 

Properties: Fine needles. Sparingly soluble in alco- 
hol; insoluble in water. M.p. 237°C. 

Derivation: By heating 2,7-dihydroxynaphthalene 
with para-toluidine and para-toluidine hydrochlo- 
ride. 

1,3-di-para-tolylphenylenediamine 

C6H4(NHC6H4CH3)2. 

Properties: Long needles. Soluble in alcohol and 
ether; insoluble in water. M.p. 137°C. 

Derivation: By heating resorcinol and para-toluidine 
in presence of zinc chloride. 

di-ortho-tolylthiourea (DOTT) SCfNHQHiCHsla. 
Properties: Colorless, crystalline leaflets; pungent 
odor; not hygroscopic. Soluble in alcohol, ether and 
benzene; insoluble in water. M.p. 1 44-1 48° C. Low 
toxicity. 

Derivation: By the interaction of ortho-toluidine and 
carbon disulfide. 

Containers: Drums. 

Use: Metal pickling inhibitor. 

ditridecyl phthalate (DTDP) QH4(COOCi3H27)2. 
Properties: Colorless liquid. Sp. gr. 0.951 (20/20°C); 
b.p. >285°C at 5 mm Hg; pour point -37°C; vis- 
cosity 190 cps (25° C). Flash point 460° F. Combus- 
tible. Low toxicity. 

Containers: Drums; tank trucks. 

Use: Plasticizer. 

ditridecyl thiodipropionate (3,3'-tetramethylnonyl thio- 
dipropionate; thiodipropionic acid, ditridecyl ester) 
(C„H:700CCH:CH2)2S. 

Properties: Colorless liquid. Sp. gr. (25° C) 0.932. In- 
soluble in water; soluble in most organic solvents. 
Combustible. 

Uses: Stabilizer, plasticizer and softening agent for 
plastics; lubricant additive. 


diuron. Generic name for 3-(3,4-dichlorophenvl)-l,l- 
dimethylurea, Cf,H 3 Cl 2 NHCON(CH 3 ) 2 . 

Properties: White crystalline solid; m.p. 153-155°C; 
vapor pressure (30°C) 2X10' mm. Very low solubil- 
ity in hydrocarbon solvents; approx. 42 ppm at 25° C 
in distilled water. Stable toward oxidation and mois- 
ture. Decomposes at 180°C. 

Hazard: Irritant to skin and mucous membranes. 

Use: Pre-emergence herbicide. 

divanadyl tetrachloride. See vanadyl chloride. 

divinyl acetylene H 2 C;CHC:CCH;CH 2 . Trimer of 
acetylene, formed by passing it into a hydrochloric 
acid solution containing metallic catalyst. Interme- 
diate in manufacture of neoprene. 

divinylbenzene (DVB; vinylstyrene) CfiH 4 (CH:CH 2 ) 2 , 
existing as ortho-, meta- and para-isomers. The 
commercial form contains the 3 isomeric forms to- 
gether with ethylvinylbenzene and diethylbenzene. 

Properties: (pure meta- isomer) Water-white liquid 
easily polymerized. B.p. 199.5°C; f.p. -66.90°C; 
sp. gr. 0.9289 (20°C); viscosity 1.09 centipoise 
(20°C); refractive index (n 20/D) 1.5772. Flash point 
165°F. (Divinylbenzene, 55%) Pale straw-colored 
liquid; f.p. -87°C; b.p. 195°C: sp. gr. 0.918 (25/25°C); 
insoluble in water; soluble in methanol and ether. 
Combustible. 

Grades: 50-60%; 20-25%. 

Containers; Drums; tank cars. 

Hazard: Moderately toxic by inhalation. Velocity of 
polymerization involves an explosion risk. If unin- 
hibited, store at less than 90° F. 

Uses: Polymerization monomer for special synthetic 
rubbers, drying oils, ion-exchange resins, casting 
resins, and polyesters. 

Note: Should contain inhibitor when stored or shipped. 

Shipping regulations: (Rail, Air) Not listed. Consult 
authorities. 

divinyl ether. Legal label name (Air) for vinyl ether 
(q.v.). 

divinyl oxide. See vinyl ether. 

3,9-divinyIspirobi-meta-dioxane (3,9-divinyl-2,4,8, 10- 
tetraoxaspiroundecane.) [CH 2 :CHCH( 6 CH 2 ) 2 ] 2 C. 
Bicyclic. 

Properties; Liquid; m.p. 42°C; 120°C (2 mm); sp. gr. 
1.251 (20/20°C); Bash point 290°F (COC); slightly 
soluble in water. Combustible. 

Uses: Intermediate and monomer. 

divinyl sulfide (CH::CH) 2 S. 

Properties: Mobile liquid. Unpleasant odor. Polymer- 
izes readily. Sp. gr. 0.9174 (I5°C): b.p. 85-86° C. 
Combustible. 

Derivation: Interaction of dichlorodiethyl sulfide and 
an alcoholic solution of potassium hydroxide. 

Grades: Technical. 

divinyl sulfone Ch 2 :CHSO;CH;CH 2 . 

Properties; Liquid; sp. gr. 1.1788 (20/20°C); b.p. 
234°C; f.p. -26° C; soluble in water; flash point 
255° F. Combustible. 

Uses; Monomer used in manufacture of polymers with 
diols, urea, and malonic esters; shrinkage control 
agent (textiles). 

di-ortho-xcnyl phenvl phosphate 
(QH5Q,H40);(aH50)P0. 

Properties: Liquid. Sp. gr. 1.20 (60°C); refractne 
index 1.603-5 (60° C); boiling range 285-330° C (5 
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mm); flash point 250“ C; insoluble in water. Com- 
bustible. 

Use: Plasticizer. 

“Dixie” Clay.®’ Trademark for a hard kaolin. 
Properties: White to cream; sp. gr. 2.62 ± .03; fineness 
(through 325 mesh) 99.8%. 

Use: Filler and reinforcing agent for rubber and plas- 
tics; paper coating. 

“Dixsol.”^” Trademark for nitrogen solutions con- 
taining 37 to 50.6% total nitrogen by weight, used as, 
or in production of, soil fertilizers. Sp. gr. at 60/ 
60°F varies from 0.984 to 1.188; Ib/gal at 60° F, 8.20 
to 9.89. Are composed of free ammonia, ammonium 
nitrate, and water (5.5-18.2% by weight). 

di-para-xylylene (-CHjQHaCHj-)^. Stable, white crys- 
tals; m.p. 280° C. 

Derivation: Pyrolysis of para-xylene at 750° F in pres- 
ence of steam. An organic quench (benzene or tol- 
uene) gives the dimer in yields of 10-15%. 

Use: Parylene resins. 

DKP. Abbreviation for dipotassium phosphate. See 
potassium phosphate, dibasic. 

DL-. A prefix indicating that a compound contains 
equal parts of d and l stereoisomers. See also race- 
mic; meso-. 

dl-. A prefix denoting a crystal that rotates the plane 
of polarized light equally to both left and right, result- 
ing in optical inactivity. The symbol ± is preferably 
used. 

DM. See diphenylamine chloroarsine. 

DMA. Abbreviation for dimethylamine or disodium 
methyl arsonate (q.v.). 

DMAC. Abbreviation for dimethylacetamide (q.v.). 

DMB. Abbreviation for dimethoxybenzene. See hy- 
droquinone dimethyl ether. 

DMC. 

(1) Abbreviation for dichlorophenyl methyl carbinol. 
See di(para-chlorophenyl) ethanol (q.v.). 

(2) Abbreviation for beta-dimethylaminoethyl chlo- 
ride hydrochloride (q.v.). 

DMDT. Abbreviation for dimethoxydiphenyltrichlo- 
roethane. See methoxychlor. 

DMF. Abbreviation for dimethyl formamide (q.v.). 

DMH. Abbreviation for dimethyl hydantoin (q.v.). 

for dimethylhydantoin formal- 
dehyde. See methylol dimethylhydantoin. 

DMP. Trademark for dimethylaminomethyl-sub- 
stituted phenols. 

Uses. Chemical intermediates, curing agents for 
epoxy resins, antioxidants. 

DMP A. 

1. See 0-(2,4-dichlorophenyl) 0-methyl isopropyl- 
phosphoramidothioate. 

2. See diraethylol propionic acid. 

DMSO. Abbreviation for dimethyl sulfoxide (q.v.). 

DMT. Abbreviation for dimethyl terephthalate (q.v.). 

DMU. Abbreviation for dimethylurea and dimethyl- 

olurea (q.v.). ■’ 

DNA. Abbreviation for deoxyribonucleic acid (q.v.). 

^^fi^v") dinitro-ortho-sec-butylphenol 


DNC. Abbreviation for dinitrocresol, (q.v.), 

DNOC. Abbreviation for 4,6-dinitro-ortho-cresol (q.v.). 

DNOCHP. Abbreviation for dinitro-ortho-cyclohexyl- 
phenol (q.v.). 

DNODA. Abbreviation for di(n-octyl,n-decyl)adipate 
(q.v.). 

DNODP. Abbreviation for di(n-octyl,n-decyl)phthalate 
(q.v.). 

DNP. Abbreviation for dinonyl phthalate (q.v.). 

DNPC. See 2,6'dinitro-para-cresol. 

DNPD. Abbreviation for N,N'-di-beta-naphthyl-para- 
phenylenediamine (q.v,). 

DNPT. See dinitrosopentamethylenetetramine (q.v.). 

DNT. Abbreviation for dinitrotoluene (q.v.), 

D.O. Abbreviation for dissolved oxygen (q.v.). 

DOA. Abbreviation for dioctyl adipate. See the more 
exact name, di(2-ethylhexyl) adipate. 

D.O.C. Abbreviation for dichromate oxygen con- 
sumed. See oxygen consumed. 

documentation. The techniques involved in recording, 
coding, storing, and retrieving technical data; it is 
also called information processing and data process- 
ing. It can be performed mechanically by means of a 
punched card system, of which there are many varia- 
tions; electronically by means of input to a com- 
puter; or by a combination of these methods. One 
of the most sophisticated techniques for storage and 
retrieval of chemical information has been developed 
by Chemical Abstracts Service (q.v.), which includes 
structural formulas. Pioneer development work m 
documentation was done in the 1950’s by Dyson, 
Perry, Crane, and others. A journal serving this 
field is published by ACS. 

n-docosane C22H46. 

Properties: Solid; m.p. 45.7°C; b.p. 230°C (15 mm): 
sp. gr. 0.778 (45/4°C); refractive index 1.4400 (n 
45 /D). Combustible. 

Grades: 95% (min) purity. 

Uses: Organic synthesis; calibration; temperature- 
sensing devices. ' 

docosanoic acid. See behenic acid. 

1-docosanol. See behenyl alcohol. 

cis-13-docosenoic acid. See erucic acid. 

doctor treatment. A method of improving or “sweet- 
ening” the odor of gasoline, petroleum solvents, or 
kerosine, A doctor solution of sodium plumbite, 
Na 2 Pb 02 , is made by dissolving litharge in caustic 
soda solution; the feed to be sweetened is passed 
through the doctor solution. The action of the so- 
dium plumbite and the lead sulfide formed from it, m 
conjunction with free sulfur (either naturally pres- 
ent, or added) converts the malodorous mercaptan 
to the pleasanter disulfides. 

dodecachlorooctahydro-l,3,4-methcno-2H-cyclobola- 

[c,d]pentalene. See mirex. 

dodecahydrosqualane. See squalane. 

dodecanal. See lauryl aldehyde. 

n-dodecane (dihexyl) CH 3 (CH 2 )ioCH 3 . /,n/ 4 or, 

Properties: Colorless liquid; sp. gr. 0.749 (20/4 ./> 

f.p. -10°C; b.p. 2I3°C; refractive index 1.4221 C^u/ 
D); flash point 160°F. Soluble in alcohol, acetone, 
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ether; insoluble in water. Combustible. Autoignition 
temp. 400° F. 

Grades; 95, 99%, 99.7 mole %. 

Containers: 1-, 5-, and 10-gal cans; drums. 

Uses: • Solvent; organic synthesis; distillation chaser; 
jet fuel research. 

1,12-dodecanedioicacid HOOCC 10 H 20 COOH. A twelve- 
carbon straight-chain saturated aliphatic dibasic acid. 
Properties: White, crystalline powder; m.p. 130- 
132°C; soluble in hot toluene, alcohols, hot acetic 
acid; slightly soluble in hot water. 

Use: Intermediate. 

dodecanoic acid. See lauric acid, 
n-didecanol. See lauryl alcohol, 
dodecanoyl peroxide. See lauryl peroxide. 

dodecene C 12 H 24 . Many possible isomers. See 1-dode- 
cene; tetrapropylene; sodium dodecylbenzenesul- 
fonate. 

l-dodecene (alpha-dodecylene) HiC:CH(CH 2 ') 9 CHi. 
Properties: Colorless liquid; sp. gr. 0.7600 (20/4°C); 
f.p. — 33.6°C; b.p. 213°C; refractive index (n 20/D) 
1.4327; soluble in alcohol, acetone, ether, petroleum, 
coal tar solvents; insoluble in water. Combustible. 
Containers: 1-, 5-, 10-gal cans. 

Hazard; Probably irritant and narcotic in high con- 
centration. 

Uses; Flavors; perfumes; medicine; oils; dyes; resins. 

dodecenylsuccinic acid HOOCCH(Ci 2 H 2 j)CH 2 COOH. 
Properties: Extremely viscous liquid; practically in- 
soluble in water; completely soluble in oil. Combus- 
tible. 

Uses: Synthesis; corrosion inhibitor in oils; water- 
proofing. 

I I 

dodecenylsuccinic anhydride C12H23CHCOOOCCH2. 
The normal and at least two branched-chain do- 
decenyls are used commercially. The following 
properties are those of a branched chain compound. 
Properties: Light-yellow, clear, viscous oil; b.p. 180- 
182°C (5 mm); sp. gr. (25° C) 1.002; fiash point 
352° F (COC); viscosity (20° C) 400 centipoises, 
(70°C) 15.5 centipoises. Combustible. Low toxicity. 
Containers: Drums. 

Uses: Alkyd, epoxy, and other resins, anticorrosion 
agents, plasticizers, wetting agents for bituminous 
compounds, and vulcanizable products. 

dodecyl acetate (acetate C-12; lauryl acetate) 
C,2H2500CCH3. 

Properties; Colorless liquid; fruity odor; sp. gr. 0.860- 
0.862; refractive index 1.430-1.433; b.p. 150.5- 
151. 5°C; soluble in 3 volumes of 80% alcohol. 
Combustible. 

Use; Perfumery; flavoring. 

n-dodecyl alcohol. See lauryl alcohol. 

dodecyl aldehyde. See lauryl aldehyde. 

dodecylaniline C 12 H 25 C 6 HJNH 2 . (Probably the para- 
isomer). 

Hazard: May be toxic. See aniline. 

Properties: Colorless liquid. Sp. gr. (25/25°C) 0.907- 
0.912; b.p. 340-350°C. Oil-soluble aromatic amine. 
Insoluble in water; soluble in most organic solvents. 
Combustible. 

Use: Intermediate. 


dodecylbenzene (detergent alkylate). 

C 12 H 25 C 6 H 5 . A commercial blend of isomeric, pre- 
dominantly monoalkyl benzenes. The side chains are 
saturated, averaging twelve carbon atoms. Combus- 
tible; flash point 285° F. 

Derivation: Alkylation of benzene with isomeric do- 
decenes, obtained usually by polymerization of pro- 
pylene. See tetrapropylene. For linear (normal) do- 
decylbenzene, see sodium dodecylbenzenesulfonate. 
Hazard; Moderately toxic by ingestion. 

Containers: Drums; tank cars. 

Uses: Detergents of ABS or LAS type. 

dodecylbenzenesulfonic acid (DDBSA). See sodium 
dodecylbenzenesulfonate. 

dodecylbenzyl mercaptan C 12 H 2 SC 6 H 4 CH 2 SH. Offered 
as branched-chain isomers. 

Properties: Light-yellow oil; unpleasant odor; b.p. ap- 
prox. 150°C (0.5 mm); soluble in acetone, benzene 
and heptane; insoluble in water and alcohol. Com- 
bustible. 

Hazard: Toxic and irritant. 

Uses: Polymerization modifier; intermediate; metal- 
cleaning and polishing compounds. 

See also thiol. 

n-dodecyl bromide. See lauryl bromide. 

6-dodecyl-l,2-dihydro-2,2,4-trimelhylquinoline 

C,2H25C,H5N(CH,)3. 

Properties: Dark, viscous liquid; sp. gr. 0.93 (45°C). 
Combustible. 

Uses: Rubber antioxidant (flex-cracking). 

dodecyldimethyi( 2 -phenoxyethyl)ammonium bromide. 
See domiphen bromide. 

N-dodecylguanidine acetate. See dodine. 

n-dodecyl mercaptan (DDM) C12H25SH. Many iso- 
mers of dodecyl mercaptan are possible and a variety 
of these occur in the technical material known as 
tert-dodecyl mercaptan or lauryl mercaptan or sim- 
ply dodecyl mercaptan. See lauryl mercaptan. 
Properties of n-isomer: Colorless liquid, boiling point 
143°C; refractive index 1.4589; soluble in ether and 
alcohol; insoluble in water; flash point 262° F; com- 
bustible. 

See also thiol. 

4-dodecyIoxy-2-hydroxybenzophenone 

C.2H250C6H3(0H)C(0)C6H5. 

Properties: Pale-yellow flakes; setting point 43° C; 
soluble in polar and nonpolar organic solvents. 

Use: Ultraviolet light inhibitor in plastics. 

dodecylphenol C 12 H 25 C 6 H 4 OH. A mixture of isomers. 
Properties: Straw-colored liquid; sp. gr. 0.94 (20/ 
20°C); flash point 325° F; boiling range 31 0-335° F; 
phenolic odor; soluble in organic solvents; insoluble 
in water. Combustible. 

Containers: Drums; tank cars. 

Hazard: Probably toxic. See phenol. 

Uses: Solvent; intermediate for surface-active agents; 
oil additives; resins; fungicides; bactericides; dyes; 
pharmaceuticals; adhesives; rubber chemicals. 

dodecyltrichlorosilane Ci 2 H: 5 SiCli. 

Properties: Colorless to yellow liquid; b.p. 288°C; sp. 
gr, 1,026 (25 '25°C); refractive inde.x (n 25, D) 1.4521. 
Readily hydrolyzed with liberation of hydrochloric 
acid. 
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Derivation; By Grignard reaction of silicon tetrachlo- 
ride and dodecylmagnesium chloride. 

Hazard: Toxic. Strong irritant to tissue. 

Use; Intermediate for silicones. , . . . ^ ^ 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

dodecyllrimefhylammonium chloride C| 2 H 25 N(CH 3 ) 3 CI. 

Properties: White liquid; surface tension, 0.1% in 
water, 33 dynes/cm. (25° C); soluble in water and al- 
cohol. . 

Uses; Germicides; moldicides; fungicides; textile fiber 
softeners; cationic emulsifiers; flotation reagents. 

dodine. Generic name for N-dodecylguanidine ace- 
tate, C,2H23NHC(:NH)NH2 • CH3COOH. 

Properties; Crystals; m.p. 136°C; soluble in hot water 
and alcohol. 

Hazard; Strong irritant to eyes and skin over 50% 
concentration. 

Use; Fungicide. 

DOF. See di(2-ethylhexyl) fumarate. 

“Dolcoseal-””* Trademark for spray-dried flavoring, 
products such as essential oils, aromatic chemicals, 
flavor and perfume compounds. 

“Dolocotone.”’^* Trademark for purified benzodihy- 
dropyrone (q.v.). 

dolomite CaMg(C03)2. A carbonate of calcium and 
magnesium. 

Properties: Color gray, pink, white, etc.; vitreous 
luster; sp. gr. 2.85; Mohs hardness 3.5-4; good cleav- 
age in three directions; similar to calcite, but less 
soluble in acids (reacts with acid when powdered or 
with hot acid). Noncombustible, nontoxic. 

Uses; Refractory for furnaces; manufacture of mag- 
nesium compounds and magnesium metal; as build- 
ing material; in fertilizers; stock feeds; paper mak- 
ing; ceramics; mineral wool; removal of sulfur 
dioxide from stack gases. 

“Dolophine” Hydrochloride.'™ Trademark for metha- 
done hydrochloride (q.v.). 

“Doloxide.””’ Trademark for a calcined dolomite, 
powdered; 91% through 200 mesh; used in chemical 
processes where a high magnesium burned lime is 
required. 

dolphin oil. See porpoise oil. 

DOM. (1) See di(2-ethylhexyl) maleate. (2) A halluci- 
nogenic drug. Use restricted by FDA. 

domiphen bromide 

(dodecyldiraethyl(2-phenoxyethyl)-ammonium bro- 
mide) C6H50C2H4N(Ci2H25)(CH3)2Br. A quater- 
nary ammonium salt. 

Properties: Crystals; m.p. 1 12°C. Soluble in water and 
organic solvents. 

Use: Medicine. 

donor. An atom which furnishes a pair of electrons to 
form a covalent bond or Imkagc with another atom, 
called the acceptor. See also bond, chemical; Lewis 
electron theory. 

DOP. Abbreviation for dioctyl phthalate. See the 
more exact name, di(2-ethylhexyl) phthalate. 

L-dopa. See L-dihydroxyphenylalanine. 

dope (1) Sizing formulation consisting of solutions of 
nitrocellulose, cellulose acetate, or other cellulose 
derivations applied to crepe yarn to set the twist and 
^sist creping, to leather to form a high-gloss finish. 
(2) A combustible, such as wood pulp, starch, sulfur. 


etc., used in “straight” dynamites. (3) A trace im- 
purity introduced into ultrapure crystals to obtain 
desired physical properties, especially electrical prop- 
erties. Examples; erbium oxide doped with thulium 
for use as laser crystals, germanium or silicon doped 
with boron or arsenic for use as semiconductors. 

“Doriden.”™’ Trademark for glutethimide. (2-ethyl- 
2-phenylglutarimide) (q.v.). 

“Dorisyl.”^’ Trademark for an aromatic chemical 
useful as a perfume base. 

“Dorlone.”^” Trademark for fumigants and insecti- 
cides containing ethylene dibromide and 1,3-dichloro- 
propene and related chlorinated hydrocarbons. 

“Dormison.””' Trademark for meparfynol (3-methyl- 
l-pentyn-3-ol) (q.v.). 

“Dortan.”*' Trademark for light-colored, sulfurized 
cutting oils which permit work visibility, 

“Dorvon” FR.”’ Trademark for molded polystyrene, 
flame-retardant foam. Used as a thermal insulation 
in building. 

dosimetry (radiation). Measurement of the amount of 
radiation delivered to the body of an individual. The 
permissible dose is the quantity of radiation which 
may be received by an individual over a given period 
with no detectable harmful effects. For x- or gamma 
ray exposure the permissible dose is 0.3 roentgen per 
week, measured in air. All working with radioactive 
materials are expected to wear some device for de- 
tecting incident radiation. 

DOT. Abbreviation for Department of Transporta- 
tion, the agency responsible for shipping regulations 
for hazardous products in the U.S. 

DOTG. Abbreviation for di-ortho-tolylguanidine(q.v.). 

dotriacontane (dicetyl) CH3(CH2)3oCH3 or C32H66. 

Properties; Crystals; sp. gr. 0.823; b.p. 310°C; m.p. 
70° C. 

Use; Research. 

DOTT. Abbreviation for di-ortho-tolylthiourea (q.v.). 


double bond. See unsaturation. 

double salt. A hydrated compound resulting from 
crystallization of a mixture of ions in aqueous solu- 
tion. Common examples are the alums, made by crys- 
tallizing from solution either potassium or ammo- 
nium sulfate and aluminum sulfate; Rochelle salt 
(potassium sodium tartrate), made from a 'vater 
solution of potassium acid tartrate treated with 
sodium carbonate; and Mohr’s salt (ferrous am- 
monium sulfate), crystallized from mixed solutions 
of ferrous sulfate and ammonium sulfate. See also 
nickel ammonium sulfate. 


“Dowanol.””^ Trademark for a series of glycol mono- 
ethers; used as solvents; intermediates for plasticiz- 
ers; bactericidal agents; and fixatives for soap 
and perfumes. 

“Dowcarb.”^” Trademark for calcium carbonate 
slurry for use in the paper industry. 

“Dowclene.””’ Trademark for a series of solvents for 
specialized cleaning. , 

10. A stabilized emulsion of caustic soda, a deterge , 


and a sequestering agent. mor-- cn 

EC. A colorless liquid; f.p. -56.6; b.p. 77-122 w, ?■ 


gr, 1.381. 

WR. Inhibited 1,1,1-trichloroethane. 

“Dow Coming.”''” Trademark for a wide range of sili 
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cone and polysiloxane products, including emulsions, 
lubricants, greases, mold-release agents, laminating 
polymers, electrical varnishes, and heat-resistant 
coatings. 

“Dowetch.”^^^ Trademark for magnesium photoen- 
graving sheet, plate, and extruded tube. Also applies 
to chemicals used in the one-step engraving process. 

“Dowex.”^” Trademark for a series of synthetic ion- 
exchange resins made from styrene-divinylbenzene 
copolymers, having a large number of ionizable or 
functional groups attached to this hydrocarbon ma- 
trix. These functional groups determine the chemi- 
cal behavior and type of ion-exchange resin. The 
strong acid cation resins are capable of exchanging 
cations — for example, sodium for calcium and mag- 
nesium as in softening water. The strong base anion 
resins are capable of exchanging anions. 

“Dowfax” 9N.”^” Trademark for a series of nonyl- 
phenolethylene oxide adducts; used as surfactants. 

Uses: Textile, pulp and paper, leather, latex paint. 

“Dowflake.”^^^ Trademark for calcium chloride, 77- 
80%, in a special flake form. 

“Dowfrost.”^” Trademark for a heat-transfer medium 
consisting of inhibited propylene glycol; used for the 
immersion freezing of poultry and other foods. 

“Dowfume.”^” Trademark for a series of proprietary 
products used as fumigants and pesticides. 

“Dowicil” 100.^” Trademark for l-(3-chloroallyl)-3,5,7- 
triaza-I-azoniaadamantane chloride. Water-soluble 
bactericide with fungicidal properties. Used as pre- 
servative in latexes, polishes, adhesives, inks, starches, 
joint cements, etc. 

“Dowmetal.”^” Trademark for a series of magnesium 
alloys containing more than 85% of magnesium. 

“Dow-Per.”^” Trademark for perchloroethylene of a 
special drycleaning grade. 

“Dowpon.”^” Trademark for a grass-killer, based on 
dalapon. 

“Dowsol.”^^^ Trademark for alkyl phosphates for use 
in metal extraction. 

“Dowfherm.”^” Trademark for a series of liquid heat- 
transfer media. 

“Dowzene.”^” Trademark for formulations of piper- 
azines; used in veterinary medicine. 

doxorubicin. See adriamycin. 

DOZ. Abbreviation for dioctyl azelate. See the more 
exact name, di(2-ethylhexyl) azelate. 

D.P. Abbreviation for degree of polymerization (q.v.). 

DPA. Abbreviation for diphenylamine; also for di- 
phenolic acid. 

DPG. Abbreviation for diphenylguanidine (q.v.). 

DPH. Abbreviation for 1,6-diphenylhexatriene. 

DPIP. See diphenyl isophthalate. 

DPN. Abbreviation for diphosphopyridine dinucleo- 
tide. See nicotinamide adenine dinucleotide. 

DPO. Abbreviation for 2,5-diphenyloxazole (q.v.). 

DPPD. Abbreviation for N,N'-diphenyl-para-phenyl- 
cncdiamine (q.v.). 


“DPS.”’'*’ Trademark for bacitracin methylene disa- 
licylate (q.v.). 

“D.P. Solution.”’* Trademark for dibutylamine pyro- 
phosphate (q.v.). 

“Drakeol.”” Trademark for a series of colorless, 
odorless, tasteless, white mineral oils. 

“Dramamine.”™ Trademark for dimenhydrinate (q.v.). 

“Drawcote.”’®'* Trademark for a class of compounds 
used as dry film lubricants in the cold working of 
metals. 

“Draw-ex.”” Trademark for a group of drawing 
compounds suitable for hot and cold metal working. 
Oil- and water-soluble grades are available, some 
pigmented. 

“Dresinate.”’*'’ Trademark for liquid, paste, and 
powder forms of sodium and potassium soaps of 
rosins and modified rosins used as emulsifiers, de- 
tergents, and dispersants in soluble oils, cleaning 
compounds, and other compositions. 

“Dresinol.”’** Trademark for 40 to 45% solids dis- 
persions of rosins, modified rosins, or ester resins 
using aqueous ammonia as a dispersant plus a pro- 
tective colloid stabilizing agent. 

“Drewmulse.””’ Trademark for a series of glycerol 
and glycol esters and sorbitan and polyoxyethylene 
sorbitan esters of fatty acids. Used as emulsifiers 
and opacifiers. 

“Driacin.”'*” Trademark for an ash-free oganic salt 
of a hydrophobic, film-forming corrosion inhibitor. 

Uses: Sludge-dispersant additive for extending the 
storage life of cracked fuel oil and preventing filter 
or burner tip clogging; ingredient in rust-preventive 
formulations such as slushing oils. 

“Drl-Clor.””” Trademark for a powdered laundry- 
bleach with not less than 38% available chlorine. 

“Dricoid.”’°* Trademark for a series of algin-emulsifier 
compositions. 

“Dricoid.” Sodium alginate. 

K. Propylene glycol alginate-carrageenan. 

KB. Propylene glycol alginate-vegetable gums. 

Uses: Stabilizer-emulsifier compositions for ice cream 
and pressurized whipped cream. 

“Drierite.””’ Trademark for a special form of anhy- 
drous calcium sulfate having a highly porous granular 
structure and a high affinity for water. Absorbs water 
vapor both by hydration and capillary- action. 

Grades: Regular, Indicating (turns blue to red in use); 
“Du-Cal” (for drying air and gases.) 

Uses: Dry-ing of solids, liquids, gases. 

drier. A substance used to accelerate the dry-ing of 
paints, varnishes, printing inks and the like by cata- 
lyzing the oxidation of drying oils or synthetic resin 
varnishes, such as alky-ds. The usual driers arc salts 
of metals with a valence of two or greater and un- 
saturated organic acids. The approximate order of 
effectiveness of the more common metals is cobalt, 
manganese, cerium, lead, chromium, iron, nickel, 
uranium and 'zinc. These are usually prepared as the 
linoleates, naphthenates and resinates of the metals. 
Paste driers are commonly the metal salts as acetates, 
borates, or oxalates dispersed in a dry- oil. See also 
soap (2). 


Superior numbers refer to Manufacturers of Tradt! Mark Products. For page number sec Contents. 
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The spelling “dryer” refers to equipment used 
lor drying (of paper, textiles, food products, etc.). 

“Dri-F'ilm.”^'’ Trademark for a group of silicone res- 
ins designed to impact durable moisture and weather 
resistance to surfaces. 

Uses.' Dri-Film 88 is used as a protective coating for 
electric motors, transformers, field coils, etc - Dri- 
'vater repellent; Dri-Film’ 1040 
and 1042 imparts durable water repellency and other 
properties including water-borne‘s spot and s afn 
resistance, improved hand and drape, increased flex 

wr[nTirrecovery"“’ and 

(drilling mud). A suspension of barytes and 

trol um no wf water or a pe 

troieum oil. When circulated through oil-well drillm<T 

ThTh’ r f ^ ""d lubricant and keen! 

the hole free from bore cuttings. To be effective 
such nc hin tuuds require thickening additives 

°u"ed*as‘a staMfz1;r"in'^o-/°‘^ a phosphatide liquid 
offset effec?rof wa e eol"‘"'“'’*!°" muds to 
controls filtration. amination. Also effectively 


“Dritomic.”“ Trademark for a micron-fine wetlahk 
sulfur agricultural fungicide. 

**°Na 3 Pa.' ®°dium phosphate, tribasic, 

"^^demark for transparent coatings (sil- 

™fiy'^^drostan-17beta-ol-3-one%ropiona'k^^^^ 

Properties; White crystals; m.p. 127-133°C Soluble 
.n^alcohol, acetone, and other" common oVganiT soh 

Grade; N.D. 

Use; Medicine. 

‘“aminTlmide'^n '^^^demark for a cationic fatty 
ammo amide. Used as a softener and finisher. 


°o7"l'qid of Shrm/erLi dispersion 

-d::i -'"t 

drochloride (q.v^*"’^"’' "’®l'’^mphetamine hy- 

“Drinox.”^'’' Trademark fr.r 
used in seed treatment ^ insecticides, 

PX /Sntt-bTSi f h^Ptachlor. 

heptach"or. treatment containing 25 % 

"abso'rptiof inhalation and skin 

cant for dr^ng^'pro^ccKTiaufd ®^anular desic- 
tured from a sefec°erumrff ^anufac- 

duced to the reou red^nt , ""““''n' bauxite, re- 

activated to its maximum‘ah ^ 1'-^^’ ®"d thermally 
grades 4/8, 4/10,T/14 absorbing activity. Mesh 

**Driocel” S t a 

medium for light^hquid ^hld* ‘''’y'"® (dehydrating) 
specifically to overrnm» hydrocarbons. Developed 
hquids, such as LPG produrf ^^‘i’^°'^nrbon 

stage. Mesh grades 4 /g" 8 Ma I i^inal drying 
55-57 Ib/cu ft. ' ’ ‘amped bulk density 

“Dri-Pax T 

ucts used in pacteelnt 9^ ^'ht^a gel prod- 

packaged products. Ex^endfsTielTrf similar 

products having unpleasant odors " "" 

“Drisdol.”'''- Tradpmo v f 

“Dri-Sol.”U^ T^n^^uiark for crystalline vitamin D,. 

solutions used'^LTr''[n nmd '°.9' "’"'sture nitrogen 

Poral nitrogen, % by wt co l^^rtilizers. 

gr. at 60/60° F, 0.930 to I approx. sp. 

t? 9.68. Are composed of frit ; h0°F, 7.75 

“Oroy by w^Xvater"’”"*""’ 
treat'd -yS oTltlo/mplLeS oHinfe^TS'" 


**™irvous sf tem ‘he central 

bfturme nr ^ u ?■’ narcotic, hallucinogen, bar- 
kills or drug. (2) A substance that 
isms c w disease-causing infectious organ- 
cific h^dOv ® ‘‘^^^nts the activity of aspe- 

FDA a dni or function. (4) According to the 
dia^osis^T^® ** substance “intended for use in the 
dwgnosis, cure, mitigation, treatment, or prevention 

“he bodf’°'tfV''^"‘^l'‘^" structure ’or faction of 
preparations ‘^^Pmition, high-potency 

dmpf tho I, ^.u‘^™'ns A and D are classified as 
Md^snnVa '’“amins are not; antiperspirants 

and suntan lotions are also considered to be drugs. 

eral aoon^I‘® Enforcement Administration is the fed- 
the supervision and control of 

in cl'cs 9^ drugs, especially those 

“orescrintio “othical drug” is equivalent to 

cfan’f nficn " ’o'-®” ® ‘^'aig sold only on a physi- 

n s prescription. See also pharmaceutical. 

u 1 "^’’ademark for nonionic ethoxylated 
dpt/^opT^° j available as liquid or paste. Used as 
detergents and penetrants. 

Trademark for series of silicone emulsions 
used as water repellents. 

. Trademark for a series of cationic fatty 
condensates; alkyl sulfates. Used as 
antistatic agents. 

f ondenlate^’ Trademark for a fatty acid amine 

^h-schanche cell). A primary battery having a 
nc anode, a carbon or graphite cathode surrounded 
y manganese dioxide, and a paste containing am- 
monium ch oride as electrolyte. Such batteries are 
li'fp therefore have a limited operating 

vjp heir chief use is in flashlights and similar de- 
vices requiring low voltage. See also battery. 

^ mixture of inorganic substances con- 
ming sodium bicarbonate (or frequently potassium 
with small percentages of added ingre- 
F| render it free-flowing and water repellent. 

e as a fire extinguisher on fires in electric equip- 
ment, oils, greases, gasoline, paints and flammable 
gases. 

Trademark for starch ester derivative 
containing hydrophobic groups. Especially free- 
owing m dty state. Cannot be wetted with water, 
yet when moistened with a water-miscible solvent, it 
can be gelatinized and used to produce films with 
water-repellent properties. 
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Uses: Dusting powder; no-offset spray for printing; 
approved by FDA for use in foods. 

“Dry Gas.”^®“ A proprietary preparation used as a 
gasoline line antifreeze. See antifreeze (2). 

dry ice. See carbon dioxide (solid). 

drying. (1) Polymerizaton of the glycerides of unsatu- 
rated vegetable oils induced by exposure to air or oxy- 
gen. See drying oil; drier. 

(2) Removal of from 90 to 95% of the water from 
a material, usually by exposure to heat. Industrial 
drying is performed by both continuous and batch 
methods. The type of equipment and the tempera- 
tures used depend on the physical state of the material, 
i.e., whether liquid (solution or slurry), semiliquid 
(paste), solid units, or sheet. Continuous drying: the 
rotating-drum dryer is used for flaked or powdered 
products (soap flakes); a heated metal drum revolves 
slowly in contact with a solution of the material, the 
dry product being removed with a doctor knife. In 
paper manufacturing drying is performed by a battery' 



of staggered steam-heated revolving drums located at 
the dry end of the fourdrinier machine, the paper pass- 
ing around the drums at high speed; the moisture con- 
tent is thus reduced from 60% to about 5%. In spray 
drying, milk, egg-white and other liquid food prod- 
ucts are passed through an atomizing device into a 
stream of hot air. In tunnel drying the product trav- 
els on a conveyor belt through a heated chamber of 
considerable length. Batch drying: steam-jacketed 
pans are used if the material is in paste or slurry forrn, 
or in removable trays placed in an oven, if in solid 
units (fruits, vegetables, meats, etc.). The revolving- 
tube dryer, used for granular solids and coarse pow- 
ders, is a long, horizontal cylinder in which a current 
of warm air runs countercurrent to the movement of 
the material. Freeze-drying is a specialized technique 
utilizing high vacuum and low temperatures. See also 
dehydration; evaporation; freeze-drying. 

drying oil. An organic liquid which, when applied as 
a thin film, readily absorbs oxygen from the air and 
polymerizes to form a relatively tough, elastic film. 
The oxidation is catalyzed by such metals as cobalt 
and manganese. See drier. Drying oils are usually 
natural products such as linseed, tung, perilla, soy- 
bean, fish, and dehydrated castor oils, but arc also 
prepared by combination of natural oils or their 
fatty acids with various synthetic resins. The drying 
ability is due to the presence of unsaturatcd fatty 
acids, cspecialy linolcic and linolenic, usually in the 
form of glycerides. The degree of unsaturalion of an 
oil, and hence its drying ability, is expressed by its 
iodine number (q.v.). The drying oils have the great- 
est capacity for iodine and the nondrying oils the 
least. 


For further information refer to American Oil Chem- 
ists Assn., 35 E. Wacker Drive, Chicago, 111. 

“Drymet.”'*^* Trademark for sodum metasilicate, 
anhydrous. 

“Dryolene.”^“ Trademark for a petroleum solvent 
prepared by straightrun overhead distillation. 
Properties; Water-white; boiling range 205-287° F; 
sp. gr. 0.747 (60° F); flash point (Tag closed cup) 
25°F; wt/gal 6.22 lb (60° F). 

Hazard: Flammable; dangerous fire risk. 

Use; Paint and rubber cement for fast setting and rel- 
atively slow final drying. 

“Dryorth.”'*^* Trademark for anhydrous sodium or- 
thosilicate. 

“Dryseq.”'*’* Trademark for sodium sesquisilicate, 
anhydrous (q.v.). 

“Dryspersion.”^^’ Trademark for dry dispersion of 
rubber compounding chemicals in powder form. 
Deagglomerated and treated with non-staining oil. 

TTtfiwifin'x 'itn n mixYan; xfi Ukrasiv 
lead salts of Ci6-Ci8 fatty acids. 

Properties: Soft, white, unctuous powder; sp. gr. 2.0; 
refractive index, 1.6; non-melting at high tempera- 
tures; apparent lubricity of normal lead stearate. 
Uses: Stabilizer-lubricants for vinyls. 

DSP. Abbreviation for disodium phosphate. See so- 
dium phosphate, dibasic. 

DTA. See differential thermal analysis. 

DTBP. Abbreviation for di-tert-butyl peroxide (q.v.). 

DTDP. Abbreviation for ditridecyl phthalate (q.v.). 

“Duclean.”^* Trademark for acids containing pickling 
inhibitors. Used in pickling iron and steel. 

No. 1. Sulfuric acid, 60° Be'.; sp. gr. 1.706; f.p. below 
-10.8°C. 

No. 2. Hydrochloric acid, technical; sp. gr. 1.142; f.p. 
below -40° C. 

Containers: Tank cars and trucks. 

Hazard: Toxic and corrosive liquids. 

Duhring’s rule. Relates the vapor pressures of similar 
substances at different temperatures. A straight or 
nearly straight line results if the temperature at 
which a liquid exerts a particular pressure is plotted 
on a graph against the temperature at which some 
similar reference liquid exerts the same vapor pres- 
sure. Water is most frequently used as a reference 
liquid since its vapor pressure at various tempera- 
tures is well known. 

dulcin (para-phenetolecarbamide) 

H 2 N 0 CNHC 6 H 40 C:Hs. This substance should not 
be confused with dulcitol (q.v.) which is sometimes 
called dulcin. 

Properties: White, needle crystals or powder with 
taste about two hundred times as sweet as sugar. 
M.p. I73-174°C; soluble in alcohol and ether; mod- 
erately soluble in hot water. 

Derivation; From para-aminophenol. 

Uses: Artificial sweetening agent. Prohibited by FDA 
for use in foods. 

dulcitol (dulcite; dulcin; dulcose). C<,Hs(OH)<.. A sugar. 
Properties: White, crystalline powder; slightly sweet 
taste. Soluble in hot water; slightly soluble in cold 
water; verv slightlv soluble in alcohol. Sp. gr. 1.466; 
m.p. 188.5'°C. 


Superior numbers refer to Manufacturers of Trade Products. For page number see Contents. 
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Denvation; By hydrogenation of Jactose; occurs natu- 
rally in Meiampyrum nemorosum. 

Grades; Technical; reagent. 

Containers: Glass bottles; fiber containers 
uses; Bacteriology; medicine. 

heat capacity 

(atomic weight times specific heat) of elementarv 
substances is a constant whose average value S 

.. Spark-plug porcelain; special refractories. 

explosives fImfsZd’in fiZ rndZha^ed P®™'®®*hle 
ity and cartridge count. ° ^ 

Hazard; E.xplosion risk 

■dI* 7 “-0“ fMor. 

B"a-„5t£ar 

Uuohte. Trademari' 

change resins £ron exchaZ? «' 

sorbent. xchanger and resinous ad- 


Jstant;to"cor^o^ion'’S"aZs a“nd' sea Sef 
Uses. Aircraft parts, railroad cars, boats, machinery. 

JatTon' ti’at hl'tZ''s'i^5ZanZZjf"Z 

^ ^Zorid’rpalraJnT^^^ polyvinylidine 

^utZ'usedYnZ'^^m fertilizer so- 

composUions. '^""“facture of solid fertilizer 

^ °n“ckel'?nd A 5 % alurJi^JZ"''’' 

Phosphate. Used as a slow-dissolving glassy^phos- 

anhZride ‘‘crived from phthalic 

Air^drvinn alcohols, and vegetable oils, 

vent so^utfrin^Z "°"-<lrying grades, in sol- 

Sr nrZi '0.0%>-«ins. produce tough, 

glossy, hght-colored coatings with excellent dura- 

^nr automnfZ'^'^^^*^*’ enamels; metal decorat- 

tectural enamels; inTs.’"®'’ 


amine diacetate sZs^madefrmifio^* ‘rimethylenedi- 
UsZaZ-'.^'-S^' open £/Zms"®'°'’"‘" "“'"«• 

fungicidir *"hibitors; flushing agents; 

“methZediaSJZhJ aZl\''^ ^'^'hyl tri- 

‘n C,*. Available in m£fZ^ fcora Q 

soya or tallow fatty aciZ coco, 

intermediates; corrosion ^?nh k! chemical 

emulsifiers; mineral flotmion Z'Z’ f^‘*Pcrsants; 
^ing agents. flocculation; wet- 

Duo-Sop’ pj-QQgc_ A 

lubricating oils by^ CMractlo^. refining 

cr'»rr”' 

r n^cd iZthr teZiieZa'"®‘Z®P^°Pe«ics^ 
electroplating industries’ m^^d’p l^fher, cosmetic, 
preparations, and agricuhura" pSucts 

U.s.p. • for procaine penicillin G, 

Duradene t' j 

raer of butadiene anZsYyretZiZf”''"®-^ copoly- 

sistance, good wet-skid rp '"f ®npcrior abrasion re- 
sistance a"nd good rSence A^m"’ ««-cracking Z 
helt conveyors, shoe soleZndZ*Z°‘'''c ‘ire treads, 

° resilient products. 


p*hih*Zcolloid ^ synthetic organo- 

susDendinu d 'nZ control filtration and aid in 
particles in oil-well muds. It 

by dissolved ‘®^PCfattire, and is affected little 
y P'ssolved salts m the emulsified water phase. 

thiazolesulfenlm.-dZ'^'^ N-cyclohexyl-2-benzo- 

Uses: Primary accelerator for SBR. 

^TOical^nld’ • j^demark for a nickel-base alloy. 
5%- Conner chromium, 23%; iron, 

PropertiZ manganese, 1%. 

Dsi- hZd„ ■ ^b/ln.^■ tensile strength, 60,000 

machinable^** (Brinell) 180; corrosion-resistant; 

^yon^’rpQiZ /Pt^^demark for an epoxy resin; corro- 
inp hioh ^ variety of materials while retain- 

ti(m ^ impact resistance and low moisture absorp- 

Ib/in.^ tensile strength, 13,000 
psi, hardness (Rockwell M) 1 14. 6 . . 

*Q1H2(CH°*’ ^^"’'^’^’^’^■*clramethylbenzene) 

,^°lorless crystals; camphorlike odor. Sol- 
water c ®,J^.°hhk ether, and benzene; insoluble in 
n o-io.' ^*^hhrnes and is volatile with steam. Sp. gr. 

irnrt Z- V h.p. 196-197°C; flash point 165“F 
(GOC). Combustible. 

rfdZZ"' heating ortho-xylene and methyl chlo- 
coal t^r °f aluminum chloride. Occurs in 

Use. Organic synthesis; plasticizers; polymers; fibers. 

^riZin Trademark for synthetic resins, plastics, 
furfur,,^ compositions, phenolformaldehyde resins, 
iiretr,"^ alcohol resins, polyester resins, and poly- 
urethane resins. 

chemicals; curing agents, rubber ac- 
celerators, plasticizers and bindeFs. 
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“Durichlor” 51/’ Trademark for a high silicon iron 
alloy. Typical analysis: silicon, 14.5%; chromium, 
4.5; carbon 0.9%; manganese 0.65%. 

Properties: Wt. 0.255 Ib/in.’; hardness (Brinell) 520; 
tensile strength, 16,000 psi; resistant to moist chlo- 
rine, ferric chloride, chlorinated solutions, and hy- 
drochloric acid. 

“Durimet 20.”'" Trademark for an austenitic stainless 
steel. Typical analysis; nickel, 29%; chromium, 20%; 
copper, 3%; molybdenum, 2%; silicon, 1%; carbon 
0.07% max. 

Properties: Wt., 0.287 Ib/in.’; tensile strength, 62,500 
psi; hardness (Brinell) 120-150; machinable; sulfuric 
acid-resistant; weldable. 

“Duriron.”"” Trademark for a high-silicon iron alloy. 
Typical analysis; silicon, 14.5%; carbon, 0.9%; man- 
ganese, 0.65%. 

Properties; Wt. 0.255 Ib/in.^; hardness (Brinell) 520; 
tensile strength, 16,000 psi; resistant to abrasion, 
erosion, and corrosion; machined by grinding. 

“Durisite.”’’* Trademark for a furan acid- and alkali- 
resistant resin cement mortar. 

“Durite.”*’ Trademark for a series of phenolformal- 
dehyde resins used in the manufacture of grinding 
wheels, brake linings, clutch facings, lamp-basing 
cements. 

“Duro.”‘'‘“ Trademark for an acid-proof brick made 
from materials of very low flux content. When fired 
stable minerals are formed which are insoluble in 
various acids and corrosive acidic solutions and re- 
sist alkaline solutions. Insoluble in mineral acids, 
except hydrofluoric. 

Uses: Domes and dished bottoms of cylindrical tanks; 
capping tile; separators for electrolytic tanks; gird- 
ers and supports for acid tower packing. 

“Durobrite.”^* Trademark for zinc cyanide plating 
brightening agents. Amber liquids. 

Hazard; Highly toxic. 

“Durol.”’” Trademark for milling blacks for wool 
and nylon. 

Durometer hardness. See hardness. 

“Duron.” Trademark for a malleable cast iron. 

“Durpon” Compounds/^’ Trademark for drawing lu- 
bricants and compounds for ferrous metals, steels 
and alloys, ultra high strength metals and refracto- 
ries. Available in both oil soluble and water soluble 
scries which include EP additives. 

“Dursban.”’’’ Trademark for insecticides containing 
0,0-diethyl 0-3,5,6-trichloro-2-pyridyl phosphoro- 
thioate. 

Hazard; Highly toxic. Use may be restricted. 

Uses: Control of chinch bugs in Gulf Coast states; 
tick control on cattle and sheep (Australia). 

dust, industrial. Finely divided solid particles that 
may have damaging effects on personnel by inhala- 
tion, or that constitute a fire hazard. They are air 
suspensions of particles 10 microns or less in diame- 
ter, though sizes up to 50 microns may be present. 
Such dusts include (1) metallic particles of all types, 
some being more harmful than others; (2) silica, 
mica, talc, quartz, graphite, clays, calcium carbonate, 
asbestos; (3) organic materials such as chemicals, 
pesticides, flour or other cereals, cellulose, coal, etc. 


The size range of mineral dust most damaging to the 
lungs is between 0.5 and 2 microns. Silicosis is caused 
by chronic exposure to uncombined silica (quartz, 
cristobalite) in mines and quarries. Dust suspen- 
sions in enclosed industrial areas are an imminent 
fire hazard regardless of the chemical nature of the 
dust; an explosion may be initiated by static sparks 
or any open flame. Baghouses, dust collectors, or 
electrostatic precipitators can be used for dust con- 
trol. TLV tolerances for industrial dusts are given 
by ACGIH. See threshold limit value. 

dusting agent. A powdery solid used as an abherent 
and mold-release agent in the plastics and rubber 
industries. Typical materials in general use are talc 
(soapstone), mica, slate flour, and clay. Graphite and 
mica have a flat crystal structure which causes them 
to act as lubricants, and thus are especially effective 
in preventing sheets or slabs of hot solid mixtures 
from sticking together when stacked. 

Dutch oil. See ethylene dichloride. 

Dutch process. Process for making white lead. See 
lead carbonate, basic. 

“Dutrex.”*’^ Trademark for a series of aromatic hy- 
drocarbon concentrates derived from petroleum. 

Properties: Colors ranging from light amber to black; 
viscosities from 3 cp to 10,000 cp at 2I0°F; sp. gr. 
approx. 1.0; odor slight to none; very' low volatilities. 

Hazard: Probably flammable. 

Uses: Rubber processing and extending oils; plasti- 
cizer extenders for polyvinyl chloride; resin solvents; 
tackifier for nitrile-butadiene rubber. 

DVB. Abbreviation for divinylbenzene. 

Dy Symbol for dysprosium. 

“Dyal.”'*' Trademark for a series of resins and resin 
solutions of the alkyd type. 

“Dyasist.””® Trademark for a series of dyeing assis- 
tants. 

“Dybar.”’® Trademark for pellets containing 25% 
fenuron (q.v.). 

dyclonine hydrochloride (4’-butoxy-3-pipcridinopropio- 
phenone hydrochloride) CigHirNO: ■ HCl. 

Properties: Crystals; m.p, 1 75-1 76° C; soluble in 
water, alcohol, acetone. Phenol coefficient 3.6. 

Grade: N.D. 

Use; Medicine. 

“Dycril.”’® Trademark for a photosensitive plastic 
bonded to steel, aluminum or “Cronar” base sup- 
ports. Used in printing plates. Exposure to an ultra- 
violet light source renders exposed areas insoluble 
to a subsequent mild alkaline washout solution so 
that a relief image of the exposed pattern remains. 
Depth of image is dependent on the thickness of the 
photosensitive plastic layer. There are eight types 
available. 

dye, certified. Sec food color, FD & C colors. 

dye, fiber-reactive. A synthetic dye containing reac- 
tive groups capable of forming covalent linkages 
with certain portions of the molecules of natural or 
synthetic fibers, i.c., covalently bound azo dye on 
cellulose. This problem was not solved till 1953. 
when chlorotriazinyl dyes were introduced. Since 
then, hundreds of fiber-reactive dyes for cellulose 
have been patented. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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dyeing assistant. Any material added to a dye bath to 
promote or control dyeing. The action of assistants 

™ost cases 

they aid in level deposition of the dye, either bv 
delaying its absorption, increasing its solubility or 
Msistmg the dye solution to penetrate the material 
kyla^yl suifonair d^cahydrate; pine oils; al- 

of organic solvents instead of 
vater in dyeing synthetic fibers and fabrics The sol- 
vents used are the chlorinated hydrocarbons- 1 1 J- 

etSene°ThPv®’ ‘'■“='’!°‘'oethylene. and perchloro- 
ethylene. They are applied most successfully to nvlon 

"" '’™'“ ‘ 

intermediate Specificallv 
An” rSc noScT 

are toxic and flammable ' 


dye disperse. A dye that may be in any of three clearlv 

S'Ts^anthT nd™4lamine; (bfS 

and ( 3 ) anthraquinone, and almost all contain am^n 
fnnic^fr-'-H''^^ groups but no solubilizing sul- 
fntroduced water-insoluble^dyes 

••zZyj ™drca"r s f r 

Dykon. Trademark for sodum diacetate (q v ) 

"“SplSepr”;!'” P”'!""-)"'"' ™<le C» .h. 

”wS S!,UI.S“W' "'P'’ “1“““ l>Mlb, 

na,...rpSZk'S'-sV‘£^^^ 


"'.'itaTo";' ph.,°2““ frop. a„ 

cochineal, logwood^ and indiL^^i. oindder, 

tween naturj dyes and natnrni^^-® distinction be- 

arbitrary.(Seecorran?pS“^?J,P‘8"’^"'^ often 

"'venrSy'SIcSg abso‘^'!‘-‘‘"® '’^‘hs to pre- 

exhaustion of the Lth Exam"i°^ the dyes, the rapid 
fate; sulfonated oill sodium lauryl sul- 

^tar-^and^ptr^eum®Ced''hl?e^ ^''O"’ eoal 

by a variety of methods m fot^diates and applied 

nent colors 1o texTil^fibe’rs ieaZr''‘n.'’‘'‘f-'’‘’ 

aluminum, and other inrii.p’. -,00^ plastics, rubber, 
first synthesized by Perkin r^fv "'ere 

and were later developed bv Z^ England ( 1856 ) 
many. Some, termed “fimiZ^’ *" Ger- 

I'ght, heat, and acfds or®hl ’ “"stable to sun- 
are not. Direct (orsubstanZpf^°‘^"®’ '^®'‘®d “fast,” 
tiyely without 4ssis ant “®^d effec- 

either chemical reduction (vat 'ZeT* require 
stance (mordant), usuallZ metZ 1*°'^ ^ ‘^""d sub- 
to bind the dye to the fiber a ? ‘"""m acid, 

ment (1953) is the Z "q‘eworthy develop- 
wherein the dye reacts S‘-°"P (fi-V-X 

Dyes may be either acidic ®"’?oally with cellulose, 
tiveness on a Zen fiber He ‘heir effec: 

Some types are solublZn water- rh°" ‘'“‘^‘°r- 
can be made so by specific chl^’- "o‘- but 

central nmhu • ^ treatment 

fibber, and this invoNeT bothZf Z'‘^- ^O'" " 

‘he physical state of the dZ^^ c "‘“"''o and 
basic, and whether cr.11 "'hether acidic or 

Neither colloidal pZZZn'V 'onZ 

accepted by a fibeV the h dissociated ions are 
dispersion "to 7 eWefive '""'eeular 

found m the following* enirifs '^^'^ ‘^^‘“ds will be 
qumone dye, acid dyl 7o 77 7 ^ye, anthra- 
fiber-reactive dye eosi’n 7. ’j? 'zarin, aniline. 


reZlar mediZ^"’^ h^ polystyrene; available in 

g , medium, and high-impact grades. 

i^ut7iene*lat?cp j.^r^domark for acrylic, styrene- 
utadiene latices. Used in exterior and interior paints. 

^be*Zs and^nen7'’'Ti, expandable polystyrene 

heat to a fo7 expand on application of 

Used as tZ? 1"^ completely closed cell structure. 

_ no,a,iop 

%S”liar^ 7 „tXol. ’ '““'-•'"P'"'”" 

“Dylox.”^*' Trademark for trichlorfon (q.v.). 

^ree*from foi' u photosensitive paper, 

dvestb^ ^re f.°"‘P"""ds, and coated with o^nic 
Simio .f, ®‘=‘'''“‘cd.by UV radiation. Gives iood 
rZhv 7 L, high resolution. Used in lithog- 

svstems Pp ‘".Pc^ofiug. and information-handling 
out processing'** instantaneous direct recording with- 

Ztdridp nr 7"demark for resins of the maleic an- 
Hydride or fumaric acid alkyd type. 

^^wZthprm**'r’ ■ Trademark for a light-colored, 
eninp nr»’ dimerized resin acids; soft- 

N 7 va 7 nw number 135 ; USDA color 

N. Available in solid and flake forms. 

^ 7 *vIp 7 'h- 1- Trademark for sodium bacitracin 
methylene disalicylate (q.v.). 

Dymid. Trademark for diphenamid (q.v.). 

Z '"dustrial explosive detonated by blast- 
pivrpr£ * PJ^^^cipal explosive ingredient is nitro- 
fmmn - ^*‘‘"!8ht dynamite) or especially sensitized 
DPrcpn"-'^'" nitrate (ammonia gelatin dynamite) dis- 
Zffror'" ""‘■honaceous materials. Diethyleneglycol 
frpprtr, "'hinh is also explosive, is often added as a 
niiir. ® point depressant. A dope such as wood 
essZfel "n‘ucid, as calcium carbonate, are also 

moderate sensitivity to shock or heat, dy- 
" rather serious explosion hazard; also 

nn.p PJ. pxplode as a result of contact with 

powerful oxidizing agents. 

NZacce^tabZ'**"* (Rail) Consult regulations. (Air) 

See also explosive. 

dynamite is decreasing; it may be en- 
replaced by safer and more efficient explosives 
within a few years. 
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“Dyne.”' Trademark for “Tamed Iodine” complex 
used as a non-foam pipeline detergent-germicide for 
dairy industry. 

“Dynel.”^''’ Trademark for copolymer of vinyl chlo- 
ride and acrylonitrile used as a textile fiber. A 
modacrylic fiber. Manufacture discontinued in 1975. 

“nyphene.”’"" Trademark for pure phenolic resins 
characterized by extreme hardness, excellent chemi- 
cal resistance and fast-drying properties. 

“Dyphenite.”''" Trademark for rosin-modified phenolic 
resins. 

“Dyphos.”^'’'* Trademark for lead phosphite, dibasic. 
Used as a stabilizer for vinyls and other chlorinated 
resins. 

dyphylline [7-(2,3-dihydroxypropyl)theophylline; hy- 
phylline] C10H14N4O4. 

Properties: Crystals; bitter taste; m.p. 158°C; soluble 
in water, alcohol, and chloroform. 

Use: Medicine. 

dypnone (p’tienyl afp'ha-metViy'lslyry'l "ketone; 
phenyl-2-butene-l-one) C6H5COCHC(CH3)C6H5. 
Properties: Stable, light-colored liquid with a mild 
fruity odor. B.p. (50 mm) 246°C; sp. gr. 1.093 
(20/20°C); f.p., sets to a glass below -30°C; almost 
insoluble in water; flash point 350° F. Combustible. 
Low toxicity. 

Uses: Softening agent, platicizer, and perfume base. 
High absorption of ultraviolet light, low water solu- 
bility, low evaporation rate, and good solvent action 
make it useful in light-stable coatings. 

“Dyrene.”'** Trademark for 2,4-dichloro-6-ortho-chlo- 
roaniline-s-triazine (q.v.) 

dysprosia. See dysprosium oxide. 

dysprosium Dy Rare earth or lanthanide element hav- 
ing atomic number 66; atomic weight 162.5; valence 
3. Six stable isotopes. 

Properties: Non-corrosive metal; does not react with 
moist air to form hydroxide; m.p. 1407°C; b.p. 
2330°C; sp. gr. 8.54. Reacts slowly with water and 
halogen gases; soluble in dilute acids. High cross- 
section for thermal neutrons. Low toxicity. 
Derivation: Reduction of the fluoride with calcium. 
Forms: High-purity lumps; ingots; sponge; powder. 
Uses: Measurement of neutron flux; reactor fuels; 
fluorescence activator in phosphors. 

See also rare earth metal. 


dysprosium nitrate Dy(N03)3 ' 5H:0. 

Properties: Yellow crystals; m.p. 88.6°C (in its water 
of crystallization). Soluble in water. 

Derivation: Treatment of oxides, carbonates or hy- 
droxide with nitric acid. 

Grades: Up to 99.9% pure. 

Containers: Glass bottles; fiber drums. 

Hazard: Strong oxidizing agent; may ignite organic 
materials. 

Shipping regulations: (Rail) Nitrates, n.o.s.. Yellow 
label. (Air) Oxidizer label. 

dysprosium oxide (dysprosia) Dyi03. 

Properties: White powder; much more magnetic than 
ferric oxide; slightly hygroscopic, absorbing mois- 
ture and carbon dioxide form the air. Sp. gr. 7.81 
(27/4°C); m.p. 2340 ± 10°C. Soluble in acids and al- 
cohol. 

Derivation: Ignition of hydroxides and oxyacids (car- 
bonates, oxalates, sulfates, etc.). 

Containers: Glass bottles; fiber drums. 

Uses: With nickel, in cermets used as nuclear reactor 
cmrtTo'i Tois 'I’nax do not requ'ire xvater-cooVing. 

dysprosium salts. Salts available commercially are the 
chloride, DyCL • xHjO; fluoride, DyF3 ■ 2H2O; arse- 
nide, antimonide and phosphide. The last three are 
used as high-purity binary semiconductors. 

dysprosium sulfate Dy2(S04)3 • 8H2O. 

Properties: Brilliant yellow crystals; stable at 110°C 
and completely dehydrated at 360°C. Soluble in 
water. 

Derivation: Dissolving the hydroxide, carbonate or 
oxide in dilute sulfuric acid. 

Use: Atomic weight determination. 

“Dyterge.”^°® Trademark for a one-bath scouring and 
dyeing assistant for wool and wool blends. 

“Dythal.”’'*^ Trademark for lead phthalate, dibasic 
(q.v.). Used as a stabilizer for vinyl resins. 

“Dytol.”"’ Trademark for aliphatic primary alcohols 
derived from natural fats and oils. (Cio to Cis). 

Uses: Additives for cosmetic creams, polymerization 
regulators for elastomers and plastics, detergents 
and viscosity index improvers for lubricating oils, 
finishing and softening agents for textiles, prepara- 
tion of quaternary ammonium compounds, surfac- 
tants, water evaporation control and anti-foam. 


Superior numbers refer to Mnnufaclurers of Trade Mark Products. For page number see Contents. 



EADC. Abbreviation for ethylaluminum dichloride, 

EAK. Abbreviation for ethyl amyl ketone, q.v. 

earth. (I) Any siliceous or clav-like 
mixture, e e fullers pant, ^ compound or 

(2) A natural if- earth (q.v) 

pigmenre r r?d fnd .*°'"«™es used Is a 

u4er. (Sl AseriesofcrP^r"."^ 

are difficult to separatf fr^m^th 

combined forms- snecifipaiiff oxides or other 

earths. See airspec^rc X "" 

.eiquiclo- 

iSlT'-"! 

lift™!'?'}' 

adhtsivls'nsed Sf p2kalta.“ q'"“ 

paper, board, film, foU an^d |la!sin?*''^ 

__ With acetate anJ'n'^yS 

P“^^^-S™nylenIdiamSe®‘' ^"“°^°"ants 

number. indicated by appropriate 

Hazard: May be toxic. See ethylene dibromide 
ebonite. See rubber, hard. 

Ebonol T j 

for m;tals. \i7tTiakIZ'' Slackening agents 

^Hing "•rlh’f Xwoped'C"?''? “1''’ ”1 
“ frr “13 

!osi".'n3 "I >P“ 

!coIiH” r-i^i fj ms ^ 


Trademark for chlorisondamine 


“Ecolid” Chloride. 
chloride (q.v.). 

. ..id. 

&,r ” >’”•'■ ■‘“'■•i™ »7h3rifp“- 

economic poison. See pesticide. 

«onomics, chemical. See chemical economics. 
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“Econo-Sour.” Trademarlr , j 
Use: Laundry sour. 

”P*"“ 

EDB. Abbreviation for ethylene dibromide (q.v.). 

liqmTsulfu^'dloxtde* fLT'th process using 

ar'omatics CS^^u^^Str S 

*^Se1)ne°uclne^^'’'"® ^ "’^’^eular weight of 3 10,000; 

‘"“Slty^oil ^btaiWd"’?"'^ refers to any 

that 1 ° used nr12°T 'I"*’’ °f plat's 

salad dressing ^ foodstuffs (margarine, 

olive, safflower p^ttn ^"'"1’ '^'”°ng these are 

and corn oils somp*'nf Peanut, soybean 

solid form of which may be hydrogenated to 

ing from 7ii(V °f unsaturation, rang- 

usuallv rnncirip’ jf^°tSb technically edible, is not 
medicLf o I. ‘1"* classification, nor are 

liver, mineral oik e7c0 

^(q'.*v.)’. Trademark for methyl ethyl cellulose 

add (q ^^'’'^eviation for ethylenediamine^tetraacetic 

*?Mitriie ^^^'’^'^eviation for ethylenediaminetetraace- 

tic^cid^^pt,^*^*!f^''*^^’°" ethylenediaminetetraace- 
tic acid tetrasodium salt. See tetrasodium EDTA. 

etate. See ethylenediaminetetraacetic acid (note). 

^ation^" c'^aporation-condensation unit. See evapo- 

hv^ratp”fifhp^°** combined water molecules by a 
comDositi'nn" ^'^Pcscd to air, resulting in partial de- 
ine on ttip ” *1'^!'^?'^ presence of a powdery coat- 
ine sortn m**^p^*A ■ commonly occurs with wash- 
its watpr ■ IOH 2 O) which loses almost all 

Its water constituent spontaneously. 

sirndar or liquid emerging from a pipe or 

chemical o C, usually refers to waste products from 
mixtures ’udustnal plants as stack gases or liquid 

egg yolk 

semi-solid mass; sp. gr. 0.95; m.p. 

C, high cholesterol content. 
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Grades: Technical; edible. 

Uses; Baking; dairy products; mayonnaise; pharma- 
ceuticals; soap; perfumery. See also albumin, egg. 

EHEC. Abbreviation for ethyl hydroxyethyl cellulose 
(q.v.). 

Ehrlich, Paul (1854-1915). A native of Silesia, Ehrlich 
is considered the founder of the science of chemo- 
therapy, or the treatment of diseases by chemical 
agents. He did fundamental work on immunity 
which gave him the Nobel prize in medicine in 1908, 
and also developed the famous neoarsphenamine 
(salvarsan or 606) treatment for syphilis (1910) 
which was not improved upon until the discovery of 
penicillin. 

eicosane C 2 oH 42 - Most technical eicosane is a mixture 
of predominantly straight-chain hydrocarbons aver- 
aging 20 carbon atoms to the molecule. 

Properties (pure n-eicosane); White crystalline solid; 
f.p. 36.7°C; b.p. 205°C (15 mm); refractive index 
1.4348 (n 20/D); sp. gr. 0.778 (at melting point). In- 
soluble in water; soluble in ether. Can be readily 
cYhofinated. Com'oustMe. 

Grades; Pure normal (99 + %); technical. 

Uses; Cosmetics; lubricants; plasticizers. 

eicosanoic acid. See arachidic acid. 

1-eicosanoI. See arachidyl alcohol. 
5,8,11,14-eicosatetraenoic acid. See arachidonic acid. 

einsteinium Es A synthetic radioactive element with 
atomic number 99 first discoverd in the debris from 
the 1952 hydrogen bomb explosion. Eisteinium has 
since been prepared in a cyclotron by bombarding 
uranium with accelerated nitrogen ions, in a nuclear 
reactor by irradiating plutonium or californium with 
neutrons, and by other nuclear reactions. The ele- 
ment is named for Albert Einstein. It has chemical 
properties similar to those of the rare earth holmium. 
Isotopes are known with mass numbers ranging from 
246-253. 

See also actinide element. 

ckahafnium. One of the recently discovered transura- 
nic elements with atomic number 104. It has two 
alpha-emitting isotopes (257 and 259) and possibly a 
third (258). The former, made by bombardment of 
californium-249 with carbon-12 nuclei, has a half- 
life of 5 seconds and decays into nobelium-253. The 
259 isotope, made by merging a carbon-13 nucleus 
with caIifomium-249, has a half-life of 3 seconds 
and decays to nobelium-255. 

“EkonoI.””“ Trademark for an engineering plastic 
composed of poly-p-oxybenzoate. Resistant to tem- 
peratures above 600° C; self-lubricating surface. Pos- 
sible uses are in pumps handling corrosive liquids, 
protective coating for titanium skins on supersonic 
transports, disk brakes, etc. 

“ELA.”’* Brand name for elastomer lubricating agent, 
a mixture of phosphate esters. Light amber liquid. 
Used for unvulcanizcd rubbers. 

elaboration. A term used in biochemistry' to describe 
chemieal transformations within an organism result- 
ing in formation of specific types of substances; for 
example, plants elaborate proteins and fats, and 
poisonous snakes elaborate their venom. It also re- 
fers to formation of metabolic end products such as 
purines and uric acid. 


elaidic acid (trans-9-octadecenoic acid) 
CH3[CH2]7CH:CH[CH:],C00H. The trans form of 
an unsaturated fatty acid of which the cis-form is 
oleic acid (q.v.). 

Properties: White solid; sp. gr. 0.8505 (79/4°C); m.p. 
43.7°C; b.p. 288°C (100 mm); 234°C (15 mm); re- 
fractive index 1.4358 (79° C). Insoluble in water; sol- 
uble in alcohol, ether, benzene and chloroform. 
Combustible. 

Derivation; Synthesized from oleic acid by elaidini- 
zation (q.v.).. 

Grade: Purified, 99-t-%. 

Uses: Medical research; reference standard in chro- 
matography. 

elaidinization. Originally, the reaction by which oleic 
acid is converted into elaidic acid but now used in a 
more general sense to indicate the conversion of 
any unsaturated fatty acid or related compound from 
the geometric cis to the corresponding trans form. 
Nitrous acid and selenium compounds arc com- 
monly used as catalysts for this reaction. The result- 
ing trans acids are more stable to oxidation. 

“Elastcx.”'^* Trademark for a series of plasticizers, 
elastic modulus. See modulus of elasticity. 

elasticity Recovery, partial or complete, of original 
shape after deforming forces are removed. One mea- 
sure of deformation or strain is the Poisson ratio 
(the ratio of the decrease in thickness or diameter to 
the elongation that occurs when a deforming force 
is applied). In elastic bodies the deformation or 
strain always results in a stress, or tendency to re- 
sume the original shape. Stress is expressed as force 
per unit area. Young’s modulus is the ratio of stress 
to strain in elongation or retraction. Fundamental 
particles of matter are perfectly clastic, i.e., atomic 
collisions result in no deformation or energy' loss. 
Glass is 100% elastic, but has extremely low elonga- 
tion; vulcanized rubber is over 90% elastic after ex- 
tension to break, with exceedingly high elongation. 
See also modulus of elasticity; elastomer. 

elastin. A scleroprotein which occurs in elastic tissue. 
Properties; Yellow fibrous mass; insoluble in water, 
in dilute acids, alkalies and salt solutions, and in al- 
cohol. Is partially digested by pepsin solution and 
wholly by trypsin. 

elastomer. A general term introduced about 1940 to 
embrace all high polymers having the property of 
extensibility and elastic recovery, i.e., the ability to 
be stretched to at least twice their original length 
and to retract very rapidly to approximately their 
original length when released. Before the advent of 
synthetic rubber-like polymers, vulcanized natural 
rubber was the only material that displayed this 
property. See also rubber; rubber, synthetic; rub- 
ber, natural; elasticity. 

“Elastopar.”” Trademark for N-methyl-N,4-dinitro- 
soaniline (33 1/3%) plus diluent (66 2/3%). Used for 
chemically modifying butyl rubber. 

“Elastothanc.”’ Trademark for urethane rubber. 

Uses: Conveyor rollers and belting; hose liners and 
covers; seals, packings and gaskets: other molded and 
extruded goods. 

“Elbelan.”*’’ Trademark for a scries of neutral-dyeing 
prc-mctallizcd dyestuffs of outstanding fastness 
properties. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Elcide. Trademark for thimerosal (q.v.). 
electric steel. Steel made in an electric furnace 

of ona eouCS ' by , ha pass.,, 

second). lectncity (one ampere for one 
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forms positive and negative ions which are carried 
by the current to the oppositely charged electrodes, 
where they are collected (if wanted) or released (if 
unwanted). A simple electrolysis is the separation of 
water into oxygen and hydrogen; this is one method 
of producing hydrogen. Somewhat more complicated 
is electrolysis of brine to chlorine and sodium hy- 
droxide; this is carried out in electrolytic cells of 
the diaphragm or mercury type, with water taking 
part in the reaction. In electroplating, metal salts 
dissociate into their constituent ions, the positively 
charged metal ions coating the cathode. There are a 
number of variations of this process (electrode- 
position, electrocoating, electroforming). See also 
electrolytic cell. 

electrolyte. A substance that will provide ionic con- 
ductivity when dissolved in water or when in contact 
with it; such compounds may be either solid or liquid. 
Familiar types are sulfuric acid and sodum chloride, 
which ionize in solution. A recently developed solid 
electrolyte, used originally in fuel cells, is a polymer 
of perfluorinated sulfonic acid used as the core of a 
water electrolysis cell for production of hydrogen 
and oxygen. When saturated with water it has high 
conductivity. The most common application of elec- 
trolytes is in electroplating of metals, in which dis- 
solved (ionized) metal salts are the electrolytes. See 
also electrolysis; electroplating. 

electrolytic cell. An electrochemical device in which 
electrolysis occurs when an electric current is passed 
through it. lonizable compounds dissociate in the 
aqueous solution with which the electrodes are in 
contact. Such cells are of two types: (1) the diaphragm 
cell, which has two compartments separted by a por- 
ous membrane, and (2) the mercury cell, in which 
mercury is the cathode. The anodes of both types 
have long been made of graphite; because this de- 
composes rapidly as electrolysis progresses, they 
are being replaced with dimensionally stable types 
consisting of titanium coated with oxides of ruthen- 
ium and other rare metals, which are also much 
more efficient. In electrolysis of sodium chloride, 
the current causes chloride ion to migrate to the 
anode, where it is collected as chlorine gas; sodium 
hydroxide and hydrogen are also formed by decom- 
position of the water, the hydrogen being discharged. 
This principle is applied in the electroplating of 
metals, electrodeposition of colloids, and similar 
processes. See also diaphragm cell; mercury cell; 
electroplating. 

electromagnetic separation. Separation of isotopes, 
especially those of uranium, by first accelerating 
them by means of an electrostatic field and then 
passing them through a magnetic field. The effect of 
this is to cause all the particles to take a curved path; 
the heavier ones, having higher kinetic energy, de- 
scribe a wider arc than the lighter ones. Thus two 
isotopes of closely similar masses can be separated 
and collected. See also mass spectrometrj'. 

electromagnetic spectrum. See radiation. 

electromotive series. Sec activity scries. 

electron. Discovered by J. J. Tliomson in 1896, the 
electron is a fundamental particle of matter that can 
e.xist cither as a constituent of an atom or in the 
free state. It has a negative electric charge (4.8 X 
10' c.s.u.) and a mass 1; 1837th that of a proton 


(q.v.), equivalent to 9.1 X 10'‘“ gram. The number of 
electrons in an atom of any element is the same as 
the number of protons in the nucleus, i.e., the atomic 
number. Thus the range is from 1 electron in hy- 
drogen to 103 in lawrencium. As the negative charge 
of the electrons equals the positive charge of the 
protons, all atoms are electrically neutral. Electrons 
are arranged in from 1 to 7 shells around the nucleus; 
the maximum number of electrons in each shell is 
strictly limited by the laws of physics. The tendency 
of electrons to form complete outer shells accounts 
for the valence of an element, and they play an essen- 
tial part in chemical bonding (q.v.). The outer shells 
are not always filled: sodium has 2 electrons in the 
first shell, 8 in the second, and only one in the third. 
A single electron in the outer shell may be attracted 
into an incomplete shell of another element, leaving 
the original atom with a net positive charge. The 
latter then is called an ion (q.v.). Valence electrons 
are those which can be captured by or shared with 
another atom. 

Electrons can be removed from the atoms of met- 
als and some other elements by heat, light, electric 
energy, or bombardment witb higb-energy particles 
(see radiation, ionizing). In such cases they are to- 
tally free from the atomic orbit, and their energy 
can be utilized by means of a conductor (electricity) 
or a vacuum tube or semiconductor. Current is gen- 
erated by detaching the electrons of a metallic con- 
ductor (silver, copper) by means of an electric or 
magnetic field; the electrons then flow along the con- 
ductor to a positively charged terminal. The entire 
science of electronics is made possible by the ten- 
dency of a heated metal cathode to emit a continuous 
stream of electrons in a vacuum tube. 

Free electrons, called beta particles are spontane- 
ously emitted by decaying radioactive nuclei; they 
have comparatively low energy, but can be acceler- 
ated to velocities approaching that of light. The basic 
nature of the electron has been the subject of much 
research of the highest order of mathematical rigor. 
In simplest terms, the electron has the properties of 
both a particle and a wave, i.e., a standing wave is as- 
sociated with an electron moving in its orbit. The en- 
ergy state of any electron is described by four quantum 
numbers (q.v.). 

See also shell; atom; orbital theorj-. 

electronegativity. All atoms (except those of helium) 
that have fewer than 8 electrons in their highest 
principal quantum level have low energy orbital 
vacancies capable of accommodating electrons from 
outside the atom. The existence of these vacancies is 
evidence that within these regions the nuclear charge 
can c.xcrt a significant attraction for such electrons, 
even though as a whole the atom is electrically neu- 
tral. This attraction is called “electronegativity." To 
the extent that the initially neutral atom may be able 
to acquire electrons from outside, it will acquire also 
their negative charge. The word “electronegativity" 
means "tendency to become negatively charged." 
The concept of electronegativity is an extremely use- 
ful one in chemistrv’, because all chemical bonding 
originates with attractions of nuclei for electrons. 

cicctron-volt (cV). An extremely small unit used in 
measuring the energy of electrons and other nuclear 
constituents. It is the energy developed by an elec- 
tron in falling through a potential difference of I 
volt, equivalent to 1.6 X 10 joule. The rupture of 
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JieW atoufs'ev'’”" 

electrophile. See nucleophile; Lewis acid. 

*' D'3e?fn'!.' of suspended or colloidal 

particles in a liquid such as rubber latex due to the 

tr?des°(hr‘""‘'"!-‘’‘'^^^^"“ immersed elec- 

trodes. The migration is toward electrodes of charop 
opposite to that of the particles. Mosrsolids S 
neganvely charged, migrate to thelode he eS® 

tion can be used to control the *o*“' 

protein moves unon eiee* m which a 

trodeposition ® o'^etrophoresis. See also elec- 

"“gTS, flXSlV • fi" '“v- -- 

Elc.) on an object bv me •’ copper, silver, 

through an aqueous^Llmion ®of a ^'^1?“'“' 
ions of the elemcm h ■ oo of a salt containing 

C"“ The mJSr^ei '>‘™Pi= 

but often a plastic) consth ol ^ (usually a metal, 

anode is often composeTof l^hP cathode. The 

ited; ideally, it dissolves as the^nr,!"®'^ 
thin layer deposited is sometin^ec Pfo^eeds. The 
or more metals, in whic^cTse i^fc ‘=°"?P°t’ed of two 
ton, or plating bath contain h' T he solu- 
the metals being denositeW ri^ of all 

are used for this®proce« cells (q.v.) 

may or may^not^L of the conductor, but 

‘ten as the'^materkl Linp rn-> '^“"‘Pe*''- 

rnay not dissolve durinp POsited, and may or 
electroplating is usually®protec'i?n^**'/!l^ purpose of 
from corrosion. Silver ^s^electronhii^H^^® "’etal 
economy reasons; plas fcs mav 
decorative effects ^ electroplated for 

ShZV!” »«« .oTfZiS-J! bj 


^ ii2pa-s=s 

ylem a mixfnrn If Primordial complex called 
radiation. The smahesT unit"of^"^ electromagnetic 

drS deut?riL"“"’5"^'-^'' 3, calkd hj- 

are the’isotoneTr!? fcspectively. These 

topic forms elements haveiso- 

more exrea ne^ o P^“ence of one or 

numbeTa%) T ^ atomic 

the Periodic' position in 
of protons nrlfenf (‘l/Y') and represents the number 
of electrons^ '* ‘he same as the number 

live Abmjf'gni^'^^f unstable and radioac- 

elements wiih made up of 

Irons No siahil^" protons and neu- 

have an ndH nn ^ ®"icnts heavier than nitrogen 
Elements of eve^afn Protons and neutrons, 

eral isotomc number normally have sev- 

never have ninrp^fK atomic number 

ments bevonH stable isotopes. All de- 
tent in IQ4n (transuranic) were nonexis- 

bardment ofoT^e? "“ificially created by bom- 
heavv nartiViPc^^-ru ^^ffcnts with neutrons or other 
pfonJered resm L^'^^ence Berkeley Laboratory 

discoverv nf elements; it announced 

oiscovery of Element 106 in J974. 

dance” ®”c>dic Table; isotope; radioactivity; abun- 


making ,re obiecrto”he ‘'"t ‘“^hieve 

electrolytic circuit, the cathn^^'^ an 

bon. The electrolytes used arp being car- 

fluonc, nitric, or sulfurfp^ a Phosphoric, hydro- 
polishing acids). (sometimes called 


electrostatic coating a 

which electrostatically ‘eehnique i., 

^■■ayed onto a substrate^ memi PJ®7^"‘ Particles are 
The electric charge attrln.T?u ’ f°llo'ved by baking 
and holds them fn Sace'^umir ‘^e me"fi 

Maintenance ^of t^he rhp^^^‘-“’®®‘™®nt is ap- 
factors affecting this ar» -jati^i^i® is thus essential; 


« uidnium dioxide muen 

in recovery of zinc enhtu^ nell. It is used 

nese, and has recen’tly been apS^to’c^pJe^X 


Element 104. See rutherfordium. 

Element 105. See hahnium. 

^“‘n obtained from a tree 
but not in soluble in coal-tar hydrocarbons, 

Uses- Placti?- solvents, alcohols, and ketones, 

ments fnri ffA 'anquers Jo metals; ce- 

inks- texiilp ^‘^^nsives, wax compositions; printing 
proofing; engrring^^”*^ coatings; perfumery; water- 

*ch[orLe (q.v.),"**^' ” ’^'''ademark for tricyclamol 

a self-curing synthetic- 

maintenance"c®oSS'' *3'pe used as a general 

^vlm'proo . Trademark for l,3-bis-(2-benzothiazol- 
ylmercaptomethy])urea (q.v.), a rubber accelerator. 

P'’°cess of washing, decantation and 
viHpri ? separates a suspension of a finely di- 
eenpf-ioH into parts according to their weight. It is 
usnil c 3' “^^f^l foe very fine particles below the 

dreccinn'^'^^^^ and is used for pigments, clay 
Pressing, and ore flotation. 

.Trademark for a non-molding polyvinyl 
resin available as an emulsion or solution. 

^alcohol (q Jjademark for various grades of polyvinyl 



339 


EMULSIN 


“EMA.” Resins.^* Trademark for ethylene-maleic 
anhydride copolymers Water-soluble resins which 
serve as dispersing agents in cold-water detergents, 
thickeners, binders, stabilizers and emulsifiers. 

embrittlement. Hardening of a metal (especially steel) 
or of an ABS resin, resulting in loss of strength and 
impairment of other physical properties. In metals 
the primary cause is exposure to hydrogen, though 
other factors such as corrosion also are involved. In 
copolymer plastics such as ABS resins embrittle- 
ment is due to formation of a vitreous matrix as 
well as to oxidation of the butadiene particles in the 
matrix. 

“Emcol.”'°'‘ Trademark for a series of emulsifiers, 
germicides and detergents. 

“Emeen.”^*'^ Trademark for fatty imidazolines. 

emerald green. A pigment consisting of copper aceto- 
arsenite. 

Hazard: Highly toxic by ingestion. 

emeralds, synthetic. Artificial crystal produced by a 
kfgh prcssare-hsgh (emperstarc prcrces's' /hjirr 
lium aluminum silicate containing a small amount of 
chromium. 

Uses: Lasers; masers; semiconductors. 

“Emerest.’^'*^ Trademark for a series of fatty esters. 
Used as wetting agents, detergents, softeners, anti- 
stats, defoamers, lubricants, stabilizers, emulsifiers, 
corrosion inhibitors and other applications not re- 
quiring food-grade products. 

“Emerez.”^''^ Trademark for a series of dimer acid- 
based polyamide resins. Used for the manufacture of 
printing inks, hot melt adhesives, and thixotropic 
paints. 

“Emcrox.”“^ Trademark for azelaic acid. Supplied in 
two grades. 

“Emersol.”^^'’ Trademark for a series of fatty acids 
including linoleic, oleic, palmitic, and stearic acid of 
improved stabilty and color. 

emery. See corundum; abrasive. 

“Emete-con.”^” Trademark for an antiemetic agent 
(q.v.). 

emetine C29H40O4N2. An alkaloid from ipecac. 
Properties: White powder; m.p. 74° C; veiy' bitter 
taste; darkens on exposure to light. Soluble in alco- 
hol and ether; slightly soluble in water. 

Derivation: By extraction from root of Cephalis ipe- 
cacuanha (ipecac), or synthetically. 

Hazard: Toxic by ingestion. 

Use: Medicine (usually as hydrochloride). 

“Ernfac.”*'’’ Trademark for pelargonic acid (q.v.). 

“EMI-24.’’''’- Trademark for 2-ethyl-4-methyl imid- 
azole. 

“Emid.”’'” Trademark for a series of fatty amides. 

"Emisaloy.”'” Trademark for an alloy composed of 
nickel, 80(7, and cobalt, 20(7. 

Properties: M.p. 1S00°C; sp. gr. 8.84; resistivity at 
20°C 11.0 microohm cm; tensile strength at 20°C. 
85,000 Ib/sq. in. 

Use; Electron tubes. 

emission spectroscopy. Study of the composition of 
substances and identification of elements by observa- 


tion of the wavelengths of radiation they emit as they 
return to a normal state after e.\citation by an ex- 
ternal energy source. When atoms or molecules are 
excited by energy input from an arc, spark, or flame, 
they respond in a characteristic manner; their iden- 
tity and composition are signaled by the wavelengths 
of incident light they emit. The spectra of elements 
are in the form of lines of distinctive color, such as 
the yellow sodium D line of sodium; those of mole- 
cules are groups of lines called bands. The number 
of lines present in an emission spectrum depends on 
the number and position of the outermost electrons 
and the degree of excitation of the atoms. The first 
application of emission spectra was identification 
of sodium in the solar spectrum (1814). See also 
spectroscopy. 

emodin (frangula emodin; frangulic acid) 

Ci 4H402(0H)3CH3. 1.3,8-Trihydro.xy-6-methylan- 
thraquinone. Occurs either free or combined with a 
sugar in a glucoside, in rhubarb, cascara sagrada, 
and other plants. A synthetic product is also avail- 
able. Orange crj'stals; m.p. 256°C; soluble in alcohol; 
insolubk in waier. Used in medicine. 

“Emolein.”’'’ Trademark for synthetic lubricant es- 
ters. Used for the compounding of synthetic jet en- 
gine lubricants to meet both militaiy and civilian 
specifications. They include diisooctyl azelate; di-2- 
ethylhexyl azelate; dipropylene glycol dipelargonate; 
isodecyl pelargonate. 

empirical formula. See formula, chemical. 

“Empol.”’’’ Trademark for dimer acids; 36-carbon 
aliphatic dibasic acids; used as modifiers of synthetic 
polymers, soaps, corrosion inhibitors, etc. Six grades 
available. 

“Emralon.”''^ Trademark for a series of resin-bonded 
tetrafiuoroethylene solid film lubricants. Colloidal 
TFE resin is dispersed in phenolic resin, acrj’lic 
resin latex, epoxy resin, or thermoplastic resin solu- 
tons. Flash point varies from 40 to 58° F. 

Hazard: Flammable, dangerous fire hazard. 

“Emsal.’’’'” Trademark for sulfated fatty alcohols. 

“Emsorb.’’'” Trademark for sorbitan and etho.xylated 
sorbitan esters. 

“Emtal.”’’’ Trademark for a line of fractionated tail- 
oil fatty acids and distilled tall oils. 

EMTS. Abbreviation for ethylmercurj'-para-toluene- 
sulfonanilide. 

“Emulphogcne BC.’’’"' Trademark for a series of tri- 
decyloxopoly(ethyleneoxy)ethanols. 

"Emulphor.’’™’ Trademark for a series of nonionic 
emulsifying agents and dispersants. Some are poly- 
ozyethylated vegetable oils, alcohols, and fatty acids. 

emulsifier. A surface-active agent. See emulsion. 

“Emulsifier STH.’’'"' Trademark for a corrosion in- 
hibitor, sodium salt of an N-(alkylsulfonyl)gIycinc; 
88(7 active (min). 

emulsifying oil. See soluble oil. 

emulsin (synaptase; amygdalase; beta-glucosidase). An 
enzyme catalyzing the production of glucose from 
bcta-glucosides. 

Properties: White powder; odorless and tasteless; ca- 
pable of hydrolyzing glucosidcs such as amygdalin 
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to glucose and the other component substances. Sol- 
uble in water; insoluble in ether and alcohol. 

Source; Sweet almonds. 

By extracting an emulsion of almonds 
with ether filtering the clear solution and precipi- 
tating the emulsion with alcohol ^ 

"'“'■e immiscible 

liquids held in suspension by small percentages of 

( ) Proteins or carbohydrate polymers, which act 
by coating the surfaces of the dispersed fat or oil 
particles, thus preventing them from coalescing 
these are sometimes called protective colloids fli 

to redfc^he “ are able 

to reduce the surface tension at the interface of the 

suspended particles because of the solubility proper 

ties of their molecules. Soaps behave in thirZn 

ner, they exert cleaning action by emulsifying the 

.e 3 .rd teSi„£,“Si 

phase an'd^a^dispers^Dhase '^'^'^^^ ^ ‘=°"t>nuous 

emulsion (milk/ water is ,L “'’■‘"'"'ater (o/w) 
butter fat (oil) the disDers/nhr"“"“°“® 

(w/o) emulsion (butteT) free fat '^ater-in-oil 
globules) is the continuous (from crushed fat 
globules plus water 'droDlets^arriif"^""*’'’®*^®" 

See also'’collo^rproTe£-"pha5: 

surface-active agent; wetting agS ^ ’ 

emulsion breaker. See demulsification 
emulsion paint. See paint, emulsion. 


enanthyi alcohol. See 1-heptanol. 

enantiomer (enantiomorph). One of a pair of optical 
isomers containing one or more asymmetric carbon 
atoms C whose molecular configurations have left 
and right-hand (chiral) forms. These forms are con- 

y dextro (p) and levo (l) becauL 

they compare to each other structurally as do the riehi 

SiSv'’ Thfs"'’^" ato4"a?e feed? 

vertically. This is apparent in the enantiomorphic 
.W* “Islyceraldehyde; the two struetures are minor 
tmages of each other and cannot be made to /oSe: 


CHO 
HO-Ct-H (l) 
CH 2OH 


CHO 

I 

H-Ci-OH (d) 
CH2OH 


enantiomers are possible, depending 
molecuirn/^'^ asymmetric carbon atoms in the 
i?Dresen t'£ asymmetric carbon 

onnVni °P“caI rotation. See also asymmetry; 

optical isomer; optical rotation. yumicuy, 


7»” 

form. Performed at normn? * emulsified 

"f '•«■ fi.h Oil, 

Uses; Leather processing. 

“Emulvin.”'*^® TrademarV f 

,„:trg“"dwetegS[c=^.rs"" 

f^ eowdTna°ro?comp?u"nfe^ f°™ulas 

P'ex Co[en]3(N03)3. Se'e Sdien^pn pv.°'““ com- 
enamel. tn a <• ’ 

dispersion of pigmenfs^l/a'^varn ^'b® intimate 
The vehicle may be an oil vehicle, 

synthetic resin. Those contain' e"*‘''ely 
converted to film,: h,? ‘=°."‘aming diymg oils are 

wholly of synthetic resfe°ma/hp"’ comprised 

heat or oxygen, or both See ’’^^fr'er 

Porcelain eiiamel (q.v ) ^ baking finish. (2) 

cnamine, A sroim rtf 

especially to unLturatfeTerfia/"'’ 

^co tertiary amines of the gen- 
eral formula R2N— C=r ^ 

Fnnp- Though of little use ^ “"T 3*hyl 

mes are valuable intermedia! r P^ducts, enam- 
syntheses. "'ermediates for many organic 

enanthaldehyde. See heptanal 
enanthicacid. See n-heptanoic acid. 


enantiomorph. See enantiomer. 

^the°deaninD alkaline compounds for 

Daintino ® of metal surfaces prior to electroplating, 
painting, or other processes. 

*"asseinblv°of The process in which a material, or an 
imbeddMi il '"’®P’/i’*erete units, is coated with, or 
of an eincfn”’ ^ ^Im, sheath, or foam, usually 

to fill A fr’^'^'frrming plastic may be used 

tronic between various electrical or elec- 

sunnnrtPd imbedded in and 

usS^ for foam. Plastics and other materials 

Donnds A^c® purpose are often called potting com- 
mp rrv^mi ^P/'^'^Bzed use of this technique is in grow- 
oMiSl® s?"u?onductors, in which a coating 
See akn Oxide is the encapsulating agent. 

t»ee also microencapsulation. 

'^’?^*’ydride.’‘^ Trademark for endo-cis-bicyclo- 

amma,® T crystals; m.p. 163°C; soluble in 

UsM hydrocarbons, acetone, ethyl alcohol, 
rale ?stomers, plasticizers, fire retardant chemi- 
cals, resins, and epoxy curing systems. 

^ Pfcfix used in chemical names to indicate an 
n a specifically (a) in a ring rather than 

rinn c ^ chain, or (b) attached as a bridge within a 
ring. See also exo-. 

^”smm'™°*^*'*******”‘ diacetyldihydroxydiphenyli- 

■ trademark for a rubber peptizing agent 
_ , ^^"™®„^chvated zinc salt of pentachlorothiophe- 
r,.^ U-<Ui5S)2Zn, and 80% inert filler. Grayish green 
powder; sp. gr. 2.39. 

endosulfan. Generic name for 6,7,8,9,10,10-hexachloro- 

h; ’ . ’”®^^^y^^®'*^»9‘methanO‘2,4,3-benzo- 

diox^hiepm 3-oxide C9H6CI6O3S. 

Tn n producl): Brown crystals; 

imp. 70-100 C (pure m.p. 106°C); mixture of two 
t;®°'"®cs, m.p. 108-I09°C and 206-208°C. 

yr' '‘;?'c by ingestion, inhalation, and skin ab- 
rption. Tolerance, 0.1 mg per cubic meter of air. 

Use may be restricted. 

Use; Insecticide for vegetable crops. 

endothal. Generic name for 7-oxalobicyclo-[2.2.l]- 

Ha/arTr «cid CsH,o03. 

0. loxic, strong irritant to eyes and skin. 
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Uses: Plant growth regulator. 

Note: Various derivatives of endothal are used as de- 
foliants, herbicides, etc.; the mono-N,N-dimethylal- 
kylamine salt in aqueous solution shows promise of 
increasing yields from sugarcane. 

endothermic. A process or change that takes place 
with absorption of heat and requires high tempera- 
ture for initiation and maintenance. An example is 
production of water gas by passing steam over hot 
coal: H 2 O + C + heat — »CO + Ht — heat. 

endothion. Generic name for S-[(5-methoxy-4-oxo- 
4H-pyran-2-yl)-methyl] 0,0-dimethyl phosphoro- 
thioate 

(CH30);P(0)SCH2 C:CHC(0)C(0CH3):CH0 . 

Properties: Crystals; m.p. 90-91°C. Very soluble in 
water; soluble in chloroform and ethanol. 

Hazard: Highly toxic by ingestion. Cholinesterase in- 
hibitor. Use may be restricted. 

Use: Insecticide. 

Shipping regulations: (Rail, Air) Organic phosphate, 
solid, n.o.s.. Poison label. Not acceptable on pas- 
senger planes. 

“Endox.”’"^ Trademark for alkaline rust-removal and 
descaling products supplied in powder form. These 
products are added to water and the solutions are 
used both electrolytically and non-electrolyticaliy for 
removal of rust, etc. from iron and steel. 

endoxan. See cyclophosphamide. 

end point. (1) In chemical analysis, the point during a 
titration at which a marked color change is observed, 
indicating that no more titrating solution is to be 
added. See indicator. 

(2) The highest temperature reached during an 
assay distillation of hydrocarbon liquids, indicating 
the overall volatility of the liquid (ASTM). 

endrin (Ci 2 HgOCl 6 ). Generic name for 1,2,3,4,10,10- 
hexachloro-6,7-epoxy- 1 ,4,4a. 5, 6,7,8, 8a-octahydro- 
l,4-endo-endo-5,8-dimethanonaphthalene. A stereo- 
isomer of dieldrin which is the endo-exo isomer. See 
also aldrin. 

Properties: White crystalline powder; m.p. approx. 
200°C (rearranges above this point); insoluble in 
water, methanol. Moderately soluble in other com- 
mon organic solvents. Compatible with nqn-acidic 
fertilizers, herbicides, fungicides and insecticides. 
Hazard: Highly toxic by inhalation and skin absorp- 
tion. Tolerance, 0.1 milligram per cubic meter in 
air. Use may be restricted. A suspected carcinogen. 
Use: Insecticide. 

Shipping regulations: (Rail) Organic phosphate, solid, 
n.o.s.. Poison label. (Air) Poison label. 

"Enduro.”*'' Trademark for a series of stainless and 
heat-resisting steels: low nickel group (200 Serie,s); 
chromium-niekcl group (300 Series); straight-chro- 
mium group (400 Series). 

cncrcology. A coined word defined as the balanced 
relationship between energy and ecology. A founda- 
tion devoted to practical applications of this rela- 
tionship has been established at Alma College. 
Michigan. 

cnerjy. The fundamental active entity in the universe, 
defined by physicists as either E — nir' (Einstein) 
or E = bi’ (Planck). More simplv. it is considered as 
the capacity for doing work. These equations show 
that energy cannot be completely divorced from 


mass, as the two are to some extent interconvertible. 
The law of conservation of energy, simply stated, is 
that the sum total of energy in the universe is con- 
stant; therefore, energy cannot be either created or 
destroyed, but only converted from one form to 
another. 

Radiant energy (light) comprises the electromag- 
netic spectrum; all wavelengths of light are com- 
posed of photons, or packets of energy, traveling at 
the speed of light. Tbeoretically, they have no mass 
except that associated with their speed. Protons, 
electrons, and neutrons are forms of highly condensed 
energy which possess determinable mass but move at 
lower speeds. 

Energy is directly related to chemical phenomena 
in the formation and decomposition of compounds, 
the many important reactions that occur in electro- 
chemistry, and in the release of energy in nuclear 
fission and fusion. Free energy is a thermodynamic 
function; in chemical reactions it is a measure of the 
extent to which a substance can react. Kinetic energy 
(the energy of motion) is most clearly exhibited in 
gases, in which molecules have much greater freedom 
of motion than in liquids and solids. See also radia- 
tion; matter; thermodynamics; free energy. 

Note: “One of the most difficult challenges we face is to 
find ways to ensure that all peoples of the world share 
moreequitably the vast human benefits that energy can 
bring. 

“The foundation of worldwide energy policy must be 
based on energy consen ation and the development of 
additional sources through a judicious application of 
science and technology. . . ." 

Glenn T. Seaborg.ACS meeting. April. 1976. 

energy converter. Any element or compound having 
the ability to convert the radiant energy of sunlight 
into electrical, thermal or chemical energy. Prom- 
iment among them are silicon, selenium and tel- 
lurium, as well as the chlorophyll of plants in photo- 
synthesis. See also solar cell; magnetohydrodynamics. 

Energy Research and Development Administration. A 
Federal agency established in 1974 to plan and exe- 
cute a research and development program for energy 
sources of all types. It replaces the former Atomic 
Energy' Commission. 

energy sources. See coal; geothermal energy; nuclear 
energy; breeder; fission; fusion; oil sands; ocean water 
(note); shale oil; methane; solar cell; waste treatment; 
natural gas; gasoline; petroleum; gasification; biogas; 
cellulose; fuel oil; synthetic natural gas; thermo- 
electricity; fuel cell; battery; radiation; hydrogen. 

Mechanical energy sources to which considerable 
engineering research is being devoted include water 
power facilities, harnessing of tides, and use of wind- 
mills. Commercial production of energy from alter- 
native sources is not expected to attain significant 
volume before 1985. Of those listed above, coal and 
nuclear energy appear to be the most immediate 
possibilities, though there is growing interest in solar 
energy. 

In 1973 sources of energy for U.S. requirements 
were approximately as follows: petroleum and nat- 
ural gas liquids. 46 v;; natural gas. 31''f; coal. 18^,'; 
hydroelectric, 4Vf; nuclear U7 (Bureau of Mines). A 
new scientific journal entitled "Energy Sources; an 
International Interdisciplinary Journal of Science 
and Technology" made its appearance in 1974. 

cnflcuragc. Extraction of odoriferous components of 
flowers by means of fats or mi.xturcs of fat and tal- 
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low, the process being carried out at room tempera- 
ture to avoid decomposition of the desired per- 
fumes. The latter are separated from the fat by 
washing with alcohol. See also essential oih per- 
fume. 

engineering plastic. See plastic. 

enhancer. A food additive that brings out the taste 
ol a food product without contributing any taste of 
Its own Sodium glutamate (q.v.) is the most widely 
used substance of this class; its effective concentra- 
tion IS in parts per thousand. See also potentiator 


“Enjay ”” Trademark for a series of elastomeric ma- 

“Po'ymers and terpolymers, in 
both solid, semi-hquid and liquid states. 

grouping containing both a double 
bond (ene) and a hydroxyl group (OH), forming an 
intermediate and reversible product. Enols are char- 
acteristic of racemic compounds (q.v.). 

glycolysis which cata- 
lyzes the conversion of 2-phosphogIyceric acid to the 
phosphorylated enol form of pyruvic acid. 

for norethynodrel with mes- 
tranol. Oral contraceptive approved by FDA. 

*"fMcktu"ff nfv technology, the addition to a 

various nutrient substances during manu- 
acture to increase the dietary value of the food e g 
addition to wheat flour of vitamins B,, Bj niacin’ 

S nZii^on^^'^stTdlS “P ^ 

anJe^y rnJ'’o?sSvetrm:thorf ^ 

reasearch laboratories Uranh m ‘'I® number of 
possible either hv Itanium enrichment is also 

to natuiaT uranium ^- 23 ? 

Uranium can also be enriehln technique, (b) 

and gaseous diffusion. The^ lattlf ^^‘"''“eation 
procedure. latter is the usual 

activators and^''SMK^°"h^ 

replacement for be used as a 

of iron, steel bra*:<: ‘ acid dipping 

prior to plating. ’ PP^U °r zinc die castings 

‘Entfiol T j 

mixtures designed Phosphoric acid-solvent 

for such metals as rtLfK'"® remova 

n.l. are ..ppliedlnT.'lj'S'S M"" 

‘Enthonite.”'''^ Trariemo.i r 
coating used for comfne r!^et i"* P°!y''l"y' Platisol 
parting resistance to Lid P^^orily for im 

mg solutions. ContaLs nh<y o r!!®’ electroplat 
dipping. 100% solids and is annliVH k. 


■00%solids’andisTpprdby 

^wmL'VorLrlSg^hrJm =>bded to 

cadmium to withstand 100 or and 

spray. too or more hours in 20 % salt 


separation of such a compound from the remainder 
of the mixture. “lomucr 

environmental chemistry. That aspect of chemistry as- 
sociated with water pollution and purification, ?esti- 
cides, air pollution, and waste disposal of various 
types (solid liquid, gaseous, and radioactive). See 
also eutrophication; biodegradability; smog; Lste 
industrial; ecology; chemodynamics. ’ 


ficult‘’'t‘o'lLLatrL^°Jrdi’“‘‘^ mixtures that are dif- 
trainer usually forS L azem distillation. The en- 
--Pounds Of the mixTurrarfhL'LV^ aid^ Tn^ 


Environmental Protection Agency (EPA) A Federal 
agency established in 1970 for the purpos; L con 
trolling all aspects of air and water pollution and 
the manufacture and transportation of any toxic 
materials that may enter into or affect the environ- 

Con ml '"h Hazardous Materials 
Control which administers Congressional legisla- 
Uon pertaining to this field. The EPA may retire 
manufacturers to conduct tests on materials or mod- 

n,fM-"’^i!‘^^i u adversely affect the environment or 
public health and safety. One of the most impor- 
0/ Its activities is the establishment and 
supervision of automotive emission standards. It is 
ned with pesticides, fungicides and other 
^ detrimental materials, as well as industrial 
operates m close conjunction with 
n f^pPE of Agriculture and the Food and 

rug Administration. The construction of new 
a wide range of chemicals 
and chemically treated products must conform to 
. standards, especially as regards effluents that 
contribute to water pollution. See also toxic material. 

**^w2*®” j f'’'ademark for a liquid carbohydrate in 
two grades with dextrose equivalent (D.E.) of 72 or 
I w"/^i,f’” of 3.8-4.4 or 4.0-5.0. Shipped in tank cars, 
s. Chemicals, colorants; drugs, pharmaceuticals. 

enzyme. A complex organic substance formed in the 
iving cells of plants and animals; they are catalysts 
or the chemical reactions of biological processes, 
such as digestion. The first synthesis of an enzyme 
was reported in 1969 (ribonuclease). Enzymes are 
highly specific in their catalytic behavior; a given 
enzyme is effective for only one particular reaction, 
tnzymes are often classified by the kind of substance 
(substrate) consumed in the reactions catalyzed, 
tnzymes that break down proteins by hydrolytic 
cleavage are called proteolytic. 

, P^Uial list of enzymes follows; a number of 
these are used in industrial processes, especially 
those involving fermentation, 
amylase starch hydrolysis 

‘^^'ibo^y^ase decomposes pyruvic acid 

cellulase converts cellulose to glucose 

invertase converts sucrose to glucose and 

fructose 

bP^^® hydrolysis of fats 

maltase converts maltose to glucose 

P^P®’*’ hydrolysis of proteins 

protease hydrolysis of peptide linkages 

rennin hydrolysis of proteins 

ribonuclease decomposes RNA 

trypsin splits proteins to amino acids 

urease decomposes urea to NHj and CO: 

zymase converts sugars to alcohol and CO: 

eoMn (bromeosin; tetrabromofluorescein) CroHsBrjOj. 

Cl No. 45380. 

Properties: Red, crystalline powder; soluble in alcohol 
and acetic acid; insoluble in water; the potassium 
and sodium salts are soluble in water. 

Derivation; Bromination of fluorescein. 

Uses: Dyeing silk, cotton, and wool; red writing ink; 
coloring motor fuel. 
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EP. (1) Abbreviation for extreme pressure, as applied 
to lubricants. (2) Abbreviation for ethylene-propylene. 

EPA. Abbreviation for Environmental Protection 
Agency (q.v.). 

EPC black. Abbreviation for easy processing channel 
black. See carbon black. 

EPDM. Abbreviation for a terpolymer elastomer 
made from ethylene-propylene diene monomer. See 
ethylene-propylene terpolymer. 

“Epex.”^*’ Trademark for a series of epoxy resin ex- 
tenders. 

Uses: Extension and dilution of epoxy resin systems 
for all applications. 

ephedrine (l-phenyl-2-methylaminopropanol) 
C6H5CH(0H)CH(NHCH3)CH3. Optically active 
(levorotatory) form. See racephedrine for the inac- 
tive mixture of isomers. 

Properties; White to colorless granules, pieces or crys- 
tals; unctuous to touch; hygroscopic; gradually de- 
composes on exposure to light. Soluble in water, alco- 
hol, ether, chloroform, and oils. M.p. 33-40°C; b.p. 
255°C (decomposes). 

Derivation: Isolation from stems or leaves of Ephedra, 
especially Ma huang (China and India). 

Grades: Technical; N.F. 

Use: Medicine (usually as hydrochloride). 

epi. (1) A prefix denoting a bridge or intramolecular 
connection, e.g., epoxide. 

(2) An abbreviation for epichlorohydrin. 

“Epiall.”'” Trademark for a series of epoxy molding 
compounds. 

Properties: Excellent electrical resistivit)'; high physi- 
cal strength; flame resistance; good dimensional sta- 
bility; outstanding resistance to high temperature 
(500°F). Resistant to virtually all solvents and most 
chemicals; good colorfastness in sunlight and heat; 
fungus resistance; water absorption, 0.17% in 48 
hours. 

Available in mineral glass-filled and long glass fiber- 
filled grades. 

epichlorohydrin (chloropropylene oxide; epi) An epox- 
ide. CHiOC HCH^Cl. 

Properties: Highly volatile, unstable, liquid. Chloro- 
form-like odor; miscible with most organic solvents; 
slightly soluble in water. Sp. gr. 1.1761 (20'20°C); 
b.p. 115.2°C; wt/gal 9.78 lb; vapor pressure 12.5 
mm (20°C); f.p. -58.1°C; viscosity 1.12 cp (20°C); 
refractive index (n 25/D) 1.4358; flash point 93° F 
(TpC). 

Derivation; By removing hydrogen chloride from di- 
chlorohydrin. 

Harard: Toxic by inhalation, ingestion, and skin 
absorption. Strong irritant. Tolerance. 5 ppm in air. 
Flammable, moderate fire risk. 

Uses; Major raw material for epo.xy and phenoxy 
resins; mfg. of glycerol; curing propylcnc-bascd rub- 
bers; solvent for cellulose esters and ethers; high wet- 
strength resins for paper industry. 

Sec also “Hydrin," “Herdor." 

epichlorohydrin triethanolamine cellulose. Sec EC- 
TEOLA-cellulose. 

“Epi-Cure."'‘ '‘ Trademark for curing agents for epoxy 
resins. 


epimer. An isomer which differs from the compound 
with which it is being compared only in the relative 
positions of an attached hydrogen and hydroxyl. 
TTie isomerism may be represented as — HCOH— 
and — HOCH — . It is common in sugars. 

See also diastereoisomer. 

epinephrine (/-methvlaminoethanolcatcchol; “Adrena- 
lin.”) C6H,(0H)2CH0HCH:NHCH,. a hormone of 
the adrenal glands. 

Properties: Light brown or nearly white, odorless 
crystalline powder; affected by light; m.p. 211- 
212°C; specific rotation (25°C) -50° to -53.5°; spar- 
ingly soluble in water; insoluble in alcohol, chloro- 
form, ether, acetone, oils. Readily soluble in aqueous 
solutions of mineral acids, sodium hydroxide and 
potassium hydroxide. 

Derivation; From the adrenal glands of sheep and 
cattle or synthetically from pyrocatechol. 

Grade: U.S.P. 

Use: Medicine. 

“Epiphen.”^' Trademark for an epoxy resin in liquid 
form. “Epiphen” ER-823 is used in adhesives for 
rubber, steel, aluminum or glass. Catalyst is supplied 
for specific end uses. 

epitaxial growth. An oriented crystal growth between 
two crystalline solid surfaces in which the surface 
of one crystal offers suitable positions for deposition 
of a second crystal. This behavior is characteristic 
of some types of high poKuners. 

“E P Mudlube.”’’'' Trademark for a solution of mod- 
ified higher organic acids which imparts extreme 
pressure lubricating properties to drilling muds. 

EPN (0-ethyl 0-para-nitrophcnvl phenvlphosphono- 
thioate) C 6 H 5 P(C 2 H 50 )(S) 0 C^H 4 N 0 ;. ' 

Properties: Light-yellow crystals; m.p. 36° C; sp. gr. 
1.5978 (30°C). Insoluble in water; soluble in most 
organic solvents. Decomposes in alkaline solutions. 
Grades: Wettable powders and dusts. 

Hazard; Toxic; a cholinesterase inhibitor. Tolerance, 
0.5 mg per cubic meter of air. Absorbed by skin. 
Use may be restricted. 

Uses: Insecticide; acaricide. 

Shipping regulations; (Rail. Air) Organic phosphate, 
solid, n.o.s. Poison label. Not accepted passenger 
planes. 

“Epocryl" Resins.'"' Trademark for a group of ther- 
mosetting resins, best described as epoxy acr>'latc.s. 
designed to combine the performance properties of 
epoxy resins and the application features of unsatu- 
rated polyesters. Used in reinforced structures. 

“Epolcne.” Trademark for a scries of low-molccular- 
weight polyethylene resins. Available in both cmulsi- 
fiable and nonemulsifiable types. 

“Epon” Curing Agent.'"' Trademark for curing agents 
by which “Epon" resins can be hardened to form clear 
tough polymers with high physical strength, excel- 
lent chemical resistance, and good electrical resistance. 

“Eponite" 100.'"' Trademark for a svatcr-dispersible 
liquid epoxy resin. Used in the textile industry alone 
or in combination with hydrolyzed or partially hy- 
drolyzed polwinyl acetate, starches, gums, cellulose 
ethers, selected resins, or other chemical finishing 
agents to impart crc.ise resistance, shrinkage con- 
trol. embossing, stiffness, softness or other fabric 
properties. 


Superior numbers refer to Manufacturers of Trade .Mark Products. For page number see Contents. 
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“Eponol” Resins.'” Trademark for high molecular 
weight linear copolymers of bisphenol A and epi- 
chlorohydrin; produce outstanding surface coatings 
by solvent evaporation alone. 

“Epon” Resins.'” Trademark for a series of conden- 
sation products of epichlorohydrin and bisphenol-A 
having excellent adhesion, strength, chemical resis- 
tance and electrical properties when formulated into 
protective coatings, adhesives and structural plastics. 

“Eporal.”'"* Trademark for sulfonyldianiline. 

“Epotuf.”” Trademark for epoxy resins (q.v.). 

epoxide. An organic compound containing a reactive 
group resulting from the union of an oxygen atom 
with two other atoms (usually carbon) that are joined 
in some other way, as indicated; 



This group, commonly called “epoxy,” characterizes 
the epoxy resins (q.v.). Epichlorohydrin and ethylene 
oxide are well-known epoxides. The compounds are 
also being used in recently developed types of cel- 
lulose derivatives and fluorocarbons. 

“Epoxols.””* Trademark for epoxidized oils and es- 
ters. 

7-4. High purity epoxidized soybean oil with a mini- 
mum of 7% oxirane oxygen. 

9-5. A high oxirane (9% minimum) epoxidized tri- 
glyceride. 

5-2E, An epoxidized, higher alkyl ester. 

7-4 and 9-5 approved for use in food packaging mate- 
rials. 

Uses; Vinyl films, sheetings, extrusions and coatings, 
polyvinylidene chloride, chlorinated rubber, chlori- 
nated paraffins, nitrocellulose, and other compunds. 

‘Epoxybond.”'" Trademark for an epoxy adhesive 
putty in stick form. 


1,2-epoxybutane. See 1,2-butylene oxide. 

3,4-epoxycyclohcxane carbonitrile 0 (C 6 H 9 )CN. 
Properties; Liquid; sp. gr. 1.0929 (20/20°C); b.p. 
244.5“’ C; f.p. -33° C; soluble in water. 

Hazard; Toxic by skin absorption; moderately by 
ingestion and inhalation. 

Uses; Intermediate; stabilizer. 


epoxyefhane. See ethylene oxide. 

2,3-epoxy-2-ethylhexanol CiHT CHOq CiHsjCH^OH. 

Properties; Liquid; sp. gr. 0.9517 (20/20° C); b.p. 
decomposes; f.p. -65° C; slightly soluble in water. 
Low toxicity. Combustible. 

Hazard; Moderately irritant to skin. 

Uses; Stabilizer; intermediate. 


epoxy novolak. Epoxy resin made by the reaction of 
^ novolak resin (phenol-form- 
aldehyde; see novolak). These have a repeating epox- 
ide structure which offers better resistance to high 
temperatures than epichlorohydrin-bisphenol A type, 
and are especially useful as adhesives. 

2,3-epoxy-l-propanoL See glycidol. 


epoxy resin. A thermosetting resin based on the reac- 
ivi y of the epoxide group (q.v.). One type is made 
Irom epichlorohydrin and bisphenol A. Aliphatic 
polyols such as glycerol may be used instead of the 
aromatic bisphenol A. Molecules of this type have 

glycidyl ether structures, —OCHiCHotH., in the 


terminal positions, have many hydroxyl groups, and 
cure readily with amines. 

Another type is made from polyolefins oxidized 
with peracetic acid. These have more epoxide groups, 
within the molecule as well as in terminal positions, 
and can be cured with anhydrides, but require high 
temperatures. Many modifications of both types 
are made commercially. Halogenated bisphenols 
can be used to add flame-retardant properties. Sec 
also epoxy novolak. The reactive epoxies form a 
tight cross-linked polymer network, and are charac- 
terized by toughness, good adhesion, corrosion, 
chemical resistance, and good dielectric properties. 
Hazard; Strong irritant to skin in uncured state. 

Uses; Surface coatings, as on household appliances 
and gas storage vessels; adhesives for composites 
and for metals, glass, and ceramics; casting metal- 
forming tools and dies; encapsulation of electrical 
parts; filament-wound pipe and pressure vessels; 
floor surfacing and wall panels; neutron-shielding 
materials; cements and mortars; nonskid road sur- 
facing; rigid foams; oil wells (to solidify sandy forma- 
tions); matrix for stained glass windows. 

EPR. Abbreviation for ethylene propylene rubber; 
also for electron paramagnetic resonance. 

epsilon acid. See l-naphthylamine-3,8-disulfonic acid. 

Epsom salts. See magnesium sulfate. 

EPT. Abbreviation for ethylene-propylene terpolymer 
(q.v.). 

‘‘Eptac No. 1.”^* Trademark for zinc dimethyldithio- 
carbamate, an ultra-accelerator for rubber. 

“Eptam.”' Trademark for a selective herbicide con- 
taining ethyl-N,N-di-n-propylthiolcarbamate. 

EPTC (S-ethyl di-N,N-propylthiocarbamate) 

C 2 H 5 SC( 0 )N(C 3 H 7 ) 2 . A pre-emergence herbicide. 
Available in liquid and granular formulations. 

eq. Abbreviation for gram equivalent weight, i.e., the 
equivalent weight in grams. Recommended as an in- 
ternational unit. 

equilibrium. (1) Chemical equilibrium is a condition in 
which a reaction and its opposite or reverse reaction 
occur at the same rate, resulting in a constant concen- 
tration of reactants; for example, ammonia synthesis 
is at equilibrium when ammonia molecules form and 
decompose at equal velocities (N 2 + 3 H 2 V=^ 2 NH 5 ). 

(2) Physical equilibrium is exhibited when two or 
more phases of a system are changing at the same 
rate, so that the net change in the system is zero. An 
example is the liquid-to-vapor/vapor-to-liquid inter- 
change in an enclosed system, which reaches equi- 
librium when the number of molecules leaving the 
liquid is equal to the number entering it. 

equilibrium constant. A number that relates the con- 
centrations of starting materials and products m a 
reversible chemical reaction to one another, for 
example, for a chemical reaction represented by the 
equation aAB + bCD :=tcAD + dBC, the equihbrmm 
constant would be K = [(AD)‘(BD) ]/[(AB) CU) J 
where a,b,c, and d are the numbers of molecules 01 
AB, CD, AD and BC that occur in the balanced equa- 
tion and (AD), (BC), (AB) and (CD) are the molecular 
concentrations of AD, BC, AB and CD in any mix- 
ture that is at equilibrium. At any one temperature, 
K is usually at least approximately constant regard- 
less of the relative quantities of the several substances, 
so that when K is known, it is often possible P^' 
diet concentrations of products when those ol 
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starting materials are known. The constant changes 
markedly with temperature. The constant can often 
be calculated from the relations of thermodynamics 
if the free energy for the chemical reaction is known, 
or can be calculated by measuring all concentra- 
tions in one or more carefully conducted experiments. 

equivalent weight (combining weight). The weight of 
an element that combines chemically with 8 grams 
of oxygen or its equivalent. Since 8 grams of oxygen 
combines with 1.008 grams of hydrogen, the latter is 
considered equivalent to 8 grams of oxygen. When 8 
grams is selected for the combining weight of oxygen, 
no element has a combining weight value of less than I . 
The equivalent weight of an acid is the weight that con- 
tains one atomic weight of acidic hydrogen, i.e., the 
hydrogen that reacts during neutralization of acid 
with b^ase. The equivalent weight of a base or hy- 
droxide is the weight that will react with an equiva- 
lent weight of acid. Equivalent weights of other sub- 
stances are defined in a similar manner. 

Er Symbol for erbium. 

“Erasol.””^ Trademark for a series of sulfoxylate re- 
ducing agents for use in the textile and paper in- 
dustries. 

“Eratrope.”’^’ Trademark for a series of discharge 
agents for removing vat dyes from cellulosic material. 

erbia. See erbium oxide. 

erbium Er Element with atomic number 68; atomic 
weight 167.26; valence 3. One of the rare earth ele- 
ments of the yttrium subgroup. See rare earth metals. 
Properties: Soft, malleable solid with metallic luster; 
insoluble in water; soluble in acids; salts are pink to 
red; sp. gr. 9.16 (15°C); m.p. 1522°C; b.p. 2500°C 
(approx). Toxicity low. High electrical resistivity. 
Derivation: Reduction of the fluoride with calcium; 
electrolysis of the fused chloride. 

Source: Rare earth minerals. 

Forms: Lumps; ingots of high purity; sponge; powder. 
Hazard: Flammable in finely divided form. 

Uses: Nuclear control; special alloys; room-tempera- 
ture laser. 

erbium nitrate ErfNO.O? ' 5H:0. 

Properties: Large reddish crystals: soluble in water, 
alcohol, ether, and acetone; loses 4H:0 at 130°C. 
Derivation: Treatment of oxides, carbonates or hy- 
droxides with nitric acid. 

Grade: 99.9%. 

Hazard: May explode if shocked or heated. 

Shipping regulations: (Rail) Nitrates, n.o.s.. Yellow 
label. (Air) Oxidizer label. 

erbium oxalate Er:(C; 04 )i • lOHjO. 

Properties: Reddish microcrystalline powder; decom- 
poses at 575°C; sp. gr. 2.64. Soluble in water and 
dilute acids. 

Hazard; Toxic and corrosive. 

Use; Oxalates of the rare earth metals arc used to 
separate the latter from common metals. 

erbium oxide (erbia) Er.-Oi. 

Properties: [’ink powder which readily absorbs mois- 
ture and carbon dioxide from the atmosphere. Sp. 
gr. 8.64; specific heat 0.065; infusible; insoluble in 
water; slightly soluble in mineral acids 
Derivation: Bv heatinc the oxalate or other oxy-acid 
salts. 

Grades: 9S-99c,-. 


Uses: Phosphor activator; infrared-absorbing glass. 

See also rare earth. 

erbium sulfate Er;(S 04 ) 3 ' 8H:0. 

Properties; Pink monoclinic crystals: soluble in water, 
sp. gr. 3.217; dehydrated at 400-C. 

Derivation: Dissolving hydroxides, carbonates, or ox- 
ides in dilute sulfuric acid. 

Grade: 99.9%. 

Use; To determine atomic weight of the rare-earth 
element. 

erbon. Generic name for 2-(2,4,5-trichlorophenoxy)- 
ethyl 2,2-dichloropropionate 
(Cl)jQHjOC:H.OC(0)C(Cl):CH,. 

Properties: Solid; m.p. 49-50“C (technical). Insoluble 
in water; soluble in most organic solvents. 

Hazard; Moderately toxic by inhalation and ingestion. 

Use; Herbicide. 

‘‘Ercusol.”^'® Trademark for an aqueous dispersion of 
an acry’lonitrile-based copolymer and other mono- 
mers. 

lE.'R’DA. AVorexuaiion Tor 'tncrgN- Yteseardn and 'Dcx’cT- 
opment Administration (q.v.). 

erepsin. A mixture of peptidase enzymes, formerly 
thought to be a single enzyme, which catalyzes the 
hydrolysis of peptides in the small intestine. 

crgocalciferol (calciferol; vitamin D:) C:fH.ijO. 

Properties: White, odorless ciystals; affected by air 
and light. Insoluble in water; soluble in alcohol, chlo- 
roform, ether and fatty oils; m.p. 1 15-1 18°C; specific 
rotation + 103° to + 106°. 

Derivation: From crgosterol by irradiation with ultra- 
violet light. 

Grades: U.S.P.; F.C.C., as vitamin D:. 

Uses: Medicine; nutrition; dietary supplement. 

crgosterol (provitamin D:) CrjHjjO. A plant sterol 
widely distributed in nature. 



Properties: Colorless crystals; m.p. I66°C (with 1',': 
H;0): b.p. 250°C (O.OI mm); sp. gr. 1.04; specific 
rotation -135° (in chloroform); insoluble in water, 
soluble in alcohol, benzene, ether. 

Derivation- Synthesized by yeast from simple sugars; 
obtained from fungus ergot. 

Hazard; Due to ns abilitv to catalyze calcium depo- 
sition in the bony structure (thus preventing rickets), 
overdosage of vitamin D may be harmful. 

Use: .Medicine; when irradiated with ultraviolet light, 
it has vitamin D activity; source of estradiol (q.v.). 

ergot (secale cornutum; lyc ergot). .A fungus growth, 
Claviccps purpurea, on rye. 
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Habitat; Europe; cultivated in Spain and Russia. 
Grades; Spanish; Russian. . ^ 

Containers; Bats of variable size; tin-lined drums. 
Hazard; Toxic by ingestion. 

Uses; Source of many alkaloids; medicine. 

erucamide (erucylamide) C21H41CONH2. 

Properties; Solid; sp. gr. 0.888; m.p. 75-80°C; iodine 
value 70-80; soluble in isopropanol; slightly soluble 
in alcohol and acetone. Combustible. 

Uses; Foam stabilizer; solvent for waxes and resins; 
emulsions; antiblock agent for polyethylene. 

erucic acid (cis-I3-docosenoic acid) 
C 8 Hi 7 CH;CH{CH 2 )iiCOOH. A C 22 (solid) fatty acid 
with one double bond. A homolog of oleic acid with 
four more carbons. 

Properties; M.p. 33-34°C; b.p. 264°C (15 mm); io- 
dine value 75; combustible. 

Derivation; Fats and oils from mustard seed, rape- 
seed and crambe seed. 

Uses; Preparation of dibasic acids and other chemi- 
cals; polyethylene film additive; water-resistant nylon. 

erucyl alcohol C22H45OH. A C 22 (solid) fatty alcohol 
having one double bond. White, soft solid almost 
odorless. Sp. gr. 0.8486; cloud point 8I°F; boiling 
range 334-376°C; iodine value 82; flash point 395°F; 
soluble in alcohol and most organic solvents. Com- 
bustible. 

Derivation; Sodium reduction of erucic acid. 

Uses; Lubricants; surfactants; petrochemicals; plas- 
tics; textiles; rubber. 

“Erusticator.”^'*'’ Trademark for a rust remover which 
dissolves rust rapidly from fabrics. 

“Erusto.”^'' Trademark for a series of laundry and 
dry-cleaning products. 

“Ervol.”"'^ Trademark for white mineral oil. 

erythorbic acid (trivial name adopted officially for d- 
erythro-ascorbic acid, formerly called isoascorbic 
acid) C6 Hs06. 

Properties; Shiny, granular crystals; decomp. 164- 
169°C. Soluble in water, alcohol, pyridine; moder- 
ately soluble in acetone; slightly soluble in glycerol 
Grade; F.C.C. 

Uses; Antioxidant (industrial and food) especially in 
brewing industry; reducing agent in photography. 

erythrite. 

(1) Synonym for erythritol. 

(2) (cobalt bloom) C 03 (AsO 4)2 • 8 H 2 O. A natural 
hydrated cobalt arsenate. Crimson, peach, red, pink 
or pearl gray. Contains 37.5% cobalt oxide. Soluble 
in hydrochloric acid. Sp. gr. 2.91-2.95; Mohs hard- 
ness 1. 5-2.5; m.p. decomposes. 

Occurrence; United States (California, Colorado, 
Idaho, Nevada); Ontario. 

Hazard; Highly toxic by ingestion and inhalation. 
Uses; Coloring glass and ceramics. 

regulations; Arsenical compounds n.o.s., 
(Rail, Air) Poison label. 

erythritol (tetrahydroxybutane; erythrite) 
CH 2 OHCHOHCHOHCH 2 OH. A tetrahydric alco- 
hol found in Protocaccus vulgaris and other lichens 
of Rocella species. Can be made synthetically. Com- 
bustible. 

Properties; White, sweet crystals; m.p. 121-I22°C; 
b.p. 329-331°C; sp. gr. 1.45; soluble in water; slightly 
soluble in alcohol; insoluble in ether. 

Use; Mfg. of erythrityl tetranitrate. 

erythrityl tetranitrate (erythrol tetranitrate) 

CH20N02(CH0N02)2CH20N02. 


Properties: Crystals; m.p. 61 °C. Soluble in alcohol, 
ether, and glycerol; insoluble in water. 

Derivation; By nitration of erythritol. 

Hazard; Severe explosion risk when shocked or heated. 

Use: Medicine (diluted with lactose in non-explosive 
tablets). 

Shipping regulations: (Rail) Consult regulations; (Air) 
Not acceptable. 

erythro-ascorbic acid. See erythorbic acid. 

“Erythrocin.”’ Trademark for erythromycin (q.v.). 

erythrocyte. A red blood cell, containing hemoglobin, 
the iron-carrying protein of the blood. See also 
leucocyte. 

erythrogcnic acid. See isanolic acid. 

erythrol tetranitrate. See erythrityl tetranitrate. 

erythromycin. C 37 H 67 NO 13 . An antibiotic produced by 
growth of Streptomyces erythreus Waksman. It is 
effective against infections caused by Gram-positive 
bacteria, including some beta-hemoIytic strepto- 
cocci, pneumococci, and staphylococci. 

Properties: White or slightly yellow, odorless, bitter 
crystalline powder; m.p. 133-I38°C. Freely soluble 
in alcohol, chloroform, and ether; very slightly solu- 
ble in water. Slightly hygroscopic. pH (saturated 
solution) 8-10.5. pH less than 4 is destructive. Al- 
coholic solution is levorotatory. 

Grade; U.S.P. 

Use; Medicine (antibiotic); various salts are available. 

erythrosine C 2 oH 6 l 4 Na 20 j. Sodium (or potassium) salt 
of iodeosin. Cl No. 45430. 

Properties: Brown powder; forms cherry red solution 
in water; soluble in alcohol. 

Use; Colorant. 


Es Symbol for einsteinium. 

“Escalol 106.”'° Trademark for glyceryl para-amino- 
benzoate. CH 20 HCH(OH)CH 200 CC 6 H 4 NH 2 . 

Use: Sun-screening compound, 

“Escalol 506.”'° Trademark for amyl para-dimethyl- 
aminobenzoate, CsHuOOCCsfLNfCft):- Used as 
an ultraviolet screen. 

“Escon.”” Trademark for a polypropylene thermo- 
plastic. 


eserine. See physostigmine. 

“Eskabarb.”” Trademark for phenobarbital (q.v.). 


“Eskaserp.”’’ Trademark for reserpine (q.v.). 

“Es-min-el.”’^ Trademark for a granular mixture of 
compounds of manganese, copper, zinc, iron, mag- 
nesium and boron. Used in horticulture to corre 
trace element deficiencies. 


“Espantone.”"®^ Trademark for a ketone derived fr 
petrochemical starting materials. 

Properties; Colorless to straw oily liquid; sp. gr. ' 
refractive index (n 20/D) 1. 513; carbonyl value jw, 
acid value 1 . , 

Use: Perfumery (for lavender and spike fragrance;. 


sparto. The leaves of a desert plant (Stipa 
sima and Lygeum spartum) of the 
area. Relatively high content of cellulose ana a p 
cellulose make it usable for high-quality pap 
intaglio color printing, A wax is also derive 
this plant. 

ssential (1) Containing the characteristic odor or fla 

vor (i.e., the essence) of the original flower o > 
an essential oil (q.v.), usually obtained by stea 
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tillation of the flowers or leaves or cold-pressing of 
the skin. 

(2) As applied to certain amino acids, fatty acids, 
and vitamins, this term is used by biochemists to 
mean that the compound in question is a necessary 
nutritional factor that is not synthesized within the 
body of the animal and thus must be obtained from 
external sources. Eight amino acids are classified as 
essential on this basis. See also amino acid. 

essential oil. A volatile oil derived from the leaves, 
stem, flower or twigs of plants, and usually carrying 
the odor or flavor of the plant. Chemically, they are 
often principally terpenes (hydrocarbons), but many 
other types also occur. Essential oils (except for 
those containing esters) are unsaponifiable. Some 
are nearly pure single compounds, as oil of winter- 
green, which is methyl salicylate. Others are mix- 
tures, as turpentine oil (pinene, dipentene), and oil 
of bitter almond (benzaldehyde, hydrocyanic acid). 
Some contain resins in solution and are called oleo- 
resins or balsams (q.v.). 

Properties; Pungent taste, and odor, usually nearly 
colorless when fresh, but becoming darker and thick 
on exposure to the air; optically active; sp. gr. 
0.850-1.100. Soluble in alcohol, carbon disulfide, 
carbon tetrachloride, chloroform, petroleum ether 
and fatty oils; insoluble in water, except for individ- 
ual constituents of some oils which may be partially 
water-soluble, resulting in a loss of these constituents 
during steam distillation. 

Derivation: (a) By steam distillation; (b) by pressing 
(fruit rinds); (b) by solvent extraction; (c) by macera- 
tion of the flowers and leaves in fat and treating the 
fat with a solvent; (d) by enfleurage (q.v.). 

Uses: Perfumery; flavors; thinning precious metal 
preparations used in decorating ceramic ware. 

See also terpeneless oil, and specific entries. Further 
information can be obtained from the Essential Oil 
Association of U.S. 

Note: Many essential oils are now made synthetically 
for a wide variety of fragrances and flavoring agents. 
Use of these synthetics is increasing because of a 
shortage of natural products. 

“Esskol.”*^ Trademark for modified linseed oils used 
in redwood finishes, varnishes, and enamels. 

“Essotanc.”’* Trademark for liquefied petroleum 
gases for domestic and industrial uses. 

“Essowax.”’’ Trademark for fully refined paraffin 
wax available in slabs and in liquid form in wide 
range of melting points and hardness. 

“Estan."*' Trademark for light colored, general pur- 
pose, lime-base greases. Available in wide range of 
consistencies and suitable for all methods of appli- 
cation. Made with an oil having a minimum of inter- 
nal friction and bearing drag. 

“Estanc”"’ Trademark for thermoplastic polyester and 
polycthcr urethane elastomers which provide good 
physical and chemical properties without curing 
Extremely tough and abrasion resistant with high 
tensile strength at high ultimate elongation; good 
solvent resistance, particularly to gasoline; low air 
permeability, and e.xcentional low-temperature flc.xi- 
bihly. 

Uses; Wire and cable jacketing, fuel hose and tanks, 
belting, shoe heels, coated fabrics, free film, adhe- 
sives. 

Lstnr. Trademark for polyester film base 


ester. An organic compound corresponding in struc- 
ture to a salt in inorganic chemistry. Esters are con- 
sidered as derived from acids by the exchange of the 
replaceable hydrogen of the latter for an organic 
radical. Tlic usual reaction is that of an acid (organic 
or inorganic) with an alcohol or other organic com- 
pound rich in OH groups. Esters of acetic acid are 
called acetates and esters of carbonic acid carbonates. 

See also fatty ester. 

ester gum. Hard, semisynthetic resin produced by es- 
terification of natural resins (especially rosin) with 
polyhydric alcohols (principally glycerol, but also 
pentaerythritol). Flash point 375°F. Combustible. 

Grades; By color; also as gum rosin or wood rosin. 

Containers: 300-lb barrels and drums: multiwall 
paper sacks. 

Uses; Paints, varnishes, and cellulosic lacquers. 

“Esteron.”*” Trademark for a series of weed and 
brush control products; they arc formulated esters 
of 2,4-D and 2,4, 5-T. 

Haziird: Moderately toxic. 

“Estinyl.”^*' Trademark for ethinyl estradiol. 

“Eslonmitc."’* Trademark for para-chlorophenyl para- 
chlorobenzene sulfonate; miticide; available as a 
dust base, wettable powder and emulsifiablc solu- 
tion: used as an ovicide, specific against the eggs of 
spider miles. 

“Estonox.”** Trademark for toxaphcnc in a dust base, 
wettable powder and in a stabilized emulsifiablc car- 
rier; used for control of insects on cotton, seed al- 
falfa, sugar beets, beans and potatoes. 

Hazard: Probably toxic. See toxaphenc. 

estradiol CijH;^©:. A female sex hormone. It occurs 
in two isomeric forms, alpha and beta. Beia-cstradiol 
has the greatest physiological activity of any nat- 
urally occurring estrogen. The alpha form is relatively 
inactive. Commonly used preparations, are the ben- 
zoate, dipropionatc, and valerate, as well as ethinyl- 
cstradiol (q.v.). 

Properties of beta form: White or slightly yellow; 
small crystals or crystalline powder, odorless; m.p. 
173-i79°C; stable in air; almost insoluble in water; 
soluble in alcohol, acetone, dioxane. and in solutions 
of alkali hydroxides; sparingly soluble in vegetable 
oils. 

Derivation: Isolation from human and mare preg- 
nancy urine; commercial synthesis from cholesterol 
or ergostcrol. 

Grade: N.F. (beta form). 

Use: Medicine. 

cstragolc (chavicol methvi ether: rrerh*.; chavicol) 
aH4(C,H,)(OCHj). 

Properties: Colorless liquid; mi-e c-dor; sp. gr. 0.9‘^5— 
0.975 (20/4°C): (n 17.5 D. U:.”-: b.p. 216-C. Srl- 
ublc in alcohol and chlcrcfrrm- Low toxicity. 

Occurrence: In estrago.n cih b-asti oils; anise ban: cL. 
and others. 

Uses: Perfumes; flavo.-:. 

cstragon oil (tarragon cT: 

Properties: Colorless tr ;.er~ :-.h-grcen csserm.^ r'- 
anisc-like odor; c.r~.r:iz zjr. not sv.ee; ta.?re s.m- 
well stoppered. SCrrTr. rr: alcohol: rn 6 :r 
and more of air.-:::.'; ! vol and 
alcohol. Sp. gr. 0.9:i-L555 (25'- Cl: ord— ' " 

+2- to -‘■9'; rrt'rc-.h: index 1.502 :r Id ■■ -T.' 
value up to I; errr -.iice I to 9. after rrer- ■' 

Low to.xidt:.-. Ccnrrcrtirle. 
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Derivation; Steam distillation of the flowering herb 
artemisia dracunculus L. 

Containers: Glass bottles; copper flasks. 

Grades; Technical; F.C.C. (as tarragon oil). 

Use: Flavoring; cosmetics; fragrances; medicine. 

“Esfrex.”'” Trademark for a series of methyl, butyl, 
and propyl, glyceryl, and polyethylene glycol esters 
of fatty acids. 

Uses: Adhesives, agricultural sprays, aluminum roll- 
ing, antioxidants, cosmetics, cutting oils, detergents, 
leather tanning, lubricants and lubricating additives, 
plasticizers, rubber and textile finishes. 

estriol CisH^jOi. 

Properties; White, odorless, microcrystalline powder; 
m.p. 282° C. Exhibits reddish fluorescence under 
filtered ultraviolet light. Undergoes phase change at 
270-275°C. Practically insoluble in water; soluble in 
alcohol, dioxane, and oils. 

Derivation: Isolation from human pregnancy urine; 
isolation from human placenta; organic synthesis. 
Use: Medicine. 

estrogen. A general term for female sex hormones. 
They are responsible for the development of the fe- 
male secondary sex characteristics such as the depo- 
sition of fat and the development of the breasts. The 
naturally occurring estrogens, such as estradiol, es- 
trone, and estriol, are steroids. Estrogens are pro- 
duced by the ovary, and to a lesser degree, by the 
adrenal cortex and testis. Some synthetic nonsteroid 
compounds, such as diethylstilbestrol and hexestrol, 
have estrogenic activity. 

Hazard; May be carcinogenic; may have damaging side 
effects (thromboembolism) as used in oral contra- 
ceptives. 

Use; Medicine; biochemical reseach; oral contracep- 
tives. 

See also antifertility agent. 

“Estron."^** Trademark for synthetic yarn and staple 
fiber, acetate tow for use in cigarette filter tips, to- 
bacco smoke filters, and tobacco smoke filter tip rods. 

estrone CigH2202. A steroid with some estrogenic ac- 
tivity. 

Properties; Small, white crystals or white crystalline 
powder; m.p. 258-262°C; odorless; stable in air; in- 
soluble in water; soluble in alcohol, acetone, dioxane, 
and in solutions of fixed alkali hydroxides. 
Derivation: Isolation from human pregnancy urine; 
synthesis from ergosterol. 

Grades: N.F. 

Use; Medicine. 

Estynox.”^"^ Trademark for epoxidized esters of 
castor or other fatty acids produced by reacting the 
double bonds in these oils to produce oxirane or 
epoxy groups. 

Uses: Stabilizing plasticizers for polyvinyl chloride 
and nitrocellulose resins. Acid scavengers in cutting 
fluids, lubricants, textile processing, alkyd manu- 
facture; corrosion inhibitors. 

Et Informal abbreviation for ethyl. Example; EtOH. 
ethyl alcohol. 

Elamon. Trademark for tetraethylammonium 
chloride (q.v.). 

Ethafqam.’ Trademark for a lightweight, low- 
density polyethylene foam. 

cfhanal. See acetaldehyde. 

ethanamide. See acetamide. 


ethane (dimethyl; methylmethane) C 2 H 6 . 

Properties; Colorless, odorless gas; insoluble in water; 
soluble in alcohol; relatively inactive chemically; 
b.p. -88.63°C; f.p. -I83.23°C (triple point); sp. gr. 
of liquid 0.446 (0°C); sp. gr. of vapor (air = 1) 1.04 
(0°C); critical temperature 32. 1°C; critical pressure 
(absolute) 718 psi; specific heat at constant pressure 
0.897; specific heat at constant volume 0.325; ratio 
of specific heats (cp/cv) 1.224; heat of combustion 
(approx.) 22,300 Btu/lb or 1800 Btu/cu ft; flash 
point -21 1°F; autoignition temp. 959° F. An asphyxi- 
ant gas. 

Derivation; Fractionation of natural gas. 

Grades; 95%; 99%; research, 99.98%. 

Containers: Steel cylinders. 

Hazard; Severe fire risk if exposed to sparks or open 
flame. Flammable limits in air, 3 to 12.5%. 

Uses; Petrochemicals (source of ethylene, halogen- 
ated ethanes); refrigerant fuel. 

Shipping regulations: (Rail) Red Gas label. (Air) 
Flammable Gas label. Not accepted on passenger 
pianes. 

ethanedioyl chloride. See oxalyl chloride, 
ethane hydrate. See gas hydrate. 

ethanethiol (ethyl sulfhydrate; ethyl mereaptan). 
C2H5SH. 

Properties: Colorless liquid. Has one of the most 
penetrating and persistent odors known (skunk), 
Slightly soluble in water; soluble in alcohol, ether, 
petroleum naphtha. Sp. gr. 0.83907 (20/4°C); b.p. 
36°C; f.p. -121°C; refractive index (n 20,/p) 1.4305; 
flash point below 80° F (C.C.); autoignition temp. 
570° F. 

Derivation; By saturating potassium hydroxide solu- 
tion with hydrogen sulfide, mixing with calcium eth- 
ylsulfate solution and distilling on a water bath. 
Containers: 55-gal drums; 25-lb cylinders; tank cars. 
Hazard: Flammable; dangerous fire risk. Highly toxic 
by ingestion and inhalation. Tolerance, 0.5 ppm m 
air. 

Uses: LPG odorant; adhesive stabilizer; chemical in- 
termediate. 

Shipping regulations; (Rail) Red label (Air) Flam- 
mable Liquid label. Legal label name, ethyl mer- 
captan. 

Note: Tomato juice is reported to deodorize mate- 
rials contaminated with this compound. 

ethanethiolic acid. See thioacetic acid, 
ethanoic acid. See acetic acid. 


ethanol. See ethyl alcohol. 

ethanolamine (MEA; monoethanolamine; colamine, 2- 
aminoethanol; 2-hydroxyethylamine) 
HOCH 2 CH 2 NH 2 . • M A - 

Properties: Colorless, moderately viscous liquid. Am- 
moniacal odor. Strong base. Miscible with vvater, 
soluble in carbon tetrachloride, alcohol, chloroform. 
Sp. gr. 1.0179 (20/20°C); b.p. 170.5°C; melting 
point ]0.5°C; vapor pressure 0.48 mm (20°C); ti" 
point (open cup) 200°F; wt/gal 8.5 lb (20°C). Co 
bustible. ■ 

Derivation: Reaction of ethylene oxide and amrno 
gives a mixture of mono-, di-, and triethanolamine . 
Grades: Technical; N.F. 

Containers; 1-, 5-gal cans; 55-gal drums; tank purs. 
Hazard: Toxic and irritant. Tolerance, 3 ppm m ai . 
Uses: Scrubbing acid gases (HiS, CO 2 ), 
synthesis of ammonia, from gas streams; . 

detergents used in drycleaning, wool 
emulsion paints, polishes, agricultural sprays; c 
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ical intermediates; pharmaceuticals; corrosion inhib- 
itor; rubber accelerator. 

Shipping regulations; (Air) Corrosive label; (Solu- 
tions) nammable Liquid label. 

ethanol formamide HOCHiCHjNHOCH. 

Properties: Somewhat viscous liquid completely mis- 
cible with water, alcohol and glycerol; compatible 
with polyvinyl alcohol, many cellulosic and natural 
resins; b.p. 143°C (2.5 mm); freezing point below 
-72°C; sp. gr. (25/4°C) 1.170; flash point 347°F; 
combustible. Low toxicity. 

ethanol hydrazine. See beta-hydroxyethylhydrazine. 

ethanolurea NH 2 CONHCH 2 CH:OH. Liquid. Solidi- 
fication point 71-74°C; formaldehyde condensation 
products are permanently thermoplastic and water- 
soluble. As increasing amounts of simple urea are 
mixed with ethanolurea, the condensation products 
gradually change from pliable film-forming resins 
into the brittle types. Thus almost any degree of 
water-solubility and flexibility may be obtained in 
the final resin. The modified resins formed with 
ethanolurea are compatible with polyvinyl alcohol, 
methyl cellulose, cooked starch and other water- 
dispersible materials. 

“Ethasan.”’* Trademark for zinc diethyldithiocarba- 
mate, a rubber accelerator. 

“Ethavan.”^® Trademark for ethyl vanillin. 

“Ethazafe.”’^'® Trademark for zinc diethyldithiocar- 
bamate, a rubber accelerator. 

ethchlorvynol (l-chloro-3-ethyl-l-penten-4-yn-3-ol; 
bcta-chlorovinyl ethyl ethynyl carbinol) 
HCiCCOH(C:H5)CH;CHCl. 

Properties: Colorless to yellow liquid; pungent aro- 
matic odor; darkens on exposure to light and to air; 
sp. gr. 1.068-1.071; refractive index, 1.4765-1.4800 
(n 25/D). Immiscible with water; miscible with most 
organic solvents. 

Grade; N.F. 

Use: Medicine (sedative), 
cthcnc. See ethylene, 
cthcnol. Sec vinyl alcohol. 

ether. A class of organic compounds in which an 
oxygen atom is interposed between two carbon atoms 
(organic groups) in the molecular structure, giving 
the generic formula ROR. They may be derived from 
alcohols by elimination of water, but the major 
method is catalytic hydration of olefins. Only the 
lowest member of the scries, methyl ether, is gaseous; 
most arc liquid, and the highest members arc solid 
(cellulose ethers). The term "ether” is often used 
synonymously with “ethyl ether", and is the legal label 
name for it. 

Hazard: The lower m.w. ethers are dangerous fire and 
explosion hazards; when containing peroxides, they 
can detonate on heating. 

Uses; Sec ethyl ether; polymer, water-soluble; eth- 
ylene oxide; propylene oxide; diethylene glycol; ethyl 
cellulose: polycthcr. 

Xoic: An illogical and archaic use of the term "ether” 
sunives in such names as petroleum ether, referring 
to its volatility and "ethereal” nature. 

ethical drug. A prescription drug. See also drug. 


elhinylestradiol (ethynylcstradiol) C:oHnO:. An estro- 
gen (female sex hormone), 19-nor-17alpha-pregna- 
1,3,5( 1 0)-trien-20-yne-3. 1 7-diol. 

Properties: Fine, white to creamy white, odorless, 
crystalline powder; sensitive to light. M.p. 142- 
I46°C. May also exist in a polymorphic modifica- 
tion, m.p. I8()-186'’C. Soluble in acetone, alcohol, 
chloroform, dioxane, ether and vegetable oils; prac- 
tically insoluble in water; soluble in solutions of so- 
dium or potassium hydroxide. Slightly dextrorota- 
tory in dioxane solution. 

Derivation: Preparation from estrone. 

Grade; U.S.P. 

Use: Medicine. 

ethion Generic name for 0,0,0',0'-tetraethyl-S.S'- 
methvlenediphosphorodithioate 
[(C2H50)2P(S)S]2CH:. 

Properties: Liquid: sp. gr. 1.220 (20°C): f.p. -13°C. 
Slightly soluble in water; soluble in lactones, xylene, 
chloroform and methylated naphthalene. 

Hazard; Highly toxic; cholinesterase inhibitor. Use 
may be restricted. 

Use; Insecticide and miticide. 

Shipping regulations: Organic phosphate, liquid, n.o.s.. 
(Rail, Air) Poison label. Not accepted on passenger 
planes. 

cthisteronc (pregncninolone; anhydrohydro.xyproges- 
terone; ethynyltestosterone) C;H;.0:. A female sex 
hormone; a derivative of progesterone with similar 
activity. Effective when given by mouth. 

Properties: White or slightly yellow crystals or as 
crystalline powder. Odorless; stable in air. Affected 
by light. M.p. 267-275°C (dec.). Practically insolu- 
ble in water; slightly soluble in alcohol, chloroform, 
ether, and vegetable oils. 

Derivation; From progesterone and other steroids. 

Grade; N.F. 

Use: Medicine. 

"Ethocel.”'^’ Trademark for cthylccllulose resins 
which arc able to withstand shock and maintain 
toughness over a temperature range of 200° to 
-40°F. Available in transparent, translucent, and 
opaque colors. Insoluble in water; soluble in most 
organic solvents. 

Uses; Household articles; automotive parts; tools for 
aircraft industry. 

cthodin (6,9-diamino-2-cthoxyacridine lactate monohy- 
drate) Ci<Hi<NiO • CiHfOi • H;0. 

Properties: Pale yellow crystals; darken at 200°C. 
M.p. 235° C: slowly soluble in 15 parts water, solu- 
ble in 9 parts boiling water, soluble in 1 10 parts al- 
cohol (22°C). Solutions are yellow, fluorescent and 
stable to boiling. 

Purity: 97f7 (dry basis). 

Containers; 1-oz. '.4 lb, 1 lb. 

Uses; Bactericide; surgical antisepsis; preparation of 
pure gamma globulin. 

“Elhoduomccn."'' Trademark for a series of poly- 
cihoxylaicd high-molccubr-weight aliphatic di- 
amines. 

Containers: 55-gal open head drums; tank cars; tank 
trucks. 

Uses: Cationic emulsifiers; wetting agents. 

"Ethofat."'' Trademark for a senes of polycthoxy- 
lated fatty acids. Nomonic. 
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Containers; 55-gal open head or bung-type drums; 
tank cars; tank trucks. 

Uses: Detergents; emulsifiers. 

“Ethofil.””’ Trademark for glass fiber-reinforced lin- 
ear polyethylene. 

ethoheptazine (ethyl heptazine) C16H23NO2. 1-Methyl- 

4-carbethQKy-4-phenylhexamethyleneimine. 

Properties: Liquid; sp. gr. 1.038 (26/4°C); b.p. 133- 
I34°C (1.0 mm); refractive index 1.5210 (26°C). 

Use; Medicine. 

ethohexadiol. U.S.P. name for 2-ethylhexanediol-l,3. 

“Ethomeen.”'* Trademark for a series of polyethoxy- 
lated aliphatic amines with alkyl groups ranging 
from Cs to C18, also for naturally occurring mix- 
tures of these alkyl groups. Can be obtained with 
varying degrees of cationic strength from quite strong 
to almost nonionic. 

Containers: 55-gal drums; tank cars; tank trucks. 

Uses: Emulsifiers; wetting agents. 

“Ethomid."’^ Trademark for polyethoxylated high- 
molecular-weight amides. 

Containers: 55-gal drums; tank cars; tank trucks. 

Uses; Emulsifiers; wetting agents. 

“Ethone.”^” Trademark for alpha-methylanisalace- 
tone (q.v.). 

“Ethoquad.”’* Trademark for a series of polyethoxy- 
lated quaternary ammonium chlorides derived from 
long-chain amines. 

Containers: 55-gal drums; tank cars; tank trucks. 

Uses: Antistatic agents; dye levelers; electroplating 
bath additives. 

“Ethospetse.”” Trademark for a secies of surface- 
active compounds, the reaction products of flatty alco- 
hols, glycols, glycerol, and sorbitol and ethylene 
oxide. 

Uses; Food, cosmetics, pharmaceuticals and indus- 
trial applications. 

ethosuximide (SAN) (alpha-ethyl-alpha-methylsucci- 
nimide) C7HnN02. 

Properties: White to off-white waxy powder or solid 
having a characteristic odor; soluble in water, alco- 
hol and ether. 

Grade: N.D. 

Use: Medicine. 

para-ethoxyacetanilide. See acetophenetidin. 

ethoxybenzidine (di-para-aminoethoxydiphenvl) 
C6H4NH2C6H3(0C2H5)NH2. 

Properties: Glistening, flat needles. Soluble in alco- 
hol; sparingly soluble in water. M.p. 135°C. 
Derivation: By heating ethoxybenzidine sulfonic acid, 
obtained from benzeneazophenetolesulfonic acid, 
with water in an autoclave. 

Hazard: May be carcinogenic. See benzidine. 

Use; Medicine. 

2-ethoxy-3,4-dihydro-2H-pyran 

0 CH:CHCH2CH2C H0C2H,. 

Properties: Liquid; sp. gr. 0.970 (20/20°C); b.p. 
143°C; f.p. -lOO^C; sets to glass below this tem- 
perature; flash point 11I°F (O.C.). Very slightly 
soluble in water. Combustible. 

Hazard: Moderate fire risk. Moderately toxic. 

Uses: Stabilizer; intermediate. 

6-ethoxy-l,2-dihydro-2,2,4-trimethylquinoIine (ethoxy- 
quin) C,4H|9N0. 

Properties: Yellow liquid; b.p. I25°C (2 mm); m.p. 


below O^C; refractive index 1.569-1.572 (25°C); sp. 
gr. 1.029-1.031 (25° C). Discolors and stains badly. 

Containers; 55- and 5-gal drums. 

Uses; Insecticide; antioxidant; flex-cracking inhibitor; 
post-harvest preservation of apples (scald inhibitor). 

2- ethoxyethyl-para-methoxycinnamate 
CHj0C6H4CH:CHC00C2H40C2H5. 

Properties; Slightly yellow viscous liquid; piactically 
odorless; sp. gr. 1.1000-1.1035 (25/25°C); refractive 
index (1.5650-1.5675 (20°C); flash point above 212°F 
(TCC). Miscible with alcohol and isopropyl alcohol; 
almost insoluble in water. Combustible. 

Use; Ultraviolet absorber in suntan preparations. 

3- efhoxy-4-hydroxybenzaldchyde. See ethyl vanillin. 

l-ethoxy-2-hydroxy-4-propenyIbenzene. See propenyl 
guaethol. 

4- ethoxy-3-mefhoxybenzaldehyde 
C6H3(0C2H5)(0CH3)CH0, White to light brown 
crystals having a slight vanillin odor; m.p. 62-64°C, 

Use; Intermediate. Combustible. 


4-ethoxy-3-melhoxyphenylacetic acid 

C6H3(0C2H5){0CH3)CH2C00H. An off-white pow- 
der; m.p. 119-I22°C. 

Use: Intermediate. 

l-ethoxy-2-methoxy-4-propenyIbenzene. See isoeugenol 
ethyl ether. 

ethoxymethylenemalononitrile C2H50CH:C(CN)2. 

Properties: Colorless liquid. B.p. 160°C; m.p. 64 C; 
flash point 3I1°F. Combustible. 

Hazard: May be toxic. 

Uses; Chemical intermediate. 

4-ethoxypheuoL See hydroquinone monoethyl ether. 

ethoxyquin. Coined name for 6-ethoxy- 1,2-dihydro- 
2,2,4-trimethylquinoline (q.v.). 


ethoxytriglycol C2H50(C2H40)3H. .ni~inor\. 

Properties; Colorless liquid. Sp. gr. 1.0208 (20/20 C), 
8.5 Ib/gal (20°C); b.p. 255.4°C; vapor pressure less 
than 0.01 (20°C); freezing point -18.7°C; visrosity 
7.80 cp (20°C); completely soluble in water, blasn 
point 275° F (closed cup); combustible; low toxicity. 

Use: Chemical intermediate. 


“Ethrel.””'' Trademark for a plant-growth regulator 
that promotes release of ethylene when applied m 
plants thus hastening ripening and making ^ 
higher product yield. Claimed useful as stimulant 1 
rubber latex formation and pineapple growth. 


“Ethron.”^” Trademark for polyethylene resins. 

“Ethycol.””’ Trademark for pigments dispersed m 
ethylcellulose and plasticizer. ■ u i, 1 I- 

Uses: Protective coatings and inks in which ethylce 
lulose is a major ingredient. 


ethyl abietate Ci9H29COOC2H5. . u.rHpns 

Properties: Amber-colored, viscous liquid, 
upon oxidation. Soluble in ether, most • , 

vents; insoluble in water. B.p. 350°C; flas P 
352°F; m.p. 45°C; refractive index 1.498U; sp. g • 
1.02. Combustible. ., 

Derivation: (a) By heating together ethyl chloride an 
an alcoholic solution of rosin and caustic s 
By reacting ethyl iodide with silver abietate. 

Hazard; Moderately toxic; irritant. o-finns 

Uses: Varnishes, lacquers, and coating corapo 1 

“Ethylac.”^*''' Trademark for 2-benzothiazyl-N,N d' 

ethylthiocarbamylsulfide (q.v.). 
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N-clhjiacetamide CH3CONHC2H5. 

Properties: Colorless liquid; sp. gr. 0.920 (20/20°C); 
boiling range 206-208. 5°C; flash point 230° F; faint 
odor. Combustible. 

ethyl acefamidocyanoaccfate (acetamidocyanoacctic 
ester; ethyl N-acetyl-alpha-cyanoglycine) 
NCCH(NHC0CH3)C00C2H5. Solid; m.p. I29°C. 
Use: Synthesis of amino acids and related compounds. 

N-ethylacctanilidc (ethylphenylacetamide) 
C 6 H 5 NC 2 H 5 COCH 3 . 

Properties: White, crystalline solid. Faint odor. Solu- 
ble in most organic solvents. Insoluble in water. Sp. 
gr. 0.994; b.p. 258° C; flash point 126°F; m.p. 54° C. 
Low toxicity. Combustible. 

Grade: Technical. 

Hazard: Moderate fire risk. 

Use: Substitute for camphor in nitrocellulose. 

ethyl acetate (acetic ether; acetic ester; vinegar naph- 
tha) CH3COOC2H5. 

Properties; Colorless, fragrant liquid. Soluble in chlo- 
roform, alcohol and ether; slightly soluble in water. 
B.p. 77°C; vapor pressure (20°C) 73 mm; f.p. 
-83.6°C; density 0.8945 g/ml (25°C); flash point 
24°F. Autoignition temp. 800°F. 

Derivation; By heating acetic acid and ethyl alcohol 
in presence of sulfuric acid, and distilling. 

Grades: Commercial, 85-88%; 95-98%; 99%; N.F. 
(99%); F.C.C. 

Containers; Drums; tank cars. 

Hazard: Flammable, dangerous fire and explosion 
risk. Flammable limits in air, 2.2 to 9%. Moderately 
toxic by inhalation and skin absorption. Irritating to 
eyes and skin. Tolerance, 400 ppm in air. Safety data 
sheet available from Mfg. Chemists Assn., Washing- 
ton, D.C. 

Uses: General solvent in coatings and plastics; organic 
synthesis; smokeless powders; pharmaceuticals. 
Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

ethyl acetate, anhydrous. Ethyl acetate, grade 99%. 
ethylacctic acid. Sec butyric acid. 

ethyl acetoacetate (diacetic ester; acetoacctic ester) 
CH 3 COCH 2 COOC 2 H 5 (keto form). This compound 
is a tautomer, at room temperature consisting of 
about 93% keto form and 7% cnol form, 
CH,C(0H):CHC00C2H3. 

Properties: Colorless liquid; fruity odor. Soluble in 
alcohol; soluble in water. Sp. gr. 1.0250 (20'4°C); 
f.p. (cnol) -80°C, (keto) -39°C; b.p. ISO- 18 1 °C; 
wt/gal 8.5 lb; vapor pressure O.S mm (20°C); fl.ish 
point I85°F (COC); coefficient of expansion 0.00101 
°C. Combustible. 

Derivation; Action of metallic sodium on ethyl ace- 
tate, with subsequent distillation. 

Grades: Technical; 98%. 

Containers: Drums: tank ears. 

Hazard: Moderately toxic by ingestion and inhala- 
tion; irritant to skin and eyes. 

Uses: Organic synthesis; antipyrinc; lacquers; dopes; 
pl.astics; manufacture of dyes, pharmaceuticals, anti- 
malarials, vitamin B; flavoring. 

ethyl acetone. Sec methyl propyl ketone. 

elhylncetylene (l-butync) C;ILCiCH. 

Properties; Available as liquefied gas; h p. 8.3°C. sp 
gr. 0.6f,9 (0 O'C); fp. -I30°C; fl.ash point (TOC) 


<20°F; specific volume 7.2 cu ft/lb (70°F); insoluble 
in water. 

Hazard: Flammable, dangerous fire risk. 

Uses; Specialty fuel; chemical intermediate. 

Shipping regulations; (Rail) Red Gas label. (Air) 
Flammable Gas label. Not acceptable on passenger 
planes. 

ethyl N-acctyl-alpha-cyanoglycinc. See ethyl acetami- 
docyanoacetatc. 

ethyl ncetylsalicylatc C:H 500 CO,HjOOCCHi. 
Properties: Colorless liquid. Insoluble in water; solu- 
ble in many organic solvents. Sp. gr. 1.153; b.p. 
272°C. 

Use: Medicine. 

ethyl acrylate CH 2 :CHCOOC:Hj. 

Properties: Colorless liquid; b.p. 99.4°C; f p. -72.0°C; 
sp. gr. 0.9230 (20/20°C); refractive index 1.4037 
(25/D); wt/gal 7.6 lb (20°C); soluble in water and 
alcohol; readily polymerized. Flash point 60°F(open 
cup). 

Derivation; (a) Ethylene cyanohydrin, ethyl alcohol, 
and dilute sulfuric acid; (b) Oxo reacton of acety- 
lene, carbon monoxide, and ethyl alcohol in the 
presence of nickel or cobalt catalyst. 

Grades: Technical (inhibited, usually with hydroqui- 
none or its monomethyl ether); pure uninhibited. 
Containers: Drums; tank cars. 

Hazard; Toxic by ingestion, inhalation, skin absorp- 
tion; extremely irritating to skin and eyes. Toler- 
ance, 25 ppm in air. Flammable, dangerous fire and 
explosion hazard. Safety data sheet available from 
Mfg. Chemists Assn., Washington. D.C. 

Uses; Polymers; acrylic paints; intermediates. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label (Air) (inhibited) Flammable Liquid label; 
(uninhibited) Not acceptable. 

Sec also acrylate and acrylic resin. 

ethyl alcohol (alcohol; grain alcohol; ethanol; EtOH) 
OH^OH. 47th highest-volume chemical produced 
in U.S. (1975). 

Properties of pure 100%, absolute alcohol (dehy- 
drated): Colorless, limpid, volatile liquid; b.p. 78.3°(2; 
fp. -1I7.3°C; ethereal, vinous odor; pungent taste. 
Miscible with water, methyl alcohol, ether, chloro- 
form, and acetone. 

Properties; (95%) Refractive index 1. 3651 (15°C); 
surface tension 22.3 dynes 'cm (20°C); viscosity 
0.014 1 poise (20°C); vapor pressure 43 mm (20°C); 
specific heat 0.618 cal/g (23°C); flash point 55°F; 
sp. gr. 915,56°C) 0.816; b.p. 78°C; fp. -1 14°C. Auto- 
ignition temp. 793° F. 

Derivation; (a) From ethylene by direct catalytic hy- 
dration or with ethyl sulfate as intermediate, (b) 
Fermentation of blackstrap molasses, (c) Fermen- 
tation of lactose from whey, (d) Enzymatic hydroly- 
sis of cellulose (sec also cellulasc). Methods (c) and 
(d) arc experimental but may be expected to move 
into production before 1980. 

Grades: U.S.P. (95*7 6y volume); absolute; pure; com- 
pletely denatured; specially denatured; industrial: 
various proofs (one half the proof number is the 
percent of alcohol by volume). 

Containers: Drums, tank trucks, tank cars. 

Hazard. Flammable, dangerous fire risk; flammable 
limits in air, 3.3 to 19o/. Tolerance. 1000 ppm in air. 
Ethyl alcohol is classified as a depressant drug. 
TTiough It IS rapidly oxidized in the body and is 
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therefore noncuraulative, ingestion of even moderate 

eeTd"‘bv“d"^- inhibitions, often suc- 

intaVp dizziness, headache, or nausea. Larger 

resoftat^on*” control, shallow 

and even dea?h n‘" nnconsciousness 

ana e\en death. Degree of intoxication is determined 

in the brain Of nrimarv 

s°.r-»s”%sr 

antifreeze- beverases- ^ ■ niaceuticals, explosives, 
additive; yeast-grolth medS"= ; gasoline 

(AiO Ran,. 

See .te alcohol, de„.,„red| i„d„„„-,| 

■ nvl al/f alio,#],.. O-. . . 


game synthesis latex, detergents; or- 

"S'fiS’fbd Sil'il'? Mi') f)»- 

mine. ^ 'nbel name monoethyla- 

H'.f 

Hazard; Probably toxic. 

h^drot'omk amVc?nnm 


ethyl aldehyde. See acetaldehyde. 
®*'j?|jn*Pb®'3llylacefoace(afe 
CH3C0CH(CH2CH;CH2)C00C,H 

XTS.crri:pv“’"^ ^ (20-c, o,„- 

0.e? ln\”™Yd?a?e for^r.*’™)'"'- tox’eSy ' 
fungicides, i«'e='ta-de" i;S‘c™Sr'‘- 

trapolated) I94°0 f p ®-P- 

weight 10.28 lb/gal( 25 ^ia "‘^"sity 1.222 g/ml; 
Derivation; Reaction • 

aluminum sesquichlorfdj^"”"""’ chloride with ethyl 

uJS’ S ‘'"ngerous fire 

hyd'rogenation; imerSediate aromatic 

t?e'J{'lble"^“'"-^-- ('^ail)- Red label. (Air) Not 


- U 5 CU^. 

ethyl-ortho-aminobenzoate. See ethyl anthranilale 

'‘QHdNHS"gHr'‘' ^'’^"^“‘^nine, anesthesin), 

^der'^^^abie'^n' a^i ‘^'‘^^‘nlline, odorless, tasteless pow- 
acids S so in nAi"’ Pr- 88-92°C. Soluble in dilute 

T ™;vt:^ci?y"^ 

lowed by redu^cfton°" Para-mtrobenzoic acid, fol- 

. Medicine (local anesthetic); suntan preparations. 

® fiShano?'- S^"/'.bylethanolamine. Mixed eth- 

^Slfsolu'bfi'-® crystalline powder; m.p. 84-85=C; 
Hazard; Toxic by"in7es?i^n.°'“'’'" 

Weed killing agent in pineapple and sugar cane. 


m. 


ethyiafu • . ■ 

Properties”** cie^****'*^ n*””'*® (Cl Hi), A1 Cl m^vvateT liquid, pungent odor. Insoluble 

204=C f p S'o^p pyrophoric liS^b’n 0 SrP-O 824 rni** alcohol. Sp. gr. 

nPri,„,L:P-„^P C. Density 1.08 D/n,i P P- refractive index 1.416; ftash point 

i-se b. Combustible. 

C>rum.s; tank cars. 

fire risl- high concentrations. Moderate 

nipt p^V^°'^™"ce, 25 ppm in air. 

(fses7 CatalvT'^"^ "re Perfumery; solvent, 

hydrogenation; interSi'air'^"’®'''^'"'""’ aromatic 

■PPing regulations- (Rain r a i u Dofurp*t °rless liquid, becoming brown on ex- 

aceen,=K,„ s- (Rain ReH i,K.. .. P“"re to light. Soluble in alcohol; insoluble in 

fractNe^f H®*^' ‘^-P- - 63 . 5 °C; b.p. 206 °C; re- 

. r>_. 1 


pi-Pho . p 

Derivation; React, nn pf 'P® S/rril. 

Grades: Commerdal '^*'’°ride and aluminu 

Hazl?d"?gn£Vn**r'**' 

sS£°f "«ion; intrmediatr'^"*"""^**""’ aromatic 
-^'r/ble-^**'"-^^ (RaS Re. ,abel. (Air) Not 

ethjlamine^monoethylamine; aminoethane) 

poi|’l7§^a1ite''maS 
jWhol, and ether. ^ '^'*c‘hle with water, ah 

G^iict* V/ 

Com^ir^' ^5% m"in''*°“^ """ ^0% aqueous solu- 
^"^nl^'Cks.'-- 5-' 55-gal drums; tank cars; 

irritant. To^mne^ ‘^.r® risk.Toxic; strong 

■a air 3.5 to 14%. ’ ^^ai m air. Flammable limitf 


t'-'.v..;. Combustible. 

nreslttl**' .pCal'a® aniline and ethyl alcohol in 
jjjjjj °f sulfuric acid, with subsequent distilla- 

Hazlri""T- ^r°n drums; tank cars, 
tion '®^'e by ingestion, inhalation, skin absorp- 

Use; Organic synthesis. 


ortho-efhylanillne C 6 H,(NH 2 )C,H 5 . 

0 989 ^'' ''‘l"'d: f-P- -44°C; sp. gr. (20°C) 

iihiR ’ ^ i Hash point (open cup) I85°F. Sol- 

bustib/e^ toluene; insoluble in water. Com 


bustible. 

^i^n*^*^ Toxic by ingestion, inhalation, skin absorp- 

^°r pharmaceuticals, dyestuffs, 
pesticides, and other products. 
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ETHYL BROMIDE 


thyl anthranilatc (eihyl-ortho-aminobenzoale) 

C<,H4(NH2)C00CH2CH3. 

Properties: Colorless liquid, fruity odor. Sp. gr. 1.117; 
refractive index 1.564; b.p. 260°C. Soluble in alcohol 
and propylene glycol. Combustible. 

Grades; Technical; F.C.C. 

Uses; Perfumery' and flavors, similar to methyl an- 
thranilate (q.v.). 

-ethylanthraquinone CmHrOjCjHs. 

Properties; Buff to light yellow paste. M.p. 108°C. 
Use; Synthesis, especially of hydrogen peroxide. 

Ethyl” Antiknock Compounds.”^ Trademark for a 
series of fuel additives containing various percent- 
ages of tetraethyl lead, ethylene dibromide, ethylene 
dichloride, dye, kerosine, and antioxidant. All arc 
used to improve the octane rating of motor fuels. 

“Ethyl” Antioxidants. Trademark for a series of 
gasoline antioxidants based on phenols (chiefly di- 
tert-butyl phenol). They inhibit formation of gum 
and peroxides in gasoline, and the formation of dc- 

used for steam-turbine and industrial oils, and to re- 
tard decomposition of antiknock compunds in gas- 
oline. 

ethylarsenious oxide C2H5ASO. 

Properties; Colorless oil. Garlic-like, nauseating odor. 
Oxidizes in air and forms colorless crystals. Soluble 
in acetone, benzene, ether. Sp. gr. 1.802 (11°C); b.p. 
158°C (10 mm). 

Hazard: Highly toxic. 

Use: Organic synthesis. 

Shipping regulations: (Rail, Air) Arsenical com- 
pounds, n.o.s.. Poison label. 

“Ethyl” Automate Liquid Dyes.”' Trademark for 
single-phase organic dyes in aromatic solvent. Full 
range of liquid dyes in various concentrations, col- 
ors, and combinations. 

2-ethylaziridinc. Sec ethylethyleneimine. 

ethylbenzene (phcnylethanc) C(.H<C2H<. 20th highest- 
volume chemical produced in U.S. (1975). 

Properties: Colorless liquid: aromatic odor; vapor 
heavier than air; boiling point 136. 187°C; refractive 
index 1.49594 (20°C); sp. gr. 0.867 (20°C); f.p. 
-94.-975°C; wt/gal 7.21 lb (25°C): flash point 
59° F; autoignition temp. 810°F; specific heat 0.41; 
cal/gal/°C; viscosity 0.64ccntipoisc(25°C). Soluble in 
alcohol, benzene, carbon tetrachloride, and ether; 
almost insoluble in water. 

Derivation: (a) By heating benzene and ethylene in 
presence of aluminum chloride, with subsequent dis- 
tillation; (b) by fractionation directly from the mixed 
xylene stream in petroleum refining. 

Grades: Technical; pure; research. 

Containers: Drums; tank cars. 

Hazard: Flammable, dangerous fire risk. Moderately 
toxic by ingestion, inhalation, and skin absorption. 
Irritant to skin and eyes. Tolerance. 100 ppm in air. 
Uses: Intermediate in production of styrene; solscnt 
Shipping regulations: (Rail) F-lammable Liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

ethyl benzoate CaUCO.-C;!!.. 

Properties: Colorless, aromatic liquid; soluble in al- 
cohol and ether; insoluble in water. Sp. gr. 1.043- 
1.046; f.p. -32.7"C; b.n. 212. 0'C; rcfractoe indc.x 
1.505. Llash point 200'F; combustible; low toxicity. 


Derivation; By heating ethyl alcohol and benzoic acid 
in presence of sulfuric acid. 

Grade: Technical; F.C.C. 

Containers: Drums; glass bottles. 

Uses: Flavoring; perfumery; solvent mixtures: lac- 
quers; solvent for many cellulose derivatives and 
natural and synthetic resins. 

ethyl bcnzoylacctatc C,.H<COCH2COOC:H5. 

Properties; Light yellow oil; boiling range 144-I48°C 
(10 mm); sp. gr. 1.111-1.117 (20° C); flash point 
275°F. Soluble in most organic solvents; insoluble in 
water. Combustible. Low toxicity. 

Derivation; Reaction of ethyl acetate and ethyl ben- 
zoate with metallic sodium. 

Method of purification: Vacuum distillation. 

Grade; 95fo pure. 

Use: Dye and pharmaceutical intermediate. 

ethyl ortho-bcnzoyibcnzoatc C^HjCOC^HjCOOCcHs. 
Properties; Yellowish white solid; odorless; insoluble 
in water; soluble in alcohol, acetone, ethyl acetate, 
and benzene; m.p. 56-5S°C; b.p. 325° C. Combus- 
tible. 

Uses: Plasticizer for nitrocellulose and synthetic resins. 

ethyibcnzylaniline C6H5N(C2H5)CH2C6H5. 

Properties; Colorless oil; soluble in alcohol and ether; 
insoluble in water. Sp. gr. 1.034; b.p. 286°C. Com- 
bustible. 

Derivation; By heating ethyl aniline, benzyl chloride, 
and aqueous caustic soda, with subsequent distilla- 
tion. 

Hazard; May be toxic. 

Uses: Dyestuffs; organic synthesis. 

cthylbenzyl chloride (l-chloromethylcthylbenzenc) 
CICH3C6H4C2H5. Consists of "iorr para- and 30fr 
ortho-ethylbenzyl chloride. 

Properties: Colorless liquid; sp. gr. 1.0460-1.0475 
(25/25°C); refractive index 1.5290-1.5305 (n 25/D); 
soluble in alcohols; insoluble in water. 

Hazard: Irritant to eyes; a lachrymator. 

Use: Intermediate. 

ethyl biscoumacctatc (ethyl bis(4-hydroxycoumarinyl)- 
acetate) C:;Hif.O.<. A synthetic derivative of bishy- 
droxycoumarin. 

Properties; White, odorless, bitter, crystalline solid. 
M.p. I77-I82°C. Another form melts 154-157°C. 
Soluble in acetone and benzene; slightly soluble in 
alcohol and ether; insoluble in water. 

Grade; N.F. 

Use; Medicine. 

ethyl bis(4-hydroxycoumarinyl) acetate. Sec ethyl bis- 
coumnceta'te. 

ethyl borate. Legal label name for tricthyl borate (q.v.). 

ethyl bromide (bromoethanc) C;H«Br. 

Properties: Colorless liquid; soluble in alcohol and 
ether; sparingly soluble in water. Sp. gr. 1.431 (20 
4^0; b.p. 38.4°C; wt gal 12-12.1 lb; vapor pressure 
386 mm (20°C); autoignition temp, 952" F; f.p. 
-I19'C; constant minimum boiling mixture of 
ethvl alcohol 7 molef/ and cthvl bromide 93 mole'/ 
37.6“C. 

Derivation: From ethyl alcohol or ethylene and hy- 
drogen bromide. One process uses gamma radiation 
to inmate the combination. 

Grade- Technical (98^;). 

Containers: Drums; tank cars. 
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erant; solvent; S^l“a nd 
ethyl bromoacetate CHjBrCOOr H 

PMed'by w^te^sSb/eTn ShoJ^r'^”^ 
o' adSiP ■" 

skin absorption. Sttoni’i'rritlnf and 
S PPm,re,n,a^ 

ethyl butanoate. See ethyl butyrate 

2-2^0'- See 2-ethy, butyl a, coho,. 

h.p^ 64.95°C°refVact/vr*tj ®'’' °'^S94 {20/4<>C)- 
tarsol «£ ^nef '•3969^soS.’ 

eines. dyfs"'r'esins".'''“" Perfumes, medi- 


J75°0 n ^'■- 0-92 to 0.93 f20=n- h 

HaarS MolSnS.'''””-' 

"Properfcf CjHiOGH,. 

b-p. 92.2=C;1lasi; poinMCrF.e* o2528;f.p..|opc; 

Us«t ExtraS^sot’ ^'■^'■isk. 

Shipping regulations'^TRanf "’^diura. 

Red label. (Air) Flammabi^.-^Sfabef'’"''’ 
hyl butvl ifo»,a /-J t. . 


CHiCH^CHfC ®''d 
Properties; 

^9600; b.p. (100 mm) 200°c‘ V (20/20'>C) 

F,aT’/-P-’ bSow :90="c°^'r^f r 

Uset- D "P°'"‘ 280°F Comh.; .-di’ '"soJuble in wa- 


2-. 


•■ r-iammable Li 

ProSs ?r5»iPO.CH2CH3.' 

-39°C; boihng range i4j’8®': o'ol2‘’^20=q;f.p 

.'vt/gal 6.8 lb. FlashtjoinnKop^/^-^ 95% purity 
in water; soluble in alcoLi 

Tolerance, °5o'^pm^[n ait*^' ^"derately toxic; irritant 

ishes;tb['’poiy™nv'lT!t ^'’'■dried and baked fin 

2 polyvinyl and nitrocellulose resins. 

diol-1 3) (2-butyl-2-ethylpropane- 

0-931: b.p.^SO mmW7Sor''f 'P- S"’ 
water (20°n ^’r^'P’ d,.4°C; solubility m 

bustibleT ^ ^ PO>"t 280“F; com- 

se^t'rfpdlmt^ plaitics"^"'®’ ^Sents; 


w -- uriers 

above I64°c Sne^-^nlTt below^fssic^no^^" 

r' « 'b"(2oK‘;i A » «ra 

Oash point refractive index I dooo 9’ '^t/ 

^^apor pres uVe n °P®" ^OP) ( 20 °C); 

Containers- n (20°C) rn,T,if ’ ■?"' toxicity; 

H^^ard-Mo?eS.'“"kcars''^-^°'"'’“^Ob,e. 

Use; Solvent 

synthesis of perfumed waxes, dyes- dn 

N-ethylbutv. «®''°ring. ^ ‘'"“^"t; 

^JygPo®^'^- Wa"et-wSe^^^^^ 

1.407 (2o°cf n°-Z^d'’ (20/2Vc)°-'VeV- f.p. 

water. ’ ^ash point 65° F ’pa^fP^^Ove index 
Hazard- FIa„, , ' ^ ‘ 5' soluble in 

^^«-Jntefmedl^re"’‘'"""^'-°“s fire risk. 


*Propera|;s‘'-''ct,T‘'!® *22H,C03C4H 

natura “•„?°'°'-lesp n~ - - 




PropertTes- 

Derivation: RiaSon n?’‘^i-'’-P- ^■ 

ethylbutanol silicon tetrachloride with 

Uses: Hydraulic fluid; heat-transfer liquid. 
(QH^^/chcho*^® (diethylacetaldehyde) 

gr ^0 8W4 insoluble in water. S; 

I3.7 mm?20% n^l’ vapor pressul 

6-8 lb (20°C)- f D ^°P^" ‘^t'P^’ 

Grade: Technical 

5-’ drums. 

eyes an(Ukh"^^^ ^’ dangerous fire risk. Irritant tc 

«lL?ora!TynSS;nl'’"™ 

Re^^label^^f ^Rail) Flammable liquid, n.o.s., 

^ 'abel. (Air) Flammable Liquid label. 

^ProplnfeTcnTf!"^' butanoate) CjHyCO^QH,. 
uble in alr-rih liquid; pineapple-like odor. Sol- 

and glycerin ° tf^d ether; almost insoluble in water 
120 6°O r^' ?-P- Sf- 0-8788; f.p. -93.3“C; b.p. 
point 78° F 20/D) 1.400. Flash 

DerivatiL?^ Fravf '^utoignition temp. 865”F. 
Presenrp ajeohol and butyric acid heated in 

tion sulfuric acid, with subsequent dislilla- 

Grades; Technical; F.C.C. 

HazarcP^Fli. drums; glass bottles, 
eves and ""’rnable, dangerous fire risk. Irritating to 
centration^'^'^°^* membranes; narcotic in high con- 

for*Vpilf.y°^'^6 extracts; perfumerv; solvent mixture 
svnthptiV ^*‘®rs and ethers; many natural and 
synthetic resins; lacquers; safety glass 

Shipping regulations; (Air) Flan^nfable Liquid label. 
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ETHYLCHLOROCARBONATE 


2-cthvIbutyric acid (diethyl acetic acid) 
(C2H5):CHC00H. 

Properties: Water-white liquid. Resembles butyric 
acid in most properties except that its odor is less 
pronounced and its water solubility limited. Sp. gr. 
0.9225 (20/20°C); b.p. I90°C; vapor pressure 0.08 
mm (20°C); flash point 210°F; wt/gal 7.7 lb (20°C); 
f.p. -I5°C. Combustible; low toxicity. 

Uses: Ester formation; intermediate for drugs, dye- 
stuffs, chemicals; flavoring. 

ethyl caffeatc (ethyl 3,4-dihydroxycinnamate) 
G,H,(0H)2CH;CHC00C3H5. 

Properties: Yellow to tan crystals; characteristic, aro- 
matic odor; insoluble in water; very soluble in alco- 
hol. 

Grade; C.P. 

Containers: Bottles; fiber drums. 

Use; Food antioxidant. 

ethyl caprate (ethyl decanoate) C)H| 9 C 00 C 2 H 5 . 
Properties; Colorless liquid; fragrant odor. Soluble in 

a, l.cob.Ql. md e.t.h.e.c, vas.obiblc Iti water-, gr, Q,&d2-, 

b. p. 243°C. Low toxicity. Combustible. 

Derivation; By heating capric acid, absolute alcohol 

and sulfuric acid, with subsequent distillation. 

Uses; Organic synthesis; manufacturing wine-bouquet 
and cognac essence. 

ethyl caproate (ethyl hexoate; ethyl hexanoate) 
CsHmCOOCsHs. 

Properties; Colorless to yellowish liquid; pleasant 
odor. Soluble in alcohol and ether; insoluble in water 
and glycerin. Sp. gr. 0.873; b.p. I67°C. Low toxicity. 
Combustible. 

Derivation; Heating absolute alcohol and n-caproic 
acid in presence of sulfuric acid, with subsequent 
distillation. 

Grades: Technical; F.C.C. 

Uses; Organic synthesis; artificial fruit essences. 

ethyl caprylatc (ethyl octoatc; ethyl octanoate) 
CH,(CH:)„C00C:H5. 

Properties: Colorless liquid; pineapple odor. Soluble 
in alcohol and ether; insoluble in water and glycerin. 
Sp. gr. 0.865-0.869 (25° C); f.p. -48°C; b.p. 207- 
209°C. Low toxicity. Combustible. 

Derivation: Heating caprylic acid, alcohol, and sulfuric 
acid with subsequent distillation. 

Grades: Technical; F.C.C. 

Uses; Flavoring; fruit essences. 

ethyl carbamate. Sec urethane. 

N’-cthylcarbazole (9-ethylcarbazole) (Cf.HJ).’NC:H^ (tri- 
cyciic). 

Properties: Leaflets; soluble in ether and hot alcohol. 
M.p. 69-70°C; b.p. 175°C (5 mm). 

Derivation; Action of ethyl chloride on the potassium 
salt of carbazole. 

Uses; Intermediate for dyes, pharmaceuticals; agri- 
cultural chemicals. 

ethji carbonate. Sec diethyl carbonate. 

cthjlccllulosc. An ethyl ether of cellulose. 

Properties: White, granular, thermoplastic solid; low- 
est density of the commercial cellulose plastics; 
properties \ary with extent to which hydroxyl radi- 
cals of cellulose ha\c been replaced by ethoxy 
groups. Standard commercial product has: 47— 
ethoxy content; sp. gr. 1. 07-1. 18; refractnc index 
1.47; high dielectric strength; softening point 100- 

Siipcrior numbers refer to Manufacturers 


130°C. Soluble in most organic liquids, and compat- 
ible with resins, waxes, oils, and plasticizers; inert 
to alkalies and dilute acids. Insoluble in water and 
glycerol. Nontoxic. Combustible. 

Derivation; From alkali cellulose and ethyl chloride 
or sulfate; from cellulose and ethyl alcohol in pres- 
ence of dehydrating agents. 

Grades: Technical; N.F.; F.C.C. 

Uses: Hot-melt adhesives and coatings for cables, 
paper, textiles, etc.; extrusion wire insulation; pro- 
tective coatings; pigment-grinding bases; toughening 
agent for plastics; printing inks; molding powders; 
proximity fuses; vitamin preparations; casing for 
rocket propellants; food and feed additive. 

i!thyl centrnlilc. See sym-diethyldiphenylurea. 

(ilhyl chloride (chloroethane) C;HjCl. 

Properties: Gas at room temperature; when com- 
pressed. a colorless, volatile liquid. Ether-like odor, 
burning taste. Stable and noncorrosivc when dry but 
will hydrolyze in the presence of water or alkalies. 
Miscible with most of the commonlv used solvents-, 
slightly soluble in water. Sp. gr. 0.92 14; f.p. -140.85°C; 
b.p. I2.5°C; critical point 187.2°C (52 atm; sp. gr. 
0.33); vapor pressure 1000 mm (20°C); flash point 
(closed cup) -58° F. Autoignition temp. 966° F. 
Derivation: (a) From ethylene and hydrogen chloride; 
(b) by passing hydrogen chloride into a solution of 
zinc chloride and ethyl alcohol. 

Grades: Technical; U.S.P. 

Containers: Cylinders; drums; tank cars. 

Hazard: Highly flammable; severe fire and explosion 
risk. Flammable limits in air 3.8-15.4(7. Moderately 
toxie; irritant to eyes. Tolerance, 1000 ppm in air. 
Safety data sheet available from Mfg. Chemists 
Assn., Washington, D.C. 

Uses; Manufacture of tetraethyl lead and ethylcellu- 
lose; anesthetic; organic synthesis, alkylating agent; 
refrigeration; analytical reagent; solvent for phos- 
phorus. sulfur, fats, oils, resins and waxes; insecti- 
cides. 

Shipping regulations: (Rail) Red label. (Air) Ram- 
mable Liquid label. Not acceptable on p.issengcr 
planes. 

ethyl chloroacclal CICH:CH(OC:H0.'. 

Properties: Water-white liquid with pleasant odor: 
sp. gr. 1.022 (20°C); boiling range; 54-6I°C (20 
mm); I49-153°C; f.p. -32°C); Bash point 1I7°F'; 
rcfractix'c index 1.418 (20°C); soluble in alcohol and 
ethyl ether; insoluble in water. Combustible. 

Hazard; Moderate fire risk. May be toxic. 

ethyl chloroacctalc CCH;CICO.-C;H<. 

Properties: Water-white, mobile liquid; pungent, fniity 
odor. Decomposed by hot water and alkalies. Soluble 
in alcohol, benzene, and ether; insoluble in water. 
Sp. gr. 1. 1585 (20°C); b.p. 144. 2°C; vapor densiiy 
4.23-4.46; flash point I79°F; combustible; refrac- 
tive index (n 20' D) 1.4227. 

Derivation; (a) Action of chloroacetyl chloride on al- 
cohol; (b) by treating chloroacctic acid with alcohol 
and sulfuric acid. 

Containers: Bottles; carboys; 55-gal drums. 

Hazard: Highly toxic by ingestion and inhalation. 

Uses: Solvent; organic synthesis; military poison gas; 
vat dyestuffs. 

Shipping regulations: (Air) Poison label. 

clhslchloroearbonatc (ethvl chloroformatc) 

CICOOGH.. 
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'^7|;'tbS!o7?20%0« 

tive index (n 20/D) I 3974 plach^' refrac- 

cup). DecoWoses in wafer ind i’ln'"h 
benzene, chloroform, and ether ^ ’ 

treated with anhydrourethvI^^^S^^^,'"'l'‘=f> « then 

roSria®"'S": (R"') Whi,. labal. (Air) c„ , 
Legal label name: ethyTSJoformafe'""®^'’ 

'KSSe“;"So 1 

'e" difd" waTku "r 

affected Sni.’.M “PPer mildly Imn , ! Attacks 

«pcSr;>fS,^««^ 

Hazard; 9trnr,»^- • 

'° 

cim„„,„ P«oon gas. 

£‘“ o«i" 

1 'c S5! « 

Derivation Heatino u Combustible; 

.hvICr.,. 


ethyl Citrate <= 

• See triethyl citrate. 

Proper”ies"‘'\Va|;f ’ CHCOOCj H 

""“‘S.rongirri. 

synthesis softening agent- 1. 

Shipping regular, V, . . ® organic 

Uses; Solvinij'^dfelfc? inhalation, 

ete fluid; intermediate. 


“ CNSSogU"^'””'' "»*) 

Derivation: Sr fica'bn '’nT' 

Grlfe £g“;?fe“;"„gr"“” 

Dses; Organic symS-'nha''"'^ '"halation. 
5-ethvl-<; . , . u ^ ’ Pit^ftnaceuticals; dyes. 

tal. eptenylbarbituric acid. Seeheptabarbi- 

'PropSS'To'l^P’^.H''^ 

point 131.8^0° refrafr“'‘^t jP- hoib'ng 

„HIash point 95°F amn 2°/D) 1.4330 

Hazard; Flammah’ip “'f'Sn't'on temp. 504“F. 

hmits in air, 0 9 fi^^°tierate fire risk. Flammable 

Dse; Organic’ synthesis. 
cthyJcyclopentane QHrQHo 

refractive ^di°x(n%TD)'hlo’'' ’’‘P' 

504°F. * 20/D) 1.4198. Autoignition temp. 

”ff^itSnSTn^6^^°‘'®''^‘® Dammable 

**^yclqp1manone°"®'^''®^'’°*^'^‘®- See 2-carbethoxy- 
^"^^'i’y'oaprate. 

P-pSrSrUftL^f'^^^^ 

>sh under the actinn liquid. Becomes yellow- 

(high dilution) nilo ^ Hmit-hL'e odor 

brass, but not hy water. Attac) 

zene, ether anrt " ^tJry). Soluble in alcohol, bei 
iSfio’/- nnti water. So. gr 1 747 ri4ori’ 


orass, but nm uy water. Attaci 

zene, ether anrt " (‘^ry). Soluble in alcohol, bet 
»56°C Vde;omi"'^'"^^P- g"- h742 (14“C); b.f 

thermal expansion* 0*Oo/i^' ~^^T’ .‘^"^PP'eient 0 

volatility 20 000 ''rP°'' ^iensity 6 (air= 1) 

2.29 mm (21.’5°C)"^^^'^*^ (20° C); vapor pressure 

Hazard; °( ethyl arsenious oxide, 

absorotion^sjtrrr ingestion, inhalation, skin 

Use- xi; . Strong irritant. 

^se. Miltary poison gas. 

accMte^ bv^pyn*’°"^' (Hn'O Poison gas label. Not 
e#h I / . ^ Impress; (Air) Not acceptable. 

f:‘*’'''‘''''°''°hen2ilate. See chlorobenzilate. 

y ^ehlorophenoxyacetafe. See 2,4-D. 

(25/25°C)-^°^°h*^**'*'‘^“'^’ h P- 25.5°C; sp. gr. 1.088 
lyzed bv mn- P°'"‘ ^COC) 30°F. Readily hydro- 

j^nnd^hydrochloric'’acid^'’ 

tant to eye™si^n''®"S^™“^ ™h. Strong irri- 

Shfn silicones, 

mable '"bel. (Air) Flam- 

planes label. Not acceptable on passenger 

*SSel"°w!!!'"® N(CH2CH20H)2. 

perties. Water-white liquid; sp. gr. I.0I5 (20°C); 
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boiling range 246-252°C; odor amine. Flash point 
255° F. Combustible. Low toxicity. 

Uses; Solvent; detergents. 

clhjidimethylmcfhane. Sec isopentane. 

cthyidipropylmethanc. See 4-ethylhcptanc. 

S-cthyl di-N,N-propyIthiocarbamafe. See EPTC. 

ethyl cnanthalc (ethyl oenanthate; ethyl heptanoatc; 
cognac oil) CHj(CH:) 5 COOC 2 H 5 . 

Properties: Clear, colorless oil with fruity odor and 
taste; sp. gr. 0.87; b.p. 187°C; soluble in alcohol, 
chloroform and ether; insoluble in water. Low toxic- 
ity. Combustible. 

Derivation: By heating ocnanthic acid and ethyl alco- 
hol in presence of sulfuric acid, and subsequent re- 
covery by distillation. 

Grade: Technical. 

Containers: Iron drums; glass bottles. 

Uses: Artificial cognac flavor; flavor for liqueurs and 
fruity-type soft drinks. 

tWi-yStTit VoSca-iVvntWtiJi ViyilnogcTf, eVnem^ 

5th highest-volume chemical produced in U.S. (1975). 
Properties: Colorless gas with sweet odor and taste; 
freezing point -169°C; boiling point -103.9°C; 
flash point -213°F; sp. gr. of liquid at 0°C 0.610; 
vapor density (0°C) (air = 1) 0.975; critical tem- 
perature 9.5°C; autoignition temp. 842° F; critical 
pressure (absolute) 744 psi. Purity not less than 969c 
ethylene by gas volume, not more than 0.59c acetylene, 
not more than 49o methane and ethane; 13.4 cu ft/lb 
(15.6°C), slightly soluble in water, alcohol, and ethyl 
ether. An asphyxiant gas. 

Derivation: Thermal cracking of propane, ethane, bu- 
tane, naphtha, and refinery' off-gases. Occurs natu- 
rally in plant organs and tissues. 

Hazard: Extremely flammable; dangerous fire and ex- 
plosion risk. Explosive limits in air: upper, 39c by 
vol., lower 329c by vol. 

Grades: Technical (959c min.); 99.59c min.; 99.9 mole 
N.F. 

Containers: Steel cylinders; tube trailers; tank cars 
(as liquid); pipeline; ocean tankers. 

Uses: Polyethylene, polypropylene, ethylene oxide, 
ethylene dichloride, ethylene glycols, aluminum al- 
kyls, vinyl chloride, vinyl acetate, ethyl chloride, 
ethylene chlorohydrin, acetaldehyde, linear alcohols, 
polystyrene, styrene, polywinyl chloride, SBR, poly- 
ester resins, trichloroethylene, etc; refrigerant; weld- 
ing and cutting of metals; anesthetic; in orchard 
sprays to accelerate fruit ripening. 

Shipping regulations: (Rail) Red Gas label. (Air) 
I-lammable Gas label. Not accepted on passenger 
planes. 

ctliylcncbis(iminodincetic acid). Sec cthylenediaminc- 
tctraacctic acid. 

ethylene bis(oxyethylenenilrilo)lctraacclic acid. Sec 
ethylene glyeol-bis(bcta-aminocthyl ethcr)-N.N-tctra- 
ace'tic acid. 

ethylene bromide. Sec ethylene dibromidc. 

elhvlene bromohsdrin (glvcol bromohvdrin; 2-bromo- 
cthyl alcohol) HrCll.-CH.OH. 

Properties: Hygroscopic liquid; sp gr. 1 7629 (20°C); 
b.p. 149-!50°C (750 mm); rcfractm: index 1.4915 
(20°C). Soluble in most organic sohents and com- 
pletely miscible with water, alcohol, or ether .Aijiic- 
ous solutions have a sweet, burning taste Hydrolysis 


of aqueous solutions is accelerated by heat, acids, 
and alkalies. Combustible. 

[)crivativc; Action of hydrobromic acid on ethylene 
oxide. 

J4a7ard: Irritant to eyes and mucous membranes. 

Lise; Organic synthesis. 

cipvlenc carbonate (glvcol carbonate; dioxolone-2) 
(-CH:0):CO. 

properties: Colorless, odorlc.ss solid or liquid. M.p. 
36.4°C; b.p. 248° C; sp. gr. (39;4°C) 1. 32 IS: refrac- 
tive index (n 50/D) 1.4158; n.ash point 290°F (O.C.). 
.Miscible (40°) with water, alcohol, ethyl acetate, 
benzene, and chloroform. Soluble in ether, n-buta- 
pol. and carbon tetrachloride. Combustible. Low- 
toxicity. 

plerivation: Interaction of ethylene glycol and phos- 

J tenc. 

scs: Solvent for many polymers and resins; solvent 
gxtrartion; synthesis of pharmaceuticals, rubber 
phemicals, textile finishing agents. 

ciHyIcnc chloride. Sec ethylene dichloride. 

ctpylenc chlorobromidc. Sec sym-bromochlorocthane. 

eilivicnc chlorohydrin (2-chlorocthvl alcohol; glvcol 
chlorohydrin) CICH.-CHjOH. 

properties; Colorless liquid; faint ethereal odor. Sol- 
uble in most organic liquids and complctclv miscible 
with water. Sp. gr. 1.2045 (20/20°C): b.p.' 128.7=C. 
refractive index (n 20/D) 1.4419; vapor pressure 4.9 
mm (20°C); flash point 140° F (open cup); wt/gal 
10.0 lb (20°C); coefficient of expansion 0.00089 
(20°C); f.p. -62.6° C; viscosity 0.0343 poise (20° C). 
Autoignition temp. 797° F. Combustible. 

Derivation: Action of hypochlorous acid on ethylene. 
Grades; Anhydrous; 389f. 

Containers: (36 to 409c grade) bottles: jugs; carboys; 
(anhydrous) tank cars. 

jjazard: Toxic by ingestion and inhalation: skin ab- 
sorption may be fatal. Strong irritant. Tolerance. 
5 ppm in air. Moderate fire hazard. Penetrates 
ordinary rubber gloves and protective clothing 
(MCA). 

Uses: Solvent for cellulose acetate, cthylcellulosc; in- 
troduction of hydroxycthyl group in organic synthe- 
sis; to activate sprouting of dormant potatoes; mfg. 
of ethylene oxide and ethylene glycol, 
shipping regulations: (Air) Poison label. 

ctitvicnc evanide (cthvlene dicyanide; succinonitrile) 
C:H.(CN);. 

properties: Colorless, waxy solid; soluble in alcohol, 
water, and chloroform. M.p. 57-57.5°C; b.p. 265. 7°C; 
flash point 270° F. Combustible, 

Derivation: Interaction of ethylene dibromidc and 
pot.nssium c>-anidc in presence of alcohol. 

Hazard: Highly toxic. See cyanide. 

Lfsc: Organic synthesis. 

Shipping regulations; (Rail, .Air) Cyanides, dry. 
Poison labcf. 

cth'leuc cvanohvdrin (beta-hvdro.\\propionitriic) 
HOCH:'CH;CN. 

properties: Straw-colored liquid; f.p. -46°C; b.p. 
227-22S°C (dec); sp. gr. 1.0404 ( 25 4°C): v.aror 
pressure O.OS mm (25°C); 20 mm (117°C). .Miscible 
|n all proportions with water, acetone, metlw! ethyl 
hctone, ethanol, chloroform and diethyl ether. In- 
<olub!c in benzene, carbon tetrachloride, and naph- 
tha. Combustible, 
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Derivation: Ethylene oxide and hydrocyanic acid 
Containers; Steel drums; tank cars ^ 

Hazard: Toxic by ingestion. 

game sat' OrSnicInfermSrn 

Strontbas?tluWelt*'"f ammonia odor 

ubie in ethentsotb/e in^bt’ ^f'Shtly soil 

carbon dioxide from air Sn"^^"n absorbs 

wt/gal 7.50 lb (20°C); b p%tin°P^ (20/20°C); 
sure 10.7 mm (20° C)- mn s P'^^s- 

Poise (25°C); flash point 93°F m 0.0154 

tive index 1.4540 (26°C)- dH ‘^“P^’ '■^^''ac- 

{25°C). ' PW of 25% solution 11.9 

strengths. solutions of various 

Hazard.-'stVot^^ 

mhalation and skin absorpflon '’V 

ethylenediamine carbamate. See “Diak ” 

S' <-ch,n„,,, . 2„,, 


soluble in mineral acid- alstf.f’”*' organic solvents- 

5KLr.aEsHr-«i'S 

ethylenediamine tartrate ir^ .i 
S'ioi°' "'ectric freSencit etna's t 

™'S»yr'T, “">«o*=^ 

irS::— ^ 

ehelmTng agenp \ °^®anittnt°pia?^"’'^“^‘“'‘^‘ 

elarification of opermion7'°''f- 

•rophotometrir J'-'^O'ds; analytical che ^."Poxidant; 
eholesterm Tn “.^f®‘'on; aid ?n ^£^"”?try; spec- 
ealcinosis- fn j*^edicine to treat lea^i doping blood 

additive (prese^a!ivt."°"°"'"^ 


Note: A number of salts of FDta 
uses Identical or simiLr to ib'^ am available with 

salts are called edetatt fcalctm d-^t- ^SP- 

edetates); others are usuallvthbt°-‘^l“?’ 
(tetrasodium, trisodium FnTAttl'^'^'* “> 
chiefly under trademarked n'^ ' ^ 
ferric, dihydrogen ferrous 'he sodium 

salts with magnesium Hil i"^ ^ disodium 

copper, zinc and nickt. 

132^;* buirtLitT4ttlb/°’' f’ cr''"® 

water; soluble in acetone soluble in 

Hazard.- May be toxic. 

Uses: Chelating agent and intermediate 

''to” “KSScHfsr; 

odor. liquid. Swedish 

thinners- sliehtlu ^ solvents and 

f20°Ci -J. ^ water. Sp. gr 2 17-2 IS 

'b: b/l!,oC;Vpct 

DerlSrS <!?’”='• P""'' "O"' 

Hazard; Toxic '°hv°- ’’/“'"'."o on ethylene, 
absorption Mav^be na** .'"Sestion, and skin 
eyes and skin t^i ‘^^’’cutogenic. Strong irritant to 
Uses: Scavenger for PP? 

general solvfnf- ta gasoline; grain fumigant; 

symhesis; fumiganTfoT[re?cr^opr'’'''‘’°'’*= 

S- Marno!sn °"1- Poison ’label, 

y poison pJatinum catalysts. 

^*e{hane-'*e'thvi”'‘*® i^pya^rtiichloroethane; 1,2-dichloro- 
volume chfe D“‘oh oil) 16th highest- 

odon1weet?aifo*9f’bi°‘*^ chloroform-like 

active rbpm- i ' to water, alkalies, acids, or 

corrode ‘o oxidation. Will not 

slightlv snliibi^ M’^cible with most common solvents; 

SD® Pr fossi® P-P- 83.5°C,- f.p. -35.5“C; 

indef i 44d^n'’ ?°f1°C); wt/gal 10.4 lb; refractive 
Df-wf point 56° F. 

seauenf°rf- °P chlorine on ethylene with sub- 

Slfnel^ n spectrophotometric. 
hS T ‘aai^.cars. 

tion ^ mgestion, inhalation, skin absorp- 

50 nnm - "®- '™,aat to eyes and skin. Tolerance, 
Diosivp Pjammable, dangerous fire risk; ex- 

able frnrr. ® 1° Safety data sheet avail- 

Uses- v: i^^ui f'.i’cmists Assn., Washington, D.C. 
scavpnoo^- ohlonde (Wulff process); solvent; lead 
finish rf>L untiknock gasoline; paint, varnish and 
inp degreasing; soaps and scour- 

ganic synfoesS’om flmf tfon ®^‘ 

m'i?le"iiq:!d“'?a‘j,T’' 

ethylene dicyanide. See ethylene cyanide. 

**tetraaretic a'*°d^**^^^®®*'® ethylenediamine- 

'*ral®kf-?'i"‘i''“‘®“'®'2’P''opanol. See N,N,N',N-let- 
raKis(2-hydroxypropyl) ethylenediamine. 

**dmmfoe N,N-diphenyiethylene- 

1,1 -ethylene-2,2 -dipyridinium dibromide. See diquat. 
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ethylene eIvcoI (cthvlenc alcohol; glvcol; 1,2-cthanc- 
diol). CH:OHCH:bH. The simplest glycol. 
Properties: Clear, colorless, syrupy liquid; sweet 
taste; hygroscopic; lowers freezing point of water. 
Relatively non-volatile. Odorless. Soluble in water, 
alcohol, and ether. Sp. gr. 1.1155 (20"C); b.p. 
I97.2°C; f.p. -13.5°C; wt/gal 9.31 lb (15/15°C); 
refractive index 1.430 (25° C); flash point 240.8° F; 
combustible: autoignition temp. 775°F. 

Derivation: (1) Air oxidation of ethylene followed by 
hydration of the ethylene oxide formed; (2) heating 
ethylene chlorohydrin with a solution of an alkali 
carbonate or bicarbonate; (3) from formaldehyde, 
water and carbon monoxide, with hydrogenation of 
the resulting glycolic acid; (4) acetoxylation (q.v.); 
(5) from carbon monoxide and hydrogen (synthesis 
gas) from coal gasification. Methods (2) and (3) are 
obsolescent; methods (4) and (5) are recent innova- 
tions. 

Grade: Technical. 

Containers; Drums; tank cars. 

Hazard: Toxic by ingestion and inhalation; lethal dose 
reported to be 100 cc. Tolerance (vapor), 100 ppm 
in air. 

Uses: Coolant and antifreeze; asphalt-emulsion paints; 
heat-transfer agent in refrigeration and electron 
tubes; low-pressure laminates; brake fluids; glycol 
diacetatc; polyester fibers and films; low-freezing 
dynamite; solvent; extractant for various purposes; 
solvent mixtures for cellulose esters and ethers, 
especially cellophane; cosmetics (up to 5Cc); lacquers; 
alkyd resins; printing inks; wood stains; adhesives; 
leather dyeing; textile processing; tobacco; ingredi- 
ent of deicing fluid for airport runways. 

ethylene glycol-bis(bcta-aminocthyl cthcr)-N,N-tctraace- 
tlc acid' (cthvlenc bis(oxvcthvlencnitrilo)tetraacctic 
acid) [-CH:0'C:H4N(CH;C00'H):]4. Crystals; m.p. 
241° (dec.). Soluble in water. 

Use; Chelating agent. 

ethylene glycol bis(mcrcaptopropionatc). See glycol di- 
mercaptopropionate. 

ethylene glycol bisthioglycolatc. Sec glycol dimcrcap- 
toacctatc. i 

ethvicne glycol diacetatc (glvcol diacetatc) 
CH,COOCH;CH:OOCCH,. 

Properties: Colorless liquid; faint odor. Soluble in al- 
cohol, ether, benzene; slightly soluble in water (10^). 
Sp. gr. 1.1063 (20 20°C); b.p. I90.5°C; sapor pres- 
sure 0.3 mm (20°C); fl,ash point 205°F. (o.c ); wt gal 
9.2 lb (20’C): f.p. -41.5°C; refractive index (n 20 D) 
1,415. Combustible. Low toxicity. 

Derivation: (a) Ethylene glycol and acetic acid; (b) 
ethylene dichloride and sodium acetate. 

Uses: Solvent for cellulose esters and ethers; resins; 
lacquers; printing inks; perfume fixative; non-discol- 
oring plasticizer for ethyl and benzyl cellulose. 

ethylene glycol dibutyl ether C4H,0C;n40C4Hj. 
Properties-. Practically colorless liquid; slight odor 
Slichtlv soluble in uatcr; sp gr. 0 S.'74 (20 20°C). 
7.0' lb gal (20"C); b p. 203 PC; vapor pressure 0.09 
mm (20''C); freezing point -69 i^C. flash point 
185 'F. Combustible. 

Containers: l-gal cans; .8-, 55-gal drums 
I'scs; lligh-boiling inert solvent, specialized solvent 
and extraction applications 


clhxlcne glvcol dibutvrafe (glvcol dibutvrate) 
(-CH:OCOC,Ht):.' 

Properties: Colorless liquid; sp. gr. (0°C) 1.024; re- 
fractive index (25°C), 1.424: b.p. 240°C: f.p. less 
than -80° C: solubility in water, 0.0507? by weight. 
Combustible. 

Use: Plasticizer. 

ethylene glycol diethyl ether C:HsOCH;CH;OC:H‘. 
Properties: Colorless liquid; slight odor; stable. Sp. 
gr. 0.8417 (20;20°C): b.p. 121.4°C; vapor pressure 
9.4 mm (20° C); flash point 95° F; wt gal 7 lb (20° C); 
f.p. -74°C. Immiscible with water. 

Grade; Technical. 

Containers: l-gal cans; 5-. 55-gal drums. 

Hazard: Flammable, moderate fire risk. 

Uses: Organic synthesis (reaction medium): solvent 
and diluent for detergents. 

ethvicne glvcol diformatc (glvcol diformate) 
HCOOCH;CH:OOCH. 

Properties: Water-white liquid, soluble in water, al- 
cohol and ether. Sp. gr. 1.2277 (20/20°C); 10.2 
■fb/ga'l (20° C); “b.p. '177.1°C; Tla.sh point 20D'P; 
combustible. Vapor pressure 0.5 mm (20° C); f.p. 
-10°C. Hydrolyzes slowly, liberating formic acid. 
Hazard; Moderately toxic. 

Use; Embalming fluids. 

ethylene glycol dimethyl ether (GDME; glycol dimethyl 
ether; glvme; 1,2-dimeihoxvethane) 
CH,OCH;CH:OCH,. 

Properties; Water-white liquid vvith a mild odor. Sp. 
gr. 0.86S3 (20°C); b.p. S5.2=C: f.p. -69'C; refrac- 
tive index 1.3792 (20/D); flash point 34° F (open 
cup); soluble in water and hydrocarbons; pH 8.2. 
Hazard: Flammable, dangerous fire risk. 

Use: Solvent. 

Shipping regulations: Flammable liquid, n.o.s.. (Rail) 
Red label. (Air) Flammable Liquid label. 

ethylene glycol dinitratc. A freezing-point depressant 
for nitroglycerine, used in low-freezing dynamites. 
Hazard: Toxic; can penetrate the skin. Tolerance, 0.2 
^ ■ -^ppm in air. . . - - ' . 

' • ethylene glycol dipropionate (glycol propionate; glycol 
! d'ipropionate) (-CH:OCOC;H<);. Liqhid; sp, gr. 
! ■(15°C) 1.054; refractive index (25°C)'. 1,419; b.p. 

2II°C; f.p. less than -S0°C; solubility', in water. 
0.16^7 by weight. Combustible. 

Use: Plasticizer. 

ethvicne glvcol monoacctatc (clvcol monoacctate) 
HOCH;CH:OOCCH-.. 

Propenics: Colorless liquid; almost odorless; soluble 
in alcohol, ether, benzene, and toluene; parliallv sol- 
uble in water. B.p. 181-182°C: sp. gr. 1.108. l■l^^h 
point 215°F. Combustible. Low toxicity 
Derivation; (a) Heating ethylene glycol with acetic 
acid (glacial) or acetic anhydride; (b) pawing ethyl- 
ene oxide into hot acetic acid containing sodium ace- 
tate or sulfuric acid. 

I’sc: Solvent for nitrotxllulose, cellulose acetate, 
camphor. 

ethvicne glvcol monobcnzvl ether (Kenzvl "CcIIosolve"), 
0-H.CH:OC:ILOH 

Properties Water-white liquid, faint rose-likc odor; 
sp gr 1 070 (20 20'C); bp 255 9'C. vapor pres- 
sure 0 02 mm (20 C); flash point 265 I-. vm S.') 
lb cal (20'C) Combuslibie. autoicnition temp. 
665'' F 
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Containers; Glass jugs; glass-stoppered carboys. 
Hazard: Moderately toxic by ingestion. 

Uses: Solvent for cellulose acetate, dyes, inks, resins, 
perfume fixative; organic synthesis (selective hy- 
droxyethylating agent); coating compositions for 
leather, paper, and cloth; lacquers. 

ethylene glycol monobutyl ether (2-butoxyethanol, butyl 
“Cellosolve”). HOCH2CH2OC4H9. 

Properties: Colorless liquid; mild odor; high dilution 
ratio with petroleum hydrocarbons; soluble in alco- 
hol and water. B.p. 171.2°C; sp. gr. 0.9019 (20/20° C); 
wt/gal 7.51 lb (20° C); refractive index 1.4190 (25°C); 
vapor pressure 0.76 mm (20° C); flash point 142°F. 
Autoignition temp. 472° F. Combustible. Low tox- 
icity. 

Grade: Technical. 

Containers: 1-gal cans; 5- and 55-gal drums; tank cars 
and trucks. 

Hazard: Moderately toxic. Tolerance, 50 ppm in air. 
Uses: Solvent for nitrocellulose resins; spray lacquers; 
quick-drying lacquers; varnishes; enamels; dry- 
cleaning compounds; varnish rernovers; textile (pre- 
venting spotting in printing or dyeing); mutual solvent 
for “■soluble" mineral oils to bold soap in solution 
and to improve the emulsifying properties. 

ethylene glycol monobutyl ether acetate (butyl “Cello- 
solve” acetate). C9H9OCH2CH2OOCCH). 

Properties: Colorless liquid; fruity odor. Soluble in 
hydrocarbons and organic solvents; insoluble in wa- 
ter. B.p. 192.3°C; sp. gr. 0.9424 (20/20°C); f.p. 
-63.5°C; flash point I90°F. Combustible. Low tox- 
icity. 

Grade; Technical. 

Containers; 1-, 5-, 55-gal drums; tank cars; tank trucks. 
Uses: High-boiling solvent for nitrocellulose lacquers, 
epoxy resins, multicolor lacquers; film coalescing aid 
for polyvinyl acetate latex. 

ethylene glycol monobutyl ether laurate (butoxyethyl 
laurate) C,|H23C00(CH2)20C,H9. 

Properties; Liquid; sp. gr. (25°C) 0.985; f.p. -10 to 
-15°C; insoluble in water. Combustible. Probably 
low toxicity. 

Use; Plasticizer. 

ethylene glycol monobutyl ether oleate (butoxyethyl ol- 
eate) C17H33COOCH2CH2OC4H9. 

Properties: Liquid; sp. gr. (25°C) 0.892; f.p. less 
than -45° C; insoluble in water. Combustible. Prob- 
ably low toxicity. 

Use: Plasticizer. 

ethylene glycol monobutyl ether stearate (butoxyethyl 
stearate) C,7H35CO0C2H4OC4H9. 

Properties: Colorless liquid. Sp. gr. 0.882 (20°C); 
(25° C) 1.446; vapor pressure < 0.01 mm (20° C); b.p. 
210-233°C (4 mm); m.p. 16.5°C; insoluble in water. 
Combustible. 

Uses: Plasticizer and solvent. 

ethylene glycol monoethyl ether (2-ethoxyethanol; “Cel- 
losolve” solvent). HOCH2CH2OC2H5. 

Colorless liquid, practically odorless; b.p. 
135.6°C; sp. gr. 0.9311 (20/20°C); wt/gal 7.74 lb 
(20° C); refractive index 1.4060 (25° C); flash point 
*20°F; pour point < 100°F. Autoignition temp. 
460° F. Miscible with hydrocarbons and water. Com- 
bustible. 

Grade: Technical. 

Containers; 1-gal cans; 5- and 55-gal drums; tank cars. 
Hazard: Moderate fire risk. Moderately toxic; ab- 
sorbed by skin. Tolerance, 100 ppm in air. 

Uses; Solvent for nitrocellulose, natural and synthetic 


resins; mutual solvent for formulation of soluble 
oils; lacquers and lacquer thinners; dyeing and print- 
ing textiles; varnish removers; cleaning solutions; 
leather; anti-icing additive for aviation fuels. 

ethylene glycol monoethyl ether acetate (“Cellosolve” 
acetate). CH3COOCH2CH2OC2H5. 

Properties: Colorless liquid; pleasant, ester-like odor; 
b.p. 156.3°C; sp. gr. 0.9748 (20/20°C); wt/gal 8.1 
lb (20° C); refractive index 1.4030 (25° C); viscosity 
1.32 cp. {20°C); flash point 120°F; f.p. --61.7°C; 
vapor pressure 2 mm (20° C). Miscible with aro- 
matic hydrocarbons; slightly miscible with water. 
Combustible. 

Grade; Technical. 

Containers: 1-gal cans; 5- and 55-gal drums; tank 
cars up to 10,000 gals. 

Hazard: Moderately toxic by ingestion; moderate 
fire risk. 

Uses: Solvent for nitrocellulose, oils and resins; re- 
tards “blushing” in lacquers; varnish removers; 
wood stains; textiles; leather. 

ethylene glycol monoethyl ether laurate 
C„H23COO(CH2)20C2Hs. 

Properties: Liquid; sp. gr. (25°C) 0.89; f.p. -7 to 
-1 1°C; insoluble in water. Combustible. 

Uses: Plasticizer. 

ethylene glycol monoethyl ether ricinoleate 

C, 7 H 32 ( 0 H)C 00 (CH 2 ) 20 C 2 H 5 . 

Properties: Liquid; sp. gr. (25° C) 0.929; f.p. less 
than -10°C; insoluble in water. Combustible. 

Use; Plasticizer. 

ethylene glycol monohexyl ether (n-hexyl “Cellosolve”). 

C 6 H, 30 CH 2 CH 20 H. 

Properties; Water-white liquid; sp. gr. 0.8887 (20/ 
20°); 7.4 Ib/gal (20°C); b.p. 208.1°C; vapor pres- 
sure 0.05 mm (20° C); f.p. -50.1°C; flash point 195°F. 
Combustible. Low toxicity. 

Containers: 1-gal can; 5-, 55-gal drums. 

Use: High-boiling solvent. 

ethylene glycol monomethyl ether (2-methoxyethanol, 
methyl “Cellosolve”). CH3OCH2CH2OH. 

Properties: Colorless liquid; mild, agreeable odor; 
stable; miscible with hydrocarbons, alcohols, ke- 
tones, glycols, water. B.p. 124.5°C; sp. gr. 0.9663 
(20/20°C); wt/gal 8.0 lb (20°C); refractive index 
1.4021 (20°C); flash point 110°F; f.p. -85.1°C. 
Autoignition temp. 551°F. Combustible. 

Derivation; From ethylene oxide. 

Grade: Technical. 

Containers; 1-, 5-gal cans; 55-gal drums; tank cars; up 
to 10,000 gal. 

Hazard: Moderately toxic by ingestion and inhalation; 
moderate fire risk. Tolerance, 25 ppm in air. 

Uses: Solvent for nitrocellulose, cellulose acetate, al- 
cohol-soluble dyes, natural and synthetic resins; sol- 
vent mixtures; lacquers; enamels; varnishes; leather; 
perfume fixative; wood stains; sealing moisture- 
proof cellophane; jet fuel deicing additive. 

ethylene glycol monomethyl ether acetate (methyl “Cel- 
losolve” acetate). CH3COOCH2CH2OCH3. 

Properties: Colorless liquid; pleasant odor; stable; 
miscible with common organic solvents; soluble in 
water. Sp. gr. 1.0067 (20/20°C); b.p. 14S°C; vapor 
pressure 2 mm (20° C); flash point 120°F; wt/gal 8.4 
lb (20°C); f.p. -65.1°C. Combustible. 

Containers: 1-, 5-gal cans; 55-gal drums; tank cars. 

Hazard: Moderately toxic by ingestion and inhalation; 
moderate fire risk. Tolerance, 25 ppm in air. 

Uses: Solvent for nitrocellulose, cellulose acetate. 
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various gums, resins, waxes, oils; textile printing; 
photographic film; lacquers; dopes. 

ethylene glycol monomethyl ether acetvl ricinoleate 
CnH32(0C0CH,)C00CH2CH20CH3. ’ 

Properties: Liquid; sp. gr. 0.966; refractive index 
1.460; boiling range 220-260°C; f.p. less than 
-60°C; flash point 425°F; insoluble in water. Com- 
bustible. Low toxicity. 

Use: Plasticizer. 

ethylene glycol monomethyl ether ricinoleate 
C, 7 H 32 ( 0 H)C 00 CH 2 CH 20 CH 3 . 

Properties: Liquid; sp. gr. (25°C) 0.935; f.p. less 
than -60° C; insoluble in water. Combustible. Low 
toxicity. 

Use: Plasticizer. 

ethylene glycol monomethyl ether stearate 
C,7H35C00CH2CH20CH3. 

Properties: Liquid; sp. gr. 0.890; m.p. 21° C; insoluble 
in water. Combustible. Low toxicity. 

Use: Plasticizer. 

ethylene glycol monoocfyl ether 
C4H,CHC2H5CH230CH2CH20H. 

Properties: Colorless, odorless liquid; b.p. 228.3° C; 
sp. gr. 0.8859; flash point 230° F; vapor pressure 
0.02 mm (20° C). Combustible. Low toxicity. 

Uses; Solvent for cellulose esters; plasticizers. 

ethylene glycol monophenyl ether (2-phenoxyethanol, 
phenyl “Cellosolve”). CsHsOCHiCHaOH. 

Properties; Colorless liquid; faint aromatic odor; sta- 
ble in presence of acids and alkalies; partially solu- 
ble in water. Sp. gr. 1.1094 (20/20°C); b.p. 244.9°C; 
f.p. 14°C; vapor pressure <0.01 mm (20°C); flash 
point 250°F; phenol 0.3% (max.); 9.2 Ib/gal. Com- 
bustible; low toxicity. 

Grade: Technical. 

Containers: 1-, 5-gal cans; 55-gal drums. 

Uses: Solvent for cellulose acetate, dyes; inks, resins; 
perfume and soap fixative; bactericidal agent; or- 
ganic synthesis of plasticizers, germicides, perfume 
materials and pharmaceuticals. 

ethylene glycol monoricinoleate 
C|7H32(0H)C00(CH2)20H. 

Properties; Clear, moderately viscous, pale yellow 
liquid; mild odor; miscible with most organic sol- 
vents. Sp. gr. 0.965 (25/25° C); saponification value 
170; hydroxyl value 270; solidifies at -20°C; insolu- 
ble in water. Combustible. Low toxicity. 

Derivation: Castor oil and ethylene glycol. 

Grade: Technical. 

Containers: 5-gal cans; 55-gal drums. 

Uses: Plasticizer; greases; urethane polymers. 

ethylene glycol monostearate (glycol stearate) 
C,7H,.,C00(CH2)20H. 

Properties; Yellow waxy solid; m.p. 57-60° C; sp. gr. 
0.96 (25° C): soluble in alcohol, hot ether, and ace- 
tone; insoluble in water. Combustible. 

ethylene glycol silicate (HOCH;CH;)3SiOj. 

Properties; Colorless liquid; slowly hydrolyzed by 
acids; miscible with water. 

Uses; Nonvolatile bonding agent for pigments; 
weather-proofing paints for protecting concrete, 
stone, brick, and plastic surfaces. 

eIh\lcnc-hcxcnc-l-copolymcr. Product developed espe- 
cially for use in blow-molded items; other possible 


uses are coatings for pipe, wire, and cables, sheet- 
ing, and monofilament. 

ethylene hydrate. See gas hydrate. 

ethyieneimine (aziridine; ethylenimine) Hr^NHCH;. 
Properties; Clear, colorless liquid with amine odon 
b.p. 57°C; sp. gr. 0.832 (20/4°C); refractive index 
1.4123 (25°C); f.p. -78°C: flash point 12° F. Miscible 
with water and most organic solvents, Autoigniiion 
temp. 6I2°F. 

Containers: Steel cylinders; plastic-lined drums. 
Derivation: From ethylene dichloride and ammonia 
by use of an acid acceptor. 

Harvard; Highly toxic and corrosive. Absorbed by- 
skin. Tolerance, 0.5 ppm in air. Dangerous fire and 
explosion hazard. Flammable limits in air 3.6 to 46%. 
Causes tumors in experimental animals; worker ex- 
posure should be minimized. A known carcinogen. 
Uses; Intermediate and monomer for fuel oil and lu- 
bricant refining, ion exchange, protective coatings, 
including paper and textiles, pharmaceuticals, ad- 
hesives, polymer stabilizers, surfactants. Alkyl sub- 
sticuied dorms, called alkyl azccancs, are used as m- 
termediates and for microbial control; aziridinyl 
compounds are also used as polymers and interme- 
diates. 

Shipping regulations: (inhibited) (Rail) Red label. 
(Air) Flammable Liquid label. Not accepted on pas- 
senger planes, (uninhibited) (Rail) Not listed. (Air) 
Not acceptable. 

clhylenc-maleic anhydride copolymer. 

Properties; Fine, water-soluble powder available as 
both straight-chain and crosslinked polymers in a 
variety of molecular weights. May be in form of free 
acid, sodium or amide-ammonium salts. Reacts 
readily with alcohols and amines. 

Uses: Oil-well drilling muds; stabilizers and thicken- 
ers in liquid detergents, cosmetics, paints; textile 
sizes; printing inks; suspending agents; ceramic bind- 
ers. 

clhylcncnaphthalcnc. See acenaphthene. 

« J 

ethylene oxide (epoxycthane; oxirane) CH;CH:0. 26th 
highest-volume chemical produced in U.S. (1975). 
Properties: Colorless gas at room temperature; solu- 
ble in organic solvents; miscible with water in all 
proportions; f.p. - 1 1 l.3°C; b.p. 10.73°C; sp. gr. (20/ 
20°C) 0.8711; wt'gal (20°C) 7.25 lb; viscosity (0°C) 
0.32 cp; flash point (TOC) below 0°F; autoignition 
temp. 804° F. 

Derivation: (a) oxidation of ethylene in air or oxygen 
with silver catalyst; (b) action of an alkali on ethylene 
chlorohydrin. 

Grades: Technical; pure (99.7%). 

Containers; Cylinders; lank cars. 

Hazard; Highly flammable; dangerous fire and explo- 
sion risk. Rammablc limits in air 3 to lOOfr. Toxic; 
irritrating to eyes and skin. Tolerance. 50 ppm in air. 
Safety data .sheet available from Mfg. Chemists 
Assn.. Washington. D.C. 

Uses: Manufacture of ethylene glycol and higher gly- 
cols; surfactants: acrylonitrile; cthanolamines; petro- 
leum demulsifier; fumigant; rocket propellant; in- 
dustrial sterilant, e.g.. medical plastic tubing. 

Shipping regulations: (Rail) Red label. (.Air) Mam- 
mablc Liquid label. Not acceptable on passenger 
planes. 
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cthylene-propylene-diene monomer. See ethylene-pro- 
pylene terpolymer, 

ethylene-propylene rubber (EPR). An elastomer made 
by the stereospecific copolymerization of ethylene 
and propylene. Has no unsaturation; cannot be vul- 
canized with sulfur, but can be cured with peroxides. 

ethylene-propylene terpolymer (EPT, EPDM). An 
elastomer based on stereospecific linear terpolymers 
of ethylene, propylene and small amounts of a non- 
conjugated diene; e.g., a cyclic or aliphatic diene 
(hexadiene, dicyclopentadiene, or ethylidene nor- 
bornene). The unsaturated part of the polymer mole- 
cule is pendant from the main chain, which is com- 
pletely saturated. Can be vulcanized with sulfur. 

Properties of vulcanizate; Light cream to white; ex- 
cellent resistance to ozone, to high and low tem- 
peratures (from -60 to +300° F), and to acids and 
alkalies; good electrical resistance. Susceptible to 
attack by oils. 

Uses; Automotive parts; gaskets; cable coating; me- 
chanical rubber products; cover strips for tire side- 
walls; tire tubes; safety bumpers; coated fabrics; 
footwear; wire and cable coating. See also “Nordel.” 

ethylene thiourea NHCHjCHjNHis. ( 2 -imidazolidi- 
nethione). 

Properties: White to pale green crystals, faint amine 
odor; m.p. 1 99-204° C; slightly soluble in cold water; 
very soluble in hot water; slightly soluble at room 
temperature in methanol, ethanol, acetic acid, naph- 
tha. 

Containers; Fiber drums (150 lb). 

Uses: Electroplating baths; intermediate for antioxi- 
dants, insecticides; fungicides, vulcanization accelera- 
tors, dyes, pharmaceuticals, synthetic resins. 

ethylene urea (2-imidazolidinone; dihydro-2(3)-iraida- 

zolone; 2 -iraidazolidone) CHiCHiNHCOrlfH. 

Properties: White lumpy powder; odorless; m.p. 125- 
128°C; soluble in water. 

Use; Drip-dry fabrics and textiles. See dimethyloleth- 
ylene urea. 

ethylene-vinyl acetate copolymer (EVA). An elastomer 
used to improve adhesion properties of hot-melt and 
pressure-sensitive adhesives; also for conversion 
coatings and thermoplastics. See also “Ultrathene.” 

ethylenimine. See ethyleneimine. 

N-ethylethanolamine (ethylaminoethanol) 
C 2 H 5 NHCH 2 CH 2 OH. 

Properties: Colorless liquid. Sp. gr. 0.914 (20°C); 
boiling range 167-169°C; odor amine. Soluble in 
water, alcohol, and ether. Flash point 160°F (open 
cup). Combustible. Low toxicity. 

Containers: 5-gal cans; 55-gal drums; tank cars. 

Uses: Solvent; intermediate. 

ethyl ether (ether, diethyl ether; sulfuric ether; ethyl 
oxide; diethyl oxide) (C^Hs):©. 

Properties: Colorless, volatile, mobile liquid; hygro- 
scopic; aromatic odor; burning and sweet taste. B.p. 
34.5°C; freezing point -116.2°C; sp. gr. 0.7147 
(20/20°C); surface tension 17.0 dynes/cm (20°C); 
refractive index (n 20/D) 1.3526; viscosity 0.00233 
poise (20° C); vapor pressure 442 mm (20° C); spe- 
cific heat 0.5476 cal/g (30°C); Hash point -49° F; au- 
toignition temp. 356° F; latent heat of evaporation 
83.96 cal/g at b.p.; electric conductivity 4 X 10'” 
reap, ohms (25°C); wt/gal 6 lb (20°C). Soluble in 
alcohol, chloroform, benzene, solvent naphtha, and 
oils; slightly soluble in water. 


Derivation: By the action of sulfuric acid on ethyl al- 
cohol or ethylene, followed by distillation. 

Method of purification: Rectification, dehydration, 
treatment with alkali and charcoal. 

Grades: U.S.P. (for anesthesia); A.C.S. Reagent; 
A.C.S. Absolute; C.P.; concentrated; U.S.P. 1880; 
washed; motor; electronic. 

Containers: 30-, 100-lb drums; tank trucks. 

Hazard; Extremely flammable, severe fire and explo- 
sion hazard when exposed to heat or flame. Forms 
explosive peroxides. Explosive limits in air 1.85 to 
48%. CNS depressant by inhalation and skin ab- 
sorption. Tolerance, 400 ppm in air. Safety data 
sheet available from Mfg. Chemists Assn., Wash- 
ington, D.C. 

Uses: Manufacture of ethylene and other chemical 
synthesis; industrial solvent (smokeless powder); an- 
alytical chemistry; anesthetic; perfumery; extractant. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

ethyl 3-etboxypropionate. C2H5OOCCH2CH2OC2H5. 

Properties; Liquid; sp. gr, (20°C) 0.9496; b.p. 170. 1°C; 
vapor pressure (20°C) 0.9 mm; sets to glass at 
-100°C; slightly soluble in water. Flash point 180°F 
(O.C.). Combustible. 

Uses; Intermediate for vitamin Bi; other chemicals. 

ethylethylene. See butene- 1. 

I 1 

ethylethyleneimine (2-ethylaziridine) C 2 H 5 HCNHCH 2 . 

Properties: Water-white liquid; b.p. 87-90°C; sp. gr. 
(25/25°C) 0.812-0.816. 

Hazard: Toxic. 

Uses: Organic intermediate whose derivatives are 
used in the textile, paper, rubber and pharmaceutical 
industries. 

ethyl ferrocenoate (ferrocenecarboxylic acid ethyl ester) 
(C 5 H 4 COOC 2 H 5 ) 2 Fe. Orange crystalline solid; m.p. 
63-64°C. Used as an intermediate. 

ethylBuoroformate FCOOC2H5. 

Properties: Liquid. Sp. gr. 1.11 (33°C); b.p. 57°C. 

Derivation; Interaction of ethylchloroformate and a 
reactive fluoride. 

Hazard; Highly toxic; strong irritant. 

Shipping regulations: (Rail, Air) Not listed. 

ethylfluorosulfonate C2H5OFSO2. 

Properties: Liquid. Ethereal odor. 

Hazard: Highly toxic; strong irritant. 

ethyl formate HCOOC2H5. 

Properties: Water-white, unstable liquid. Pleasant, 
aromatic odor. Miscible with benzene, ether, alcohol; 
slightly soluble in water; gradual decomposition 
in water. Flash point -4°F (closed cup); explosive 
limits in air, 2.8-13.5%. Autoignition temp. 851 °F. 
Sp. gr. 0.9236 (20/20°C); f.p. -80.5°C; b.p. 54.3°C; 
vapor pressure 200 mm (20.6°C), 300 mm (30.2°C); 
wt/gal 7.61 lb ( 68 °F); refractive index 1.35975 
(20° C). 

Derivation: Heating ethyl alcohol with formic acid in 
presence of sulfuric acid. 

Grades: Technical; F.C.C. 

Hazard: Highly flammable; dangerous fire and ex- 
plosion risk. Narcotic and irritating to skin and eyes. 
Tolerance, 100 ppm in air. Use in foods restricted to 
0.0015%. 

Uses: Solvent for cellulose nitrate and acetate; ace- 
tone substitute; fumigant; larvicide; synthetic flavors; 
synthetic resins; medicine. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 
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ethyl 3-formylpropionate C2H500CC2H4C(0)H. 
Properties: Liquid; sp. gr. 1.0625 (20/20°C); b.p. 
190.9°C; f.p. less than -80°C; wt/gal 8.9 lb; flash 
point 200° F. Somewhat soluble in water. Combus- 
tible. 

Uses: Solvent for lacquers; antibiotic extraction; acetic 
acid separation; coalescing acids for emulsion paints. 

ethyl furoate C4H3OCO2C2H5. 

Properties: White leaflets or prisms. Insoluble in 
water; soluble in alcohol and ether. Sp. gr. 1. 1 174 
(20.8/4°C); m.p. 34° C. 

4-ethylheptane (ethyldipropylmethane) 

CH3(CH2)2CHC2H5(CH2)2CH3. 

Properties: Colorless liquid. Sp. gr. 0.730; b.p. 141.2°C; 
refractive index (n 20/D) 1.4109. Combustible. 
Grade: Technical. 

Use: Organic synthesis. 

ethyl heptanoate. See ethyl enanthate. 

ethyl heptazine. See ethoheptazine. 

2-ethylhexaldehyde (butylethylacetaldehyde; octyl alde- 
hyds; n^thy&exana}) 

Properties: Colorless, high-boiling liquid. Mild odor. 
Miscible with most organic solvents; slightly soluble 
in water. Sp. gr. 0.8205 (20°C); b.p. 163.4°C; vapor 
pressure 1.8 mm (20°C); flash point 125°F (open 
cup); wt/gal 6.8 lb. Combustible. 

Grades: Technical. 

Hazard: Moderate fire risk. 

Uses: Organic synthesis; perfumes. 

2,2'-(2-ethylhexamido)diethyl di(2-ethylhexoate) (“Flex- 
ol” 8N8) (C7H,50C0C2H4)2NC0C7H,5. 

Properties: Light-colored liquid; sp. gr. 0.9564 (20/ 
20°C); 8.0 Ib/gal (20°C); b.p. 256°C (5 mm); flash 
point 420°F; vapor pressure 0.60 mm (200°C); insol- 
uble in water; viscosity 139.2 cp (20° C). Combustible. 
Use: Plasticizer. 

2-efhylhexanal. See 2-ethylhexaldehyde. 

2-ethylhexanediol-l,3 (ethohexadiol; 2-ethyl-3-propyl- 
1, 3-propanediol) C3H7CH(OH)CH(C2H5)CH20H. 
Properties; Colorless, slightly viscous, odorless liquid; 
hygroscopic. Sp. gr. 0.9422 (20/20°C); 7.8 Ib/gal 
(20°C); b.p. 244°C; vapor pressure less than 0.01 
mm (20° C); flash point 260° F; freezing point below 
-40° C; refractive index 1.4465-1.4515; viscosity 323 
cp (20° C); soluble in alcohol and ether; partially 
soluble in water. Low toxicity; combustible. 

Grades: U.S.P. (as ethohexadiol); industrial. 

Uses; Insect repellent; cosmetics; vehicle and solvent 
in printing inks; medicine; chelating agent for boric 
acid. 

ethyl hexanoate. See ethyl caproate. 

2-clhyIhexanol. See 2-ethylhexyl alcohol. 

2-ethylhexenal. See 2-ethyl-3-propylacrolein. 

2-cthyl-]-hexene CH3(CH2)3(C2H5)C:CH2. 

Properties: Colorless liquid; sp. gr. 0.7270 (20/4°C); 
b.p. 120°C; refractive index (n 20/ D) 1.4157; soluble 
in alcohol, acetone, ether, petroleum, coal-tar sol- 
vents; insoluble in water. Combustible. 

Grade; 95% min purity. 

Hazard: Moderately toxic by ingestion and inhalation. 
Use; Organic synthesis of flavors, perfumes, medi- 
cines, dyes, resins. 

ethyl hcxoatc. See ethyl caproate. 


2-ethylhexoic acid (butyleth)’lacetic acid) 
QH9CH(C2H5)C00H. 

Properties; Mild-odored liquid; slightly soluble in 
water; sp. gr. 0.9077 (20/20°C); 7.6 Ib/gal (20°C); 
b.p. 226.9° C; vapor pressure 0.03 mm (20°C); freez- 
ing point -83°C; viscosity 7.73 cp (20°C); acid 
number 370; flash point 260°F; combustible. 

Grade; 99%. 

Containers: Drums; tank cars and trucks. 

Uses: Paint and varnish driers (metallic salts). Ethyl- 
hexoates of light metals are used to convert some 
mineral oils to greases. Its esters are used as plasti- 
cizers. 

2-ethyIhexyl. An eight-carbon radical of the formula 
CH3(CH2)3CH(C2H5)CH2 — . Many of its compounds 
were formerly called octyl (q.v.). 

2-ethylhexyl acetate 
CH3COOCH2CHC2H5C4H9. 

Properties: Water-white, stable liquid; very slightly 
soluble in water; miscible with alcohol. Sp. gr. 0.8733 
(20°C); b.p. 198.6°C; f.p. -93°C; vapor pressure 
0,4 mm (20° C); flash point 180°F; wt/gal 7,3 lb 
(20°C). Combustible; low toxicity. 

Grade; Technical (about 95%). 

Containers: 1-, S-gal cans; 55-gal drums. 

Use: Solvent for nitrocellulose, resins, lacquers, bak- 
ing finishes. 

2-ethylhexyl acrylate 

CH2;CHC00CH2CH(C2H5)C4H9. 

Properties; Liquid, pleasant odor, sp. gr. 0.8869; b.p. 
214-218°C; vapor pressure at 20°C 0.1 mm; sets to 
glass at -90° C; flash point 180°F (O.C.); insoluble 
in water. Combustible; low toxicity. 

Containers: 400-lb drums; tank cars. 

Uses: Monomer for plastics, protective coatings, pa- 
per treatment; water-based paints. 

2-ethyJhexyl alcohol (2-ethylhexanol; octyl alcohol) 

CH3(CH2)3CHC:H5CH20H. 

Properties: Colorless liquid. Miscible with most or- 
ganic solvents; insoluble in water. Sp. gr. 0.83 
(20°C); b.p. I83.5°C; f.p. -76°C; vapor pressure 
0.36 mm (20°C); refractive index 1.4300 (20°C); 
wt/gal 6.9 lb (20°C); flash point I78°F. Combus- 
tible; low toxicity. 

Derivation: (a) Oxo process, from propylene and syn- 
thesis gas. (b) Aldolization of acetaldehyde or butjT- 
aldehyde, followed by hydrogenation. 

Grade: Technical. 

Containers: I-, 5-gal cans; 55-gal drums; tank cars. 
Uses; Plasticizer for PVC resins; defoaming agent; 
wetting agent; organic synthesis; solvent mixtures 
for nitrocellulose, paints, lacquers, baking finishes; 
penetrant for mercerizing cotton; textile finishing 
compounds; plasticizers; inks; rubber; paper; lubri- 
cants; photography; dry cleaning. 

2-ethylhexylamine C4H9CH(C:H5)CH2NH:. 

Properties: Colorless liquid; sp. gr. 0.7894 (20/20°C); 
6.56 Ib/gal (20°C); b.p. 169.2°C; vapor pressure 1.2 
(20°C); viscosity 1.1 1 cp (20°C); flash point 140°F 
(open cup). Soluble in water; solubilitv of water in 
(20°C), 25.3%. Combustible. 

Hazard: Moderate fire risk. Moderately toxic. 

Uses; Synthesis of detergents, rubber chemicals, oil 
additives and insecticides. 

N-2-ethylhe,xyIaniline CiHjNHCHrCHlC’H.OCjH^. 
Properties; Light yellow liquid with mild odor. Sp. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



2-ETHYLHEXYL BROMIDE 


364 


gr. (20/20°C) 0.9 n 9; b.p. (50 mm) 194°C; vapor 
pressure (20° C) <0.01 mm; freezing point, sets to a 
glass below -70°C; viscosity (20°C) 7.4 cp; solubil- 
ity in water {20°C) <0.01%; flash point 325°F (COC). 
Combustible. 

Hazard: Toxic on chronic exposure. 

Uses; Solvent; organic synthesis. 

2-ethylhexyl bromide C4H9CH(C2H5)CH2Br. 

Properties; Water-white liquid, b.p. 56-58°C (6 
mm); insoluble in water. 

Uses: Introduction of the 2-ethylhexyl group in or- 
ganic synthesis. Preparation of disinfectants, phar- 
maceuticals. 

2-ethylhexyl chloride C4H9CH(C2H5)CH2C1. 

Properties: Colorless liquid. Sp. gr. 0.8833 (20°C); 
b.p. 172.9°C; refractive index 1.4310; 7.33 Ib/gal; 
flash point 140°F (open cup); freezing point -135°C. 
Insoluble in water. Combustible. 

Hazard: Moderate fire risk. Moderately toxic. 

Use: Synthesis of cellulose derivatives, dyestuffs, 
pharmaceuticals, textile auxiliaries, insecticides, res- 
ins. 

2-ethylhexyI cyanoacetate 

CNCH2C00CH2CH(C2H5)C4H,. Liquid; b.p. 
150°C; refractive index (n 20/D) 1.4389; insoluble in 
water; soluble in alcohol, benzene, and ether. Com- 
bustible. 

Containers: 55-gal steel drums. 

Use: Organic intermediate. 

2-efhylhexyl isodecyl phthalate 
C4H9CH(C2H5)CH200CC«HsC00C7H,4CH(CH3)2. 
Properties; Colorless, high-boiling liquid; good di- 
electric properties. Combustible. Refractive index 
1.478-1.488 (25°C); sp. gr. 0.969-0.977 (25/25°C). 
Miscible with most common solvents, thinners and 
oils. 

Containers: Tank cars and trucks. 

Use; Plasticizer. 

2-ethylhexyImagnesium chloride 
C4H9CH(C2H5)CH2MgCl. Grignard reagent avail- 
able commercially in tetrahydrofuran solution. 
Containers; 55-gal drums. 

2-clhylhexyl octylphenyl phosphite 

(C8H„p)2(C8HnQHnC6H40)P. 

Properties: Colorless to light-yellow liquid with char- 
acteristic odor. Sp. gr. (20/4° C) 0.935-0.950; flash 
point 385° F; insoluble in water. Combustible. 
Containers: 5, 55-gal drums. 

Uses: Antioxidant; plasticizer; flame retardant; lubri- 
cating oil additive. 

3i3 -(2-efhylhexyl) thiodipropionate (dioctyl thiopropi- 
onate) (C8H,700CCH2Ch2)2S. 

Properties: Colorless liquid; sp. gr. (25° C) 0.952. In- 
soluble in water; soluble in most organic solvents. 
Combustible. 

Uses: Antioxidant; stabilizer and lubricant. 

ethyl 2-hydroxy-2,2-bis(4-chlorophenyl) acetate. See 
chlorobenzilate. 

ethyl hydroxyethyl cellulose (EHEC). A cellulose 
ether. 

Properties; White granular solid; available in extra 
low, and high-viscosity types. Soluble in mixtures of 
aliphatic hydrocarbons containing alcohol; soluble in 
water. Combustible. 

Uses: Stabilizer; thickener; binder; film former in silk 
screen and gravure printing inks; protective coatings; 
aqueous, aqueous-organic, and organic solvent 
systems. 


ethyl alpha-hydroxyisobufyrate (CH3)2COHCOOC2H5. 
Properties; Water-white liquid; sp. gr. 0.978-0.986 
(20°C); b.p. 149-150°C; soluble in water, alcohol, 
and ether. Combustible. 

Uses: Solvent for nitrocellulose and cellulose acetate; 
solvent mixtures for cellulose ethers; organic synthe- 
sis; pharmaceuticals. 

ethylidene chloride (1,1-dichloroethane) CH3CHCI2. 
Properties: Colorless, neutral, mobile liquid; aro- 
matic ethereal odor; saccharin taste. Soluble in al- 
cohol, ether, fixed and volatile oils; very sparingly in 
water. Sp. gr. 1.174 (17°C); b.p. 57-59°C; freezing 
point -98°C; refractive index (n 20/D) 1.4166. 
Combustible. 

Hazard: Moderately toxic. Tolerance, 200 ppm in air. 
Use; Medicine; extraction solvent; fumigant. 

ethylidenediethyl ether. See acetal, 
ethylidenedimethyl ether. See dimethylacetal. 
ethylidene fluoride. See 1,1-difluoroethane. 

5-ethylidene-2-norbornene (ENB). A diene used as the 
third monomer in EPDM elastomers. 

Hazard: Toxic; tolerance, 0.2 ppm in air. 

ethyl iodide (iodoethane) C2H5I. 

Properties: Colorless liquid; turns brown on exposure 
to light. Soluble in alcohol and ether; slightly sol- 
uble in water. Sp. gr. 1.90-1.93 (25/25°C); f.p. 
-I08°C; b.p. 72°C; refractive index (n 15/D) 1.5168. 
Combustible. 

Derivation: By digesting red phosphorus with abso- 
lute ethyl alcohol, after which iodine is added. The 
mixture is heated under a reflux condenser and fi- 
nally distilled. 

Hazard: Moderately toxic by inhalation and skin ab- 
sorption. Narcotic in high concentrations. 

Uses; Medicine; organic synthesis. 

ethyl iodoacetate CH2ICOOC2H5. 

Properties: Dense, colorless liquid. Decomposed by 
light and air; also (very slowly) by alkaline solutions 
and water. Sp. gr. 1.8; b.p. 179°C; vapor density 
7.4; vapor pressure 0.54 mm (20°C). 

Derivation; Interaction of potassium iodide with 
ethyl bromo- or chloroacetate. 

Hazard: Strong irritant to eyes and skin. 

ethyl iodophenylundecylate. See iophendylate. 

5-ethyl-5-isoamylbarbituric acid. See amobarbital. 

ethylisobutylmethane. See 2-methylhexane. 

ethyl isobutyrate (CH3)2CHCOOC2H5. 

Properties: Colorless, volatile liquid. Soluble in alco- 
hol and ether; slightly soluble in water. Sp. gr. 
0.870; b.p. 1I0-111°C; f.p. -88°C; refractive index 
(n 20/ D) 1.3903. Combustible. 

Derivation; Heating isobutyric acid and ethyl alcohol, 
with subsequent distillation. 

Hazard; Moderately toxic. 

Uses; Organic synthesis; flavoring extracts. 

ethyl isocyanate C2H5NCO. Liquid; sp. gr. 0.898; b.p. 
60°C; soluble in chlorinated and aromatic hydrocar- 
bons. 

Hazard: Highly toxic. 

Use: Pharmaceutical and pesticide intermediate. 
Shipping regulations: (Air) Poison label. Not ac- 
ceptable on passenger planes. 

2-cthylisohexanol (CH3)2CHCH2CH(C2H5)CH20H. 
Properties; Liquid; sp. gr. 0.825-0.835 (20/20°C); 
boiling range 173.0-181.0°C; refractive index (n 



365 


ETHYL” METAL DEACTIVATOR 


20/D) 1.4235; density ^.89 Ib/gal (20°C); flash point 
170° F (COC). Combustible. Low toxicity. 
Containers: Tank cars and trucks. 

Use: Chemical intermediate. 

ethyl isofhiocyanate. See ethyl thiocarbimide. 

ethyl isovalerate (ethyl valerate; ethyl 2-methylbuty- 
rate) (CH 3 ) 2 CHCH 2 C 90 C 2 H 5 . 

Properties: Colorless oily liquid with fruity odor. B.p. 
135°C; f.p. -99°C; sp. gr. 0.864 (20/20°C); refrac- 
tive index (n 20/D) 1.3950-1.3990. Slightly soluble 
in water; miscible with alcohol, ether, and benzene. 
Low toxicity. Combustible. 

Derivation: Heating sodium valerate and ethyl alco- 
hol in presence of sulfuric or hydrochloric acid, 
with subsequent distillation. 

Grades: Technical; F.C.C. 

Uses: Essential oils; perfumery; artificial fruit es- 
sences; flavoring. 

ethyl lactate CH3CHOHCOOC2H5. 

Properties: Colorless liquid. Mild odor. Miscible with 
water, alcohols, ketones, esters, hydrocarbons, oils. 
Sp. gr. 1.020-1.036 (20/20°C); b.p. 154°C; flash 
point 115°F (closed cup); wt/gal 8.55 lb (approx.) 
(20°C). Autoignition temp. 752°F. Low toxicity. 
Combustible. 

Derivation: (a) By the esterification of lactic acid 
with ethyl alcohol; (b) by combining acetaldehyde 
with hydrocyanic acid to form aceltadehyde cyano- 
hydrin, which is converted into ethyl lactate by 
treatment with ethyl alcohol and an inorganic acid. 
Grades: Technical (96%). Combustible. 

Containers: 5-, 55-gal steel drums. 

Hazard: Moderate fire risk. 

Uses: Solvent for nitrocellulose, cellulose acetate, 
many cellulose ethers, resins; lacquers; paints; 
enamels; varnishes; stencil sheets; safety glass; 
flavoring. 

ethyl levulinate CH 3 CO(CH 2 ) 2 COOC 2 H 5 . 

Properties: Colorless liquid; sp. gr. 1.012; b.p. 205- 
206°C; soluble in water; miscible with alcohol; re- 
fractive index (n 20/ D) 1.4229. Combustible. 

Uses: Solvent for cellulose acetate and starch ethers; 
flavoring. 

cthyllithium (lithium ethyl). 

Properties: Transparent crystals, decomposed by 
water. The commercial product is a 2M suspension 
of C 2 H 5 Li in benzene. 

Hazard: Flammable; reacts with oxidizing materials. 
Uses: Grignard-type reactions. 

ethylmagncsium bromide C 2 H 5 MgBr, dissolved in 
ether. 

Properties: Liquid; sp. gr. 1.01. 

Containers: Glass bottles; 5-, 55-gal drums. 

Hazard: Flammable; dangerous fire risk. 

Uses: Grignard-type reactions. 

ethylmagncsium chloride CiHsMgCI, dissolved in ether. 
(Is also offered commercially in tetrahydrofuran). 
Propenies: Liquid; sp. gr. 0.85. 

Containers: Glass bottles; 5-, 55-gal drums. 

Hazard: Flammable; dangerous fire risk. 

Uses: Grignard-type reactions. 

ethyl malonate (malonic ester; diethyl malonatc) 

CHjfCOOCiHs):. 

Properties: Colorless liquid; sweet ester odor. Insolu- 
ble in water; soluble in alcohol, ether, chloroform. 


and benzene. B.p. 198°C; f.p. -50°C; sp. gr. 1.055 
(25p5°C); flash point 200°F. Combustible. Low 
toxicity. 

Derivation: By passing hydrogen chloride into cy- 
anoacetic acid dissolved in absolute alcohol, with 
subsequent distillation. 

Containers: Carboys; bottles. 

Uses: Intermediate for barbiturates and certain pig- 
ments; flavoring. 

ethyl mercaptan. Legal label name for ethancthiol, 
q.v. 

ethylmercuric acetate C 2 H 5 HgOOCCH 3 . 

Properties: White crystalline powder; m.p. 178°C; 
slightly soluble in water; soluble in many organic 
solvents; may be steam-distilled. 

Hazard; Highly toxic; strong irritant. See mercury'. 
Use: Seed fungicide as dust or slurry with water. 
Shipping regulations; (Rail, Air) Mercury compounds, 
solid, n.o.s.. Poison label. 

ethylmercuric chloride C 2 H 5 HgCl. 

Properties: Crystals; sp. gr. 3.482; m.p. 193°C. Insol- 
uble in water; slightly soluble in ether; soluble in 
hot alcohol. Sublimes readily. 

Derivation; Reaction of zinc diethyl and mercuric 
chloride. 

Hazard: Highly toxic; strong irritant. See mercury'. 
Uses: Fungicide for seed or bulb treatment either 
alone or with other organic mercury compounds. 
Shipping regulations: (Rail, Air) Mercury' com- 
pounds, solid, n.o.s.. Poison label. 

ethylmercuric phosphate (C 2 H 5 HgO) 3 PO. 

Properties; White powder, soluble in water; garlic- 
like odor. 

Derivation: Reaction of ethylmercuric acetate with 
phosphoric acid. 

Hazard: Highly toxic; strong irritant. See mercury'. 
Uses: Seed fungicide; timber presen'ative. 

Shipping regulations; (Rail, Air) Mercuo' com- 
pounds, solid, n.o.s.. Poison label. 

ethylmercurithiosalicylic acid, sodium salt. See thimer- 
osal. 

cthylmercury 2,3-dihydroxypropyl mcrcaptide 

C2H5HgSCH2CH0HCH20H. Organic mercurial 
compound used as a fungicidal dust or in slurry 
treatment for control of seedbome diseases and to 
reduce losses from seed decay and damping-off of 
wheat, oats, rye, etc. 

Hazard; Highly toxic. See mercury. 

Shipping regulations; (Rail, Air) Mercury com- 
pounds, solid, n.o.s.. Poison label. 

cthylmercury-para-foluenesulfonanilide (EMTS; “Cere- 
san" M) Q.HsN(HgC2Hi)S02C,H,CH,. 

Properties: Cry'stals; pungent odor; m.p. 154-157°C; 
nearly insoluble in water; soluble in acetone and 
chloroform. 

Hazard; Highly toxic. See mercurv. 

Uses: Dust or slurry for control of seed-borne diseases 
and of fungi by treatment of seeds or bulbs. 

Shipping regulations; (Rail, Air) Mercury' compounds, 
solid, n.o.s.. Poison label. 

“Ethyl” Metal Deactivator.’" Trademark. Contains 
80% N,N'-disalicylidene-l,2-diaminopropanc and 
20% toluene solvent. Amber liquid; density 1.0672 
g/ml at 68°F; flash point (open cup) 84°F. Soluble 
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in gasoline, insoluble in water. Used to neutralize the 
in promoting fuel oxidation. 
Hazard. Flammable; moderate fire risk. Irritant to 
eyes and skin. " 


ethyl methacrylate HjC.CCHjCOOCjH, 

Properties; Colorless liquid- b.p. 119°C; f.p. below 

I 411^ ® ’ '■®fractive index (n 25/D) 

1.4116, flash point (open cup) 70°F (O C )■ insoluhip 
in pter; readily polymerized. 

I^rivation; Reaction of methacrylic acid or methvi 
methacrylate with ethyl alcohol methyl 

Grade; Technical (inhibited). 

Containers: Drums; tank cars 

^hfnn-^ ‘^i’^niical intermediates 

^-^'‘’y'-™^‘n-toluidi„e. 

-id. See vin- 

ethyl 2-methylbulyrate. See ethyl isovalerate. 

/sed'"fo‘?Sen7ng Szinf ^emu'rf'^ cellulose ether 
>ng. See also polym\ wafe’r-sS'lS''"® 
ethyl methyl ether C2H5OCH, 

sXbirin^water*m'‘’“w •’ P- i0 8°C 

flash point -35= F- inf n*cohol and ether 

Hazard; HiXy flamLht ‘a ‘.""’P- 374=^ 

sion risk. ’ dangerous fire and explo- 

Use; Medicine 

R-* l*W. (Air, 

A super- 

melting solid; m p 45=0 k „ ^?i'r?‘?“‘zcd is a low- 
Use: Curing epox^reln^ys^t --)• 

k^etone*(q'vX”"*‘ i'°‘’ methyl ethyl 

;lJ[^£^SSyde”f te aldehyde C-16; 

CH3(QH5)(^HC00C2H5. 

strXg'odor^°su2estive o^f '’^^‘"8 a 

,de. 'ncihylsuccinimide. See ethosuxim- 

Q HsCH/CjHutljH^CH'fnmr 
Properties; LiXd \^”^°“^CH2CH(CH,)2. 

flash S 28^5o^S °«355 (20/20OC); bp 
bustible. ^ C, insoluble in water. Com-' 

and surfactant^ synthetic lubricants, defoamers 


pp'hSTn‘.iLS'oK,i™'”" “■ " 

Grades; Technical; N.F. 

'"Sestion. Habit-forming 

Use; Medicine. 

N-ethylmorphoIine CH2CH2OCH2CH2N CH2CH,. 
^bTe^S'wSX^'' ammoniacal odor. Misci- 

“'S’' « 

Grade; Technical. 

Containers: Drums; tank cars. 

tf sidn irritant 
ppm in al ^ by skin. Tolerance, 20 

^u^bber'accXrif*^ dyestuffs, pharmaceuticals, 
for d^r rplTnc agents. Solvent 

thL?foXs ’ "’aking polyure- 

Trademark. Con- 

pyl alcohor 7"^ substituted oleamides, 37% isopro- 
Clear nmK/.’ — °uiatic solvent, and 4% water, 

flash nXw 1 ‘i^^’sity 0.888 g/ml at 68°F; 

to remX i ‘'“P^ 75° F; pour point 50°F. Used 
of carhiirptpi"*^ prevent deposits on the throat walls 

corrosion n P'^^'-'cut carburetor icing, and as a 

corrosion preventive. 

Hazard: Flammable; dangerous fire risk. 

ethyl mustard oil. See ethyl thiocarbimide. 

‘"‘^adecanoate) 
CH3(CH2),2C00C2H5. 

295=*r '?ns V ®P' S'”- U’-P- J2°C; b.p. 

soluble in '^ater; soluble in alcohol; slightly 

(NA^'M-1-n.pWl.jl- 

^b*rf^^nsor-^°T°^*^®® flfluid; refractive index 1.6475; 
aZi e/ho Insoluble in water; soluble in alcohol 
and ether. Combustible. 

Use: Intermediate. 

ethyl nitrate C2H5NO3. 

p°Ic>.ricss liquid; pleasant odor; sweet 
wafpi- p m alcohol and ether; insoluble in 
rnX’.iu^P- ’-116; f.p. -112°C; b.p. 87.6°C; 

heavier than air. Flash point 50°F 
Dprivf.^- explosive limit 3.8%. 

ariH ' vil' heating alcohol, urea nitrate and nitric 

acid, with subsequent distillation, 
ris^*^ Plammable; dangerous fire and explosion 

^ropSXt"*^ synthesis; drugs; perfumes; dyes; rocket 

^ceptXll ''®®“'“Uons: (Rail) Red label. (Air) Not ac- 

ethyl nitrite C2H5NO2. 

roperties: Yellowish, volatile liquid. Soluble in alco- 
h n decomposes in water. Sp. gr. 0.90; 

.p. I0.4 C. Flash point -31=F. Decomposes spon- 
taneously at 194°F. 

^‘8hly flamrnable; dangerous. Explodes at 
. Explosive limits in air 3 to 50%. Narcotic in 
nigh cone. 

^es. Organic reactions; medicine; synthetic flavoring. 

,Sl‘Pu.‘"f .'■®?“'®Uons: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

ethyl nonanoate. See ethyl pelargonate. 
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ethyl octanoate. See ethyl caprylate. 
ethyl octoate. See ethyl caprylate. 
ethyl oenanthate. See ethyl enanthate. 

ethyl oleate C17H33COOC2H5. 

Properties; Light-colored, yellowish oleaginous liq- 
uid. Insoluble in water; soluble in alcohol and ether. 
Solubility of water in product 1.0 cc/100 cc (202°C). 
Wt/gal 7.27 lb (20°C); refractive index 1.45189 
(20°C); f.p. -32°C (approx); sp. gr. 0.867; flash 
point 348° F. Combustible; low toxicity. 

Uses: Solvent; plasticizer; lubricant; water-resisting 
agent; flavoring. 

ethyl orthoacetate CH3C(OC2H5)3. 

Properties: Colorless liquid. B.p. 144-148°C; refrac- 
tive index (n 25/D) 1.395; insoluble in water; soluble 
in alcohol and ether; flash point 131°F. Com- 
bustible. 

Containers: 55-gal steel drums. 

Hazard: Moderate fire risk. 

O'se: rntermecffate. 

ethyl orthoformate CH(OC2H5)3. 

Properties; Colorless liquid. B.p. 145.9°C; f.p. 
-76°C; refractive index (n 20/D) 1.392; slightly 
soluble in water; soluble in alcohol and ethers; flash 
point 85° F. 

Containers; 55-gal steel drums. 

Hazard: Flammable; fire risk. 

Use: Intermediate. 

ethyl orthopropionate CH3CH2C(OC2H5)3. 

Properties:, Colorless liquid. B.p. 155-160°C; refrac- 
tive index (n 20/D) 1.401; insoluble in water; soluble 
in alcohol and ether; flash point 140°F. Combustible. 
Containers: 55-gal steel drums. 

Hazard: Moderate fire risk. 

Use: Intermediate. 

ethyl oxalate (diethyl oxalate) (COOC2H5)2. 

Properties; Colorless, unstable, oily, aromatic liquid. 
Miscible in all proportions with alcohol, ether, ethyl 
acetate, and other common organic solvents; slightly 
soluble in water and gradually decomposed by it. 
Sp. gr. 1.09 (20/20°C); b.p. 186°C; f.p. -40.6°C; 
wt/gal 8.96 lb (20°C) (approx); flash point 168°F 
(closed cup). Combustible. 

Derivation: By standard esterification procedure using 
ethyl alcohol and oxalic acid. The final purification 
calls for unusual technique and equipment. The last 
traces of water are most difficult to remove and this 
is accomplished by a special step in the rectification. 
Containers: Drums; tank cars. 

Hazard: Strong irritant to skin and mucous mem- 
branes, especially by ingestion. 

Uses: Solvent for cellulose esters and ethers, many 
natural and synthetic resins; radio tube cathode 
fixing lacquers; dye intermediate; pharmaceuticals; 
perfume preparations; organic synthesis. 

ethyl 2-oxocyclopcntanecarboxyIate. See 2-carbcthoxy- 
cyclopcntanone. 

ethyl parathion. See parathion. 

ethyl PCT. See 0,0-diethylphosphorochloridothioate. 

ethyl pelargonate (cthvi nonanoate; wine-ether) 

CH,(CH:),C 00 C 2 H 5 . 

Properties: Colorless liquid; fruity odor; refractive in- 
dex 1.4220 (20°C); sp. gr. 0.866 (18/4°C); b.p. about 


220°C; f.p. -44°C; insoluble in water, soluble in 
alcohol and ether. Low toxicity. Combustible. 
Grades: Technical; F.C.C. 

Uses; Flavoring alcoholic beverages; perfumes; chem- 
ical intermediate. 

3-ethylpenfane (triethylmethane) (C2H5)3CH. 

Properties: Colorless liquid; b.p. 93.5°C; freezing 
point -118.6°C; sp. gr. 0.69818 (20°C); refractive 
index (n 20/D) 1.3934; soluble in alcohol; insoluble 
in water. Combustible. 

Grades; Technical. 

Use; Organic synthesis. 

meta-ethylphenol (3-ethylphenol) HOC6H4C2H5. 
Properties; Colorless liquid; f.p. -4°C; b.p. 214°C; 
sp. gr. 1.001; very' slightly soluble in water; miscible 
with alcohol and ether. Combustible. 

Hazard: May be toxic. See phenol. 

para-ethylphenol (4-ethylphenol) HOC6H4C2H5. 
Properties: Colorless needles; m.p. 46°C; b.p. 2I9°C; 
f)3sh pdnt 2) 9°F; so)ah)e in aicoho) or ether; sYighi)}’ 
soluble in water. Combustible. 

Hazard: May be toxic. See phenol. 

ethylphenylacetamide. See ethylacetanilide. 

ethyl phenylacefafe C6H5CH2COOC2H5. 

Properties: Colorless liquid, honey-like odor. Sp. gr. 
1.027-1.032; refractive index, 1.498; b.p. 276°C. Sol- 
uble in 8 parts of 60% alcohol; insoluble in water. 
Combustible. 

Grades: Technical; F.C.C. 

Uses: Perfumery; flavors; intermediate, especially for 
phenobarbital; herbicide. 

ethyl phenylacrylatc. See ethyl cinnamate. 

5-ethyl-5-phenyIbarbituric acid. See phenobarbital. 

ethyl phenylcarbamate (phenylurethane; ethyl phenylu- 
rethane) QHsNHCOOCjHj. 

Properties; White, crystalline solid; aromatic odor, 
dove-like taste. M.p. 51°C. Soluble in alcohol, ether 
and boiling water; insoluble in cold water. 

Derivation: Action of ethyl alcohol on phenyl isocy- 
anate. 

ethyl phenyl dichlorosilane C-HsfCeHslSiCl:. 

Properties: Colorless liquid which fumes strongly in 
moist air. 

Hazard: Highly toxic by inhalaton and ingestion. 
Strong irritant to eyes and skin. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

N,N-cthylphcnylethanolamine C6H5NC;H5CH2CH;OH. 
Properties: Liquid; sp. gr. 1.04 (20/20°C); b.p. (740 
mm) 268°C; wt/gal 8.7 lb (20°C). Combustible; low 
toxicity. 

Containers: 1-gal cans; 5-, 55-gal drums. 

Uses: Organic synthesis; dyestuffs. 

2-ethyl-2-phcnyIgIutarimide (glutcthimide) C13H13NO;. 
Properties: White, crystalline powder. A saturated 
solution is slightly acid. Freely soluble in acetone, 
ethyl acetate, and chloroform; soluble in ethanol 
and methanol; practically insoluble in water. Melt- 
ing range; 85-87° C. 

Grade: N.F. (as glutcthimide). 

Ha7.ard: Manufacture and use controlled by law. 

Use: Medicine (sedative). 

ethyl phenyl ketone. Sec propiophenonc. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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ethyl phenylurethane. See ethyl phenylcarbamate. 

ethylphosphoric acid C2H5H2PO4. 

Properties: Pale straw-colored liquid; sp. gr. 1.33 
(25°C); can be neutralized with alkalies or amines 
to give water-soluble salts. Combustible. 

Purity: 97%, remainder being orthophosphoric acid 
and ethyl alcohol. 

Hazard: May be irritant. See phosphoric acid. 

Uses: Catalyst; rust remover; soldering flux; interme- 
diate. 

ethyl phthalate. See diethyl phthalate. 

ethyl phthalyl ethyl glycolate 

C2H5OCOC6H4COOCH2COOC2H5. 

Properties: Liquid with slight odor. Sp, gr. (25° C) 
1.180; refractive index (25°C) 1.498; b.p. (5 mm) 
190°C; flash point 193°C; solubility in water, 
0.018% by wt. Miscible with most organic solvents. 
Combustible. Low toxicity. 

Use: Plasticizer. 

5-eth}i-2-picoline. See 2-methyl-5-ethylpyridine. 

1- cthyl-l-propanol. See 3-pentanol. 

ethyl propionate C2H5COOC2H5. 

Properties: Water-white liquid. Odor resembling 
pineapples; soluble in alcohol and ether; in water 
2.5% at 15°C; sp. gr. 0.888 {25°C); b.p. 99°C; f.p. 
-73°C; flash point 54°F (closed cup); autoignition 
temp. 890° F; refractive index (n 20/D) 1.3844. Tox- 
icity probably low. 

Derivation: Treating ethyl alcohol with propionic acid. 
Grades: Commercial, 85-90% ester content; F.C.C. 
Containers: 50-, 100-gal drums. 

Hazard: Flammable; dangerous fire risk. 

Uses: Solvent for cellulose ethers and esters, various 
natural and synthetic resins; flavoring agent; fruit 
syrups; cutting agent for pyroxylin. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

ethylpropionyl. See diethyl ketone. 

2- ethyI-3-propylacrolein (2-ethylhexenal) 
C3H2CH:C(C2H5)CH0. 

Properties: Yellow liquid. Powerful odor. Sp. gr. 
0.8518 (20/20°C); b.p. 175,0°C; vapor pressure 1.0 
mm (20°C); flash point 155°F (open cup); wt/gal 7 1 
lb (20°C); viscosity 0.113 poise (20°C). Combus- 
tible. 

Containers: 1-gal cans; 5-, 55-gal drums. 

Hazard: Moderately toxic by inhalation and inges- 
tion; strong irritant. 

Uses: Insecticide; organic synthesis (intermediate); 
warning agents and leak detectors. 

alpha-elhyl-beta-propylacrylanilide 

C«HsNHCOC(C2H5):CH(CH2)2CH3. 

Use: Rubber accelerator. 

2-ethyl-3-propylacryIic acid CjH 7 CH:C(C 2 H 5 )COOH. 
u L'Ouid; sp. gr. (20°C) 0.9484; f.p. -7.8°C- 

b.p. 232. °C; vapor pressure (20°C) less than O.OI 
mm; flash point 330° F; insoluble in water. Com- 
bustible. 

Uses: Pharmaceuticals; resins and plastics; lubricants. 

2- elhyI-3-propylglycidamide. See oxanamide. 
ethyl propyl ketone. See 3-hexanone. 

3- cthyl-3-propyl-l,3-propanediol. See 2-ethylhexane- 
diol-1,3. 

2-(5-ethyI-2-pyridyl)ethyl acrylate 

CH2:CHCOOC2H4C5H,NC2Hs. 


properties: Liquid; sp. gr. 1.0458 (20°C); b.p. 181°C 
(50 mm); f.p. -75° C; very slightly soluble in water. 
Combustible. 

Hazard; Moderately toxic. 

Uses: Manufacture of plastics and fibers; adhesives, 
textile finishes and sizes. 

ethyl pyrophosphate. See tepp. 

ethyl salicylate C6H4(0H)C00C2H5. 

properties: Colorless liquid, with a faint odor of 
methyl salicylate. Soluble in ether and alcohol; in- 
soluble in water. Sp. gr, 1.127-1.130; refractive 
index 1.523; b.p. 23 1-234° C. Combustible. 

Uses: Perfumery; flavors. 

ethyl silicate (tetraethyl orthosilicate) (C2H5)4Si04. 

properties: Colorless liquid; faint odor; slightly solu- 
ble in benzene; hydrolyzed to an adhesive form of 
silica. Sp. gr. 0.9356 (20/20°C); b.p. 168. 1°C; m.p. 
110°C (sublimes); vapor pressure 1.0 mm (20°C); 
flash point 125° F (open cup); wt/gal 7.8 Ib (20°C); 
f.p. -77°C; viscosity 0.0179 poise (20°C). Com- 
bvKtiWft. 

Grades: 29% Si02, 40% Si02. 

Containers; 5-, 55-gaI (tin-lined) drums; tank cars. 

Hazard; Moderate fire risk. Strong irritant to eyes, 
nose and throat. Tolerance, 100 ppm in air. 

Uses; Weatherproof and acidproof mortar and ce- 
ments; refractory bricks; other molded objects; 
heat-resistant paints; chemical-resistant paints; pro- 
tective coatings for industrial buildings and castings; 
lacquers; bonding agent; intermediate. 

ethyl silicate, condensed. Light-yellow liquid with mild 
odor consisting of 85% by wt tetraethyl orthosilicate 
and 15_% polyethoxysiloxanes. On hydrolysis or igni- 
tion, yields high purity, refractory silica. Used as an 
intermediate for siloxane compounds; for precision 
casting of high-melting alloys; pigments binder for 
paints; surface hardener for sandstones. 

Hazard: See ethyl silicate. 

ethyl sodium oxalacetate 

C2H5O0CC(ONa):CHCOOC2Hs. Light yellow pow- 
der; 92% pure. 

Derivation; Reaction of pure ethyl acetate and di- 
ethyl oxalate with metallic sodium. 

Containers; 175-lb fiber drums. 

Hazard; May be toxic. 

Uses; Dyes; synthesis. 

ethyl sulfate. See diethyl sulfate. 

ethyl sulfhydrate. See ethanethiol, 

ethyl sulfide (diethyl sulfide) (C 2 H 5 ) 2 S. 

Properties: Colorless, oily liquid; garlic-like odor; 
soluble in alcohol and ether; slightly soluble in water; 
sp. gr. 0.837; f.p. -102°C; b.p. 92-93°C; refrac- 
tive index (n 20/D) 1.4423. Combustible. 

Derivation: Heating potassium ethyl sulfate and po- 
tassium sulfide, with subsequent distillation. 

Hazard; Probably toxic. 

Uses; Organic synthesis; special solvent. 

ethyisulfuric acid (acid ethylsulfate) C2H5HSO4. 

properties: Colorless, oily liquid; soluble in water, al- 
cohol and ether; sp. gr. 1.316; b.p. 280°C (decom- 
poses). Combustible. 

Derivation; Action of sulfuric acid on ethyl alcohol. 

Hazard: Strong irritant to eyes and skin. 

Uses; Medicine; precipitant for casein; organic syn- 
thesis. 

4-ethyl-l,4-thiazane CsHjNSCiHs. 

properties; Colorless, mobile liquid; soluble in wateri^ 
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sp. gr. 0.9929 (15°C); b.p. 184°C (763 mm). Com- 
bustible. 

Derivation: Interaction of dichlorodiethyl sulfide and 
an aliphatic amine in the presence of alcohol and 
sodium carbonate. 

ethyl thiocarbimide (ethyl mustard oil; ethy isothiocy- 
anate) C2H5NCS. 

Properties; Colorless liquid; pungent odor; soluble in 
alcohol; insoluble in water. Sp. gr. 1.004 (I5/4°C); 
f.p. -5.9°C; b.p. 131-132°C. 

Hazard: Highly toxic by inhalation; strong irritant to 
skin and mucous membranes. 

Use: Military poison gas. 

Shipping regulations; (Rail, Air) Not listed. Consult 
authorities. 

ethyl thioethanol C2HSSC2H4OH. 

Properties: Pale straw liquid; sp. gr. 1.015-1.025 
(20/20°C); distillation range; 180-184°C; refractive 
index 1.486 (20°C). Combustible. 

Grade; 95% min. 

Containers: 5-, 55-gal drums; tank cars. 

Uses; Synthesis; intermediate. 

ethylthiopyrophosphate. See sulfotepp. 

N-ethyl para-toluenesulfonamide 
C2H5NHSO2C6H4CH3. 

Properties: Colorless crystals; m.p. 64° C. Soluble in 
alcohol. Flash point 260°F; combustible. 

Grades: A mixture of the ortho- and para-isomers is 
available commercially. 

Hazard: May be toxic. 

Use: Plasticizer. 

ethyl para-toluenesulfonate CH3C6H4SO3C2H5. 
Properties; Unstable solid; m.p. 33°C; b.p. 221.3°C; 
sp. gr. 1.17; soluble in many organic solvents; insol- 
uble in water. Flash point 316°F; combustible. 
Hazard: Probably toxic. 

Uses: Plasticizer for cellulose acetate; ethylating agent. 

N-ethyl-meta-toluidine (N-ethyl-3-methylaniline) 

CH3C6H4NHC2H5. Light amber liquid; refractive 
index (n 20/D) 1.5451; b.p. 221°C. Combustible. 
Containers: Drums; tanks. 

Hazard: Probably toxic. 

Use; Chemical intermediate. 

N-ethyl-ortho-toIuidine CH3C6H4NHC2H5. 

Properties: Colorless to yellowish oil; soluble in alco- 
hol, ether, and hydrochloric acid; insoluble in water. 
Sp. gr. 0.9534; b.p. 214°C. Combustible. 

Derivation; Heating ethyl alcohol with ortho-toluidine 
and hydrochloric acid. 

Hazard; Probably toxic. 

ethyl triacctylgallate C2H500CC6H2(00CCH3)3. 
Properties: Colorless crystals, or white crystalline 
powder. Insipid taste; odorless; soluble in warm al- 
cohol and acetone; slightly soluble in ether and al- 
cohol; insoluble in water. M.p. 134-136°C. 

cthyltrichlorosilane C2H5SiCl3. 

Properties: Colorless liquid. B.p. 99.5°C; sp. gr. 
1.236 (25/25°C); refractive index (n 25/D) 1.4257; 
flash point 72° F (open cup). Soluble in benzene, 
ether, heptane, perchloroethylene. Readily hydro- 
lyzed with liberation of hydrochloric acid. 

I rivation: By reaction of ethylene and trichlorosi- 
lanc in the presence of a peroxide catalyst. 

Hazard; Highly toxic; strong irritant. Flammable. 


dangerous fire risk. May form explosive mixtures 
with air. 

Uses: Intermediate for silicones. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. Not acceptable on passenger 
planes. 

ethyl urethane. See urethane, 
ethyl valerate. See ethyl isovalerate. 

ethyl vanillate (CH30)H0C6H3C00C2H5. 

Properties; Solid; m.p. 44° C; b.p. 29 1-293° C. Insolu- 
ble in water; soluble in alcohol and ether. 

Uses: Food preservative; medicine; sunburn preven- 
tive. 

ethyl vanilh'n (3-ethoxy-4-hydroxybenzaIdehyde) 
0HC6H3(0C2H5)CH0. 

Properties: Fine, white crystals; intense odor of va- 
nillin; affected by light; m.p. 76.5° C; soluble in alco- 
hol, chloroform, and ether; slightly soluble in water. 
Combustible; low toxicity. 

Grades; N.F.; F.C.C. 

Containers: 100-lb fiber drums. 

Uses: Flavors; replacement or fortifier of vanillin. 

ethyl vinyl ether. See vinyl ethyl ether, 
ethylxanthic acid. See xanthic acids, 
ethylzinc. See diethylzinc. 
ethyne. See acetylene. 

ethynylation. Condensation of acetylene with a rea- 
gent such as an aldehyde to yield an acetylenic de- 
rivative. The best example is the union of formalde- 
hyde and acetylene to produce butynediol. 

1-ethynylcyclohexanol HCiCC^HioOH. 

Properties: Colorless, low-melting solid with sweet 
odor. M.p. 30-31°C; b.p. 180°C; sp. gr. (20/20°C) 
0.967. Slightly soluble in water. Combustible. - 
Containers: Cans; drums. 

Hazard; May be highly toxic and irritant to eyes and 
skin. 

Uses: Stabilization of chlorinated organic compounds; 
intermediate; corrosion inhibitor for mineral acids. 

1-ethynylcycIohexyI carbamate. See ethinamate. 
ethynylestradiol. See ethinylestradiol. 

ethythrin. Ethyl analog of allethrin, used as insecti- 
cide with applicatoins similar to allethrin (q.v.). 
Moderately toxic. See also barthrin, cyclethrin and 
furethrin. 

Eu Symbol for europium. 

eucalyptol (cineol; cajeputol) CioHigO. 

Properties; Colorless essential oil; a terpene ether hav- 
ing a camphor-like odor and pungent, cooling, spicy 
taste. Slightly soluble in water; miscible with alcohol, 
chloroform, ether, glacial acetic acid and fixed or 
volatile oils. Sp. gr. 0.921-0.923 (25°C); b.p. 174- 
177°C; congealing point not below 0°C; refractive 
index 1.4550-1.4600 (20°C). Combustible. 

Derivation; By fractionally distilling eucalyptus oil, 
followed by freezing. The oil is imported from Spain, 
Portugal, and Australia. 

Grades: Technical; N.F. 

Containers: Drums. 

Uses: Pharmaceuticals (cough syrups, expectorants); 
flavoring; perfumery. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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eucryptite. A lithium silicate mineral (LiAlSi04) con- 
taining up to 4.8% lithia. Used in glass manufacture 
and as a source of lithium. 

eugenic acid. See eugenol. 

eugenol ( 4 -allyl- 2 -methoxyphenol; caryophyllic acid; 
eugenic acid) C 3 H 5 C 6 H 3 (OH)OCH 3 , 

Properties: Colorless or yellowish liquid; oily; be- 
comes brown in air; spicy odor and taste. Soluble in 
alcohol, chloroform, ether, and volatile oils; very 
slightly soluble in water. Sp. gr. 1.064-0.070; b.p. 
253.5°C; refractive index 1.5400-1.5420 (20°C); op- 
tically inactive. Low toxicity; combustible. 

Derivation; By extraction of clove oil with aqueous 
potash, liberation with acid and rectification in a 
stream of carbon dioxide. 

Grades; Technical; U.S.P.; F.C.C. 

Uses: Perfumes; essential oils; medicine (active ger- 
micide); production of isoeugenol for the manufac- 
ture of vanillin; flavoring. 

eugenyl mfhyl ether. See methyl eugenol. 

“Eulan” CN.“’ Trademark for a permanent anionic 
moth-proofing agent, consisting of sodium penta- 
chlorodihydroxytriphenylmethanesulfonate. 

Properties: Fine powder. Compatible with acid or 
chrome dyes as well as with anionic and non-ionic 
surfactants. Incompatible with basic dyes, cationic 
surfactants and leveling agents based on albumin de- 
composition products. 

“Eulysine” Trademark for an organic amine 

used as a dyeing assistant. 

“Eunaphtol” AS.’°’ Trademark for a naphthol dyeing 
assistant, composed of a modified lignin-sulfonate. 

“Eureka.”^* Trademark for a soldering flux crystal 
composition based on zinc chloride and ammonium 
chloride. 

“Euresol.”’ Trademark for resorcinol acetate (q.v.). 

europia. See europium oxide. 

europium Eu Atomic number 63; one of the lantha- 
nide or rare-earth elements of the cerium subgroup. 
Atomic weight 151.96. Valences 2,3. Two stable iso- 
topes. 

Properties: Steel-gray metal, difficult to prepare. 
Quite soft and malleable (DPH = 20); m.p. 826° C; 
b.p. 1489°C (approx); sp. gr. 5.24. Oxidizes rapidly 
in air; may burn spontaneously. Most reactive of the 
rare earth metals; liberates hydrogen from water. 
Toxieity unknown. 

Derivation; Reduction of the oxide with lanthanum 
or misch metal. 

Source: See rare-earth minerals. 

Grade; High purity (ingots; lumps). 

Hazard; Highly reactive; may ignite spontaneously in 
powder form. 

Uses: Neutron absorber in nuclear control; doping 
agent in plastic lasers. Color TV phosphors to acti- 
vate yttrium; phosphors in postage stamp glues to 
permit electronic recognition of first-class mail. 

europium chloride EUCI 36 H 2 O. Yellow needles, solu- 
ble in water; sp. gr. 4.89 (20°C); m.p. 850°C. Ob- 
tained by treating the oxide with hydrochloric acid. 

europium fluoride EuFjSHiO. Crystals; m.p. 1390°C; 
b.p. 2280°C. Insoluble in water and dilute acids. 

europium nitrate Eu(N 03)3 • 6 H 2 O. Colorless to pale 
pink crystals; m.p. 85°C (sealed tube); soluble in 
water. Obtained by treating the oxide with nitric acid. 


europium oxalate £ 02 ( 0204)3 ■ IOH 2 O. White powder; 
insoluble in water; slightly soluble in acids. Grades; 
25-50% and 99.8% europium salt. Impure grades 
may be colored. 

europium oxide (europia) EU2O3. 

Properties; Pale rose powder; sp. gr. 7.42; insoluble 
in water, but soluble in acids to give the corre- 
sponding salt. 

Derivation; Calcination of the oxalate; solvent ex- 
traction or liquid ion-exchange processes. 

Grades: 25-50%; 99.9%, 

Uses; Nuclear-reactor control rods; especially in red- 
and infrared-sensitive phosphors. 

europium sulfate £ 02 ( 804 ) 3 , anhydrous and 8 H 2 O. Col- 
orless to pale pink crystals; sp. gr. (anhydrous) 4.99 
(20°C). Hydrate loses 8 H 2 O at 375° C, and is slightly 
soluble in water. 

eutectic. The lowest melting point of an alloy or solu- 
tion of two or more substances (usually metals) that 
is obtainable by varying the percentage of the com- 
ponents. Eutectic alloys are relatively few; they are 
the particular alloys that have definite and mini- 
mum melting points compared with other combina- 
tions of the same metals. 

See also alloy, fusible. 

eutrophication. The unintentional enrichment or “fer- 
tilization” of either fresh or salt water by chemical 
elements or compounds present in various types of 
industrial wastes. Phosphates and nitrogenous com- 
pounds in detergent and chemical processing wastes 
are particularly effective eutrophying agents, but 
they supply nutrients to algae, which proliferate 
so abundantly that a large proportion die for lack 
of light; their decomposition depletes the water of 
its dissolved oxygen and thus causes the death of fish 
and other marine life. One process for removing 
phosphates involves addition of a metal ion source 
to waste effluents to insolubilize dissolved phos- 
phates, after which the particles are agglomerated 
by anionic polymers. 

See also; algae; nitrilotriacetic acid (note). 

eV. Abbreviation for electron-volt. 

EVA. Abbreviation for ethylene-vinyl acetate copoly- 
mer. 

“Evanacid 3CS.”^'^ Trademark for carboxymethyl- 
mercaptosuccinic acid (q.v.). 

“Evanohm.”'^’ Trademark for an alloy of 75% nickel, 
20% chromium, 2.5% aluminum and 2.5% copper. 

Forms; Wire; insulated wire. 

Use: Precision-wound resistors. 

Evans blue C34H24N6Na40i4S4. A diazo dye used in 
medicine to measure blood plasma volume. 

Properties: Bluish green or brown iridescent powder. 
Odorless and hygroscopic. Very soluble in water; 
very slightly soluble in alcohol; practically insoluble 
in benzene, carbon tetrachloride, chloroform, and 
ether. pH (0.5% solution) 5.5-7.5. 

evaporation. The change of a substance from the solid 
or liquid phase to the gaseous or vapor phase. Evapo- 
ration of solids (ice, snow, dry ice, and a few others) 
occurs at or below room temperature; the substance 
does not go through a liquid phase and the phenom- 
enon is called sublimation (q.v.). The rate of evapo- 
ration of liquids varies with their chemical nature, 
and with the temperature; in general, organicjiquids 
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(benzene, gasoline) evaporate at lower temperatures 
and higher rates than water. The thermal energy 
required to vaporize a given volume of a liquid is 
known as its latent heat of vaporization; it remains 
in the vapor (steam, in the case of water heated to 
its boiling point) and is released when the vapor 
condenses. For water, this latent heat value is 540 
cal/g. In chemical processing installations requiring 
a series of evaporations and condensations, the units 
are set up in series, and the latent heat of vaporiza- 
tion from one unit is utilized to supply energj' for the 
next. Such units are called “effects” in engineering 
parlance, as, e.g., a triple-effect evaporator. See also 
distillation. 

EVE. Abbreviation for ethyl vinyl ether. See vinyl 
ethyl ether. 

“Evenglo.”" Trademark for a durable lightweight 
polystyrene, varying in its properties of light trans- 
mission, degree of diffusion and color. Used in light- 
ing applications. 

“Everdur.”^'’ Trademark for a group of five copper- 
silicon alloys, with compositions adjusted to hot and 
cold working, hot forging, welding, free machining, 
and for ingots for remelting and casting. 

“Everflex.”^" Brand name for polyvinyl acetate co- 
polymer emulsions; used in paints, paper coating, 
and acoustic tile coatings. 

“Evipal.”'®^ Trademark for hexobarbital (q.v.). 

exchange reaction. A chemical reaction in which 
atoms of the same element in two different molecules 
or in two different positions in the same molecule 
transfer places. Exchange reactions are usually 
studied with the aid of a tracer or tagged atom. 

excipient. A natural inert and somewhat tacky mate- 
rial used in the pharmaceutical industry as a binder 
in tablets, etc. Commonly used materials are gum 
arable, honey, and beet pulp. 

excited state. A higher than normal energy level (vi- 
brational frequency) of the electrons of an atom, radi- 
cal, or molecule resulting from absorption of photons 
(quanta) from a radiation source (arc, flame, spark, 
etc.) in any wavelength of the electromagnetic spec- 
trum. X-ray, ultraviolet, visible, infrared, micro- 
wave, and radiofrequencies are used for excitation in 
various types of spectroscopy. When the energizing 
source is removed or discontinued the atom or mole- 
cule returns to its normal or stable state either by 
emitting the absorbed photons or by transferring the 
energy to other atoms or molecules. The increased 
vibrational activity of the atom or molecule yields 
line or band spectra characteristic of its structure, 
thus permitting identification. Photochemical reac- 
tions are induced by excited chemical entities, which 
are also responsible for the phenomena of lumines- 
cence (phosphorescence and fluorescence). See also: 
spectroscopy; photochemistry'; absorption (2). 

exhaust emission control. See air pollution. 

Exkin 1,2,3”''' Trademark for a scries of anti-skinning 
agents of the volatile oxime type. 

Use: Paints. 


exo-. A prefix used in chemical names to indicate at- 
tachment to a side chain rather than to a ring. See also 
endo-. 

“Exobond.”^^'* Trademark for a compound of sodium 
silicate-ferrosilicon. Used as a binder in a self-setting 
exothermic process, in moldings. 

“Exolvent.”''" Trademark for a solvent made from 
aliphatic hydrocarbons. 

Hazard: Probably flammable. 

“Exon.”^* Trademark for a series of polyx'inyl resins, 
compounds and latexes composed of polymers and 
copolymers based on vinyl chloride. 

Containers: Up to tank cars and trucks. 

Uses: Molding, sheeting film, strip coatings, protec- 
tive coating, extrusions, paints, ink, adhesives, plas- 
tisols, flooring, phonograph records. 

exothermic. A process or chemical reaction which is 
accompanied by evolution of heat, for example, com- 
bustion reactions. 

exotic. A term applied to materials of various func- 
tional types that have extra power, and that are 
often derived from unusual sources. Examples are 
rocket propellants derived from boron hydrides and 
certain special-purpose solvents. 

expander. (1) A mixture of lampblack, barium sul- 
fate, and an organie material usually derived from 
lignin that increases the capacity of storage bat- 
teries, presumably by coating the anode and thus 
preventing the deposit of lead sulfate on the under- 
lying lead metal. 

(2) A substance used in medicine as a substitute 
for blood plasma, e.g., dextran, gelatin, or poly- 
vinylpyrollidone. 

explosive, high. A chemical compound, usually con- 
taining nitrogen, that detonates as a result of shock 
or heat (see detonation). Dynamite was the most 
widely used explosive for blasting and other indus- 
trial purposes until 1955, when it was largely re- 
placed by prills-and-oil and slurry types. The former 
consists of 94% ammonium nitrate prills and 69ci 
fuel oil, (ANFO). Slurry blasting agents (SBA) are 
based on thickened or gelatinized ammonium nitrate 
slurries sensitized with TNT, other solid explosives, 
or aluminum. An unusual type of explosive is repre- 
sented by acetylides of copper and silver, which are 
examples of commercially used explosives that con- 
tain neither oxygen nor nitrogen. 

High explosives vary greatly in their shock sensi- 
tivity; most sensitive are mercury fulminate and ni- 
troglycerin, while TNT and ammonium nitrate are 
comparatively difficult to detonate, requiring the use 
of blasting caps or similar activating device. For 
further information, refer to Institute of Makers of 
Explosives, 420 Lexington Ave., New I’ork. 

explosive, initiating. An explosive composition used as 
a component of blasting caps, detonators, and prim- 
ers. They are highly sensitive to flame, heat, impact, 
or friction.Examples are lead azide: silver acetylide, 
mercuiy fulminate, diazodinitrophenol, nitroso^ani- 
dine, lead styphnate and pentaciythritol tetranitratc. 

explosive limits. The range of concentration of a flam- 
mable gas or vapor (% by volume in air) in which 
explosion can occur upon ignition in a confined 
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area. Explosive limits for some common substances 
are; 

Lower (%) Upper (%) 


carbon disulfide 

1 

50 

benzene 

1.5 

8 

methane 

5 

15 

butadiene 

2 

11.5 

butane 

1.9 

8.5 

propane 

2.4 

9.5 

natural gas 

3.8 

17 

hydrogen 

4 

75 

acetylene 

2.5 

80 


explosive, low. An explosive which deflagrates rather 
than detonates, such as black powder. See deflagra- 
tion. 

explosive, permissible. Explosives approved for use in 
coal mines. Usually they are modified dynamites. 

expression. Removal of a liquid from a solid by hy- 
draulic pressure, as in manufacture of vegetable oils 
from seeds, rinds, or meal cake. Worm devices sim- 
ilar to extrusion machines are also used for this 
purpose; they are called expellers. 

extender. A low-gravity material used in paint, ink, 
plastic and rubber formulations chiefly to reduce 
cost. Extenders include diatomaceous earth, wood 
flock, mineral rubber, liquid asphalt, etc. Micro- 
scopic droplets of water fixed permanently in a plas- 
tic matrix have been introduced as an efficient ex- 
tender for polyester resins. In the food industry the 
term refers to certain extruded proteins, especially 
those derived from soybeans, which are used in meat 
products to provide equivalent nutrient values at 
lower cost. Made from defatted soy flour, they are 
often called textured proteins. 

See also diluent (2); filler. 

extinguishing agent. See fire extinguishment. 

extraction, solvent. See solvent extraction. 

extractive distillation. A variety of distillation that al- 
ways involves the use of a fractionating column, and 
is characterized by use of a purposely added sub- 
stance which modifies the vaporization characteris- 


tics of the materials undergoing separation, to make 
them easier to separate. The additive is often called 
a solvent, and is usually chosen to be much less vol- 
atile than any of the substances being separated. It 
is added to the downflowing liquid reflux stream 
near the top of the column, and is removed from 
the still pot or reboiler at the base. The addition of 
furfural to mixtures of butadiene and butene hydro- 
carbons to separate the butadiene more easily is an 
example of extractive distillation. 

extractive metallurgy. That portion of metallurgical 
science devoted to the technology of mining and pro- 
cessing of metals and their ores. 

extreme-pressure additive (EP additive) 

(1) Material added to cutting fluids to impart high 
film strength. They are mainly sulfur, chlorine, and 
occasionally phosphorus compounds. Actual condi- 
tions, amounts, etc. are proprietary. 

(2) Lubricating oil and grease additives that prevent 
metal-to-metal eontact in highly loaded gears. (See 
“ATtjtW’y SoTTit rtatA ■witVi X'lit Trietal gears to torm 
a protective coating. Saponified lead salts are often 
used. 

extrusion. A fundamental processing operation in many 
industries, in which a material is forced through a 
metal forming die, followed by cooling or chemical 
hardening. The material may be liquid (molten glass 
or a polymer dispersion); a viscous polymer, as in 
injection molding; a semisolid mass such as a rubber 
or plastic mixture; or a hot metal billet. High-viscosity 
materials are fed into a rotating screw of variable 
pitch, which forces it through the die with consider- 
able pressure; a ram is used for metals at. tempera- 
tures from 1000 to 2000° F. Film is made by passing 
a low-viscosity mixture through a narrow slit. Molten 
glass and polymer suspensions are forced through a 
nozzle having a tiny orifice (spinneret); the latter are 
hardened after extrusion by immersion in a bath of 
formaldehyde or similar agent. Food items (spa- 
ghetti, etc.) are also extruded. Extrusion involves 
rheological principles of some complexity, critical 
factors being viscosity, temperature, flow rate, and 
die design. See also injection molding. 



F Symbol for fluorine; the molecular formula is Fj. 

Trademark for furfuryl alcohol (q.v.). 

“Fabrez.”^* Trademark for cyclic ethylene urea and 
urea-formaldehyde resins. 

fabric. A textile structure composed of mechanically 
interlocked fibers or filaments; it may be randomly 
integrated (nonwoven) or closely oriented by warp and 
filler strands at right angles to each other (woven). 
While the word usually refers to wool, cotton, or 
synthetic fibers, fabrics can also be made of glass 
fiber and other inorganic materials, such as graphite. 

fabrication. The molding, forming, machining, as- 
sembly and finishing of metals, rubber, and plastics 
into enduse products. In the paper industry the 
term “converting” is used in this sense. 

“Fabrikoid.”^® Trademark for pyroxylin-coated fab- 
rics which are water-resistant, soap- and water- 
washable. 

Uses; Book binding; luggage. 

“Fabrilife.”^® Trademark for vinyl coated fabrics and 
selected vinyl compounds without fabric backing. 
Uses; Pocketbooks, bags, upholstery, etc. 

F acid; See 2-naphthol-7-sulfonic acid and 2-naph- 
thylamine-7-sulfonic acid. 

factice (vulcanized oil). A soft mealy material made by 
reaction of sulfur or sulfur chloride with a vegetable 
oil. 

Uses; Erasers; rubber goods (bath spray tubing, etc.) to 
give soft “hand.” 

FAD. Abbreviation for flavin adenine dinucleotide 
(q-v.). 

Fahrenheit. The scale of temperature in which 212° is 
the boiling point of water at 760 mm Hg, and 32° is 
the freezing point of water. See centigrade for method 
of converting from Fahrenheit to centigrade. See 
absolute temperature for converting Fahrenheit to 
absolute Rankine. 

“Fairprene.”^* Trademark for a variety of products 
including; 

Industrial cements made from synthetic rubber com- 
pounds for cementing rubber sheets and coated fab- 
rics to leather, fabric, paper, metal and wood. 
Synthetic rubber coated fabrics and sheet stock in- 
cluding silicone rubber and “Viton” A fluoroelas- 
tomer. Used for industrial applications in the auto- 
motive, aviation, gas, chemical, petroleum and 
marine fields. 

fallout. Deposition upon the earth of the radioactive 
particles resulting from a nuclear explosion. The 
most dangerous component is strontium-90 (q.v.). 

Falonc."'^* Trademark for tris(2,4-dichlorophenoxy- 
cthyl) phosphite. 


Properties; Viscous amber liquid; sp. gr. 1.434; m.p. 
70-72°C; soluble in benzene, xylene and aromatic 
hydrocarbons; insoluble in water. Available as an 
emulsifiable concentrate and a granular solid. 

Use; A pre-emergence herbicide. 

famphur. Generic name for 0,0-dimethyl 0-[para- 
(dimethylsulfamoyl)phenyl]phosphorothioate. 
(CH30)2P(S)0C6H4S02N(CH3)2. 

Properties; Crystalline powder; m.p. 55°C; very' solu- 
ble in chloroform and carbon tetrachloride; slightly 
soluble in water. 

Hazard; Highly toxic. Cholinesterase inhibitor. Use 
may be restricted. 

Use; Insecticide. 

Shipping regulations; (Rail, Air) Organic phosphate, 
solid, n.o.s. Poison label. Not accepted on passenger 
planes. 

“Fanal.”^®’ Trademark for phosphotungstic lakes. 
Used for printing inks. Characterized by brilliancy 
of shade and good fastness to light. 

“Fanox.”” Trademark for a line of low-sulfur non- 
staining cutting fluids for ferrous and nonferrous 
metals. 

Faraday, Michael (1791-1867). A native of England, 
Faraday did more to advance the science of electro- 
chemistry than any other scientist. A profound 
thinker and accurate experimentalist and observer, 
he was the first to propound correct ideas as to the 
nature of electrical phenomena, not only in chemis- 
try but in other fields. His contributions to chemis- 
try include the basic laws of electrolysis, electro- 
chemical decomposition (the basis of corrosion of 
metals) as well as of battery' science and electrometal- 
lurgy. His work in physics led to the invention of 
the dynamo. Faraday was in many respects the ex- 
emplar of a true scientist, combining meticulous 
effort and interpretive genius. 

faraday. The.quantity of electricity that can deposit (or 
dissolve) one gram-equivalent weight of a substance 
during electrolysis (about 96,500 coulombs), 

farnesol. Generic name for 3,7,1 l-trimethyl-2,6,10-do- 
decatrienol, C15H25OH. 

Properties; Colorless liquid; delicate floral odor. Sol- 
uble in 3 vols of 70% alcohol. Sp. gr. 0.885 (15°C); 
b.p. 145-146°C (3 mm). Combustible. Low toxicity. 
Derivation; Found in nature in many flowers and es- 
sential oils, such as cassic, ncroli, cananga, rose, 
balsams, ambrettc seed. 

Uses; Perfumery; flavoring; insect hormone. 

fast. (1) Descriptive of a dye or pigment whose color is 
not impaired by prolong'cd exposure to lights steam, 
high temperature or other environmental conditions. 
Inorganic pigments are normally superior in this re- 
spect to organic dyes. 

(2) In nuclear technology, the term refers to ncu- 
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Irons moving at the speed at which they emerge from 
a ruptured nucleus, as opposed to “slow” or thermal 
neutrons whose speed has been reduced by imping- 
ing on a neutral substance called a moderator (q.v.). 

fat. A glyceryl ester of higher fatty acids such as stearic 
and palmitic. Such esters and their mixtures are 
solids at room temperatures and exhibit crystalline 
structure. Lard and tallow are examples. There is 
no chemical difference between a fat and an oil, the 
only distinction being that fats are solid at room 
temperature and oils are liquid. The term “fat” usu- 
ally refers to triglycerides specifically, whereas “lipid” 
is all-inclusive. See also lipid. 

fat dyes. Oil-soluble dyes for candles, wax, etc. 

fatliquoring agent. An oil-in-water emulsion usually 
made from raw oils such as neatsfoot, cod, etc., made 
soluble by dispersing agents such as sulfonated oils. 

Uses; Leather processing, to replace natural oils re- 
moved from hides by tanning operations. 

See also neatsfoot oil; emulsion. 

fat splitting. See hydrolysis. 

fatty acid. A carboxylic acid derived from or con- 
tained in an animal or vegetable fat or oil. All fatty 
acids are composed of a chain of alkyl groups con- 
taining from 4 to 22 carbon atoms (usually even- 
numbered) and characterized by a terminal carboxyl 
radical -COOH. The generic formula for all above 
acetic is CH 3 (CH 2 )COOH (the carbon atom count 
includes the radical). Fatty acids may be saturated 
or unsaturated (olefinic), and either solid, semisolid, 
or liquid. They are classed among the lipids (q.v.), 
together with soap and waxes. 

Saturated. The most important of these are bu- 
tyric (C4), lauric (C12), palmitic (Cis) and stearic 
(Cig). They have a variety of special uses (see spe- 
cific entry). Stearic acid leads all other fatty acids in 
industrial use, primarily as a dispersing agent and 
accelerator activator in rubber products, and in 
soaps. Note: There is still no conclusive proof that 
increase in body cholesterol as a result of high die- 
tary intake of animal-derived saturated fats or fatty 
acids is causatively related to atherosclerosis (see 
also cholesterol). 

Unsaturated. These are usually vegetable-derived 
and consist of alkyl chains containing 18 or 22 car- 
bon atoms with the characteristic end group -COOH. 
Most vegetable oils are mixtures of several fatty 
acids or their glycerides; the unsaturation accounts 
for the broad chemical utilty of these substances, 
especially of drying oils (q.v.). The most common 
unsaturated acids are oleic, linoleic, and linolenic 
(all Cig). Safflower oil is high in linoleic acid; peanut 
oil contains 21%. Olive oil is 83% oleic acid. Pal- 
mitoleic acid is abundant in fish oils. Aromatic fatty 
acids are now available (see phenylstearic acid). 
Note: Linoleic, linolenic and arachidonic acids are 
called essential fatty acids by biochemists, because 
they are necessary nutrients that are not synthesized 
in the animal body. 

Uses: Special soaps; heavy-metal soaps; lubricants; 
paints and lacquers (drying oils); candles; salad oil; 
shortening; synthetic detergents; cosmetics; emulsi- 
fiers. 

For further details refer to Fatty Acid Producers’ 
Council, 485 Madison Ave., New York. 

fatty acid enol ester. A fatty acid reacted with the 
enolic form of acetone for the purpose of increasing 
the chemical reactivity of the acid. Stearic acid (18- 
carbon) combined with acetone (3-carbon) gives 
isopropenyl stearate (21 -carbon). This is effective in 


making the fatty stearoyl group available for syn- 
thesis of polymers, medicinals, and the like. See also 
fatty ester. 

fatty acid pitch. A by-product residue from (a) soap 
stock and candle stock manufacture; (b) refining of 
vegetable oils; (c) refining of refuse greases; (d) refin- 
ing of wool grease. 

Properties: Dark brown to black; properties analogous 
to complex hydrocarbons; contains fixed carbon (5% 
to 35%). Soluble in naphtha and carbon disulfide. 
Uses: Manufacture of black paints and varnishes; 
tarred papers; printers’ rolls; rubber filling agent; 
impregnating agent; electrical insulations; marine 
caulking; waterproofing; sealant. 

fatty alcohol. A primary alcohol (from Cg to C 20 ), 
usually straight-chain. High molecular weight alco- 
hols are produced synthetically, by the Oxo and 
Ziegler processes. Those from Cg to Cn are oily liq- 
uids; above Cu they are solids. Other methods of 
production are (a) reduction of vegetable seed oils and 
theii fatty acids with sodium, (b) catalytic hydro- 
genation at elevated temperatures and pressures and 
(c) hydrolysis of spermaceti and sperm oil by saponifi- 
cation and vacuum fractional distillation. The more 
important commercial saturated alcohols are octyl, 
decyl, lauryl, myristyl, cetyl and stearyl. The com- 
mercially important unsaturated alcohols such as 
oleyl, linolejil and linolenyl are also norrnally in- 
cluded in this group. The odor tends to disappear 
as the chain length increases. 

Uses: Solvent for fats, waxes, gums and resins; phar- 
maceutical salves and lotions; lube oil additives; 
detergents and emulsifiers; textile antistatic and fin- 
ishing agents. 

fatty amine. A normal aliphatic amine derived from 
fats and oils. May be saturated or unsaturated, pri- 
mary, secondary or tertiary, but the alkyl groups 
are straight-chain and have an even number of car- 
bons in each. The length varies from 8 to 22 carbon 
atoms. 

Derivation: Fatty acids are treated with ammonia 
and heated to form fatty acid amides which are con- 
verted to nitriles and reduced to the amine. 

Uses: Organic bases; soaps; plasticizers; tire cords; 
fabric softeners; water-resistant asphalt; hair condi- 
tioners; cosmetics; medicinals. 

fatty ester. A fatty acid with the active hydrogen re- 
placed by the alkyl group of a monohydric alcohol. 
The esterification of a fatty acid, RCOOH, by an 
alcohol, R'OH, yields the fatty ester RCOOR'. The 
most common alcohol used is methanol, yielding the 
methyl ester, RCOOCH3. The methyl esters of fatty 
acids have higher vapor pressures than the corre- 
sponding acids and are distilled more easily. 

fatty nitrile (RCN). An organic cyanide derived from 
a fatty acid. 

Derivation: Fatty acids are treated with ammonia 
and heated to form fatty acid amides, which are 
converted to nitriles. 

Hazard: May be toxic. 

Uses: Intermediates for fatty amines; lube oil addi- 
tives; plasticizers. 

“Faxam.”*' Trademark for a series of general-purpose, 
paraffin-base oils that serve as lubricants, in process 
applications, and as components in proprietary 
formulations. 

FCC. (I) Abbreviation for Food Chemicals Codex, a 
publication giving specifications and test methods 
for chemicals used in foods. 
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^21 Abbreviation for fluid-cracking ca^lyst, as 
used^ in the petroleum refining industry. Examples 
are powdered silica-alumina, m which alumina is 
impregnated with dry synthetic silica gel, ^nd various 
natural clays impregnated with alumina. 

FDA. Abbreviation for Food and Drug Administra- 
tion (q.v.). . ^ ^ 

FD&C colors. A series of colorants perniitted in food 
products, marking inks, etc., certified by the FDA. 
Among the more important are the following. 

Blue No. 1: Disodum salt of <^((4-(N-ethyl-p-sulfo- 

benzylamino)-phenyl)-(2-sulfoniuni^henyl)-methyl- 

ene)-( l-(N-ethyl-N-p-sulfobenzyl)-A -cyclohexa- 
bIuc"™]; Disodium salt of 5,5'-indigotindisulfonic 
Green No. 3: Disodium salt of 4-((4-(N-ethyl-p-sulfo- 

benzylamino)-phenyl-(4-hydroxy-2-sulfoniuiTOhen- 

yl)-methylene)-(l-(N-ethyl-N-p-sulfobenzyl)-A -cy- 

Re^Na 2fTr^odmm salt of l-(4-sulfo-l-naphthylazo)- 
2-naphthol-3,6-disulfonic acid. The largest-yolume 
food color in commercial use. A suspected carcinogen. 

Use prohibited by FDA in 1975. Red No. 40 is p 

missible substitute. a. 

Red No. 3; Disodium salt of 9-o-carboxyphenyl-6- 
hvdroxv-2 4 5.7-tetraiodo-3-isoxanthone. 

Red No. 4:’ Disodium salt of 2-(5-sulfo-2,4-xylylazo)- 
naphthyl-4-sulfonic acid. Use in foods prohibited by 

vlde^No. 1: Monosodium salt 

fobenzylamino)-phenyl)-(4(N-ethyl-p-sulfoi ep 

zylamino)-phenyl)-methylene)-(N,N,dimethy - - 

cyclohexadienimine). Use prohibited by r 
1973 and by USDA in 1976. l 

Yellow No. 5: Trisodium salt of 3-carboxy-5-hydroxy- 

p-suifophenyl-4-sulfophenylazopyrazole. , - 

Yellow No. 6: Disodium salt of 1-p-sulfophenylaze 2 
naphthol-6-sulfonic acid. 

See also food color; food additive. 

Fe Symbol for iron. 

Federal Trade Commission (FTC). A consumer pro 
tection agency. 

feedstock. Gaseous or liquid petroleum-derived 

carbons or mixtures of hydrocarbons , j 

gasoline, fuel oil, and petrochemicals are pr 
by thermal or catalytic cracking. It is also ca ea 
charging stock. Feedstocks commonly use 
ethane, propane, butane, butene, benzene, 
xylene, naphtha and gas oils. 

“FE Fatty Esters.”^" Tradennark for a f of ester^^ 
derived from straight chain (n°™al) gnj 

alcohols ranging from Cs (octyl) to Cis (s D 
straight chain (normal) fatty acids ranging p ' i.. 
C„ and including mixtures of these esters. Example. 
FE 12:18 is dodecyl octadecanoate. , 

Uses: Cosmetics, lubricants, softeners, " 

Icnts, paper coatings, protective coatings 
substitutes. 

Fchling's solution. A reagent used as a 
aldehydes, etc. It consists of two solution , . , 

copper sulfate, the other of alkaline *attrq ■ . 

are mixed just before use. Benedict’s modi ' * , 

a one-solution preparation. For details, 

Methods, Association of Official Analytical 

feldspar (potassium aluminosilicate). General ^ 

a group of sodium, potassium, calcium, and 


aluminum-silicates. Commercially, feldspar usually 
refers to the potassium feldspars with the formula 
KAlSijOg, usually with a little sodium. Noncom- 
bustible; nontoxic, except as fine-ground powder. 
Grades: Usually based on silicon dioxide content, 
potassium-sodium ratio, iron content, and fineness 

Occurrencef North Carolina, Colorado, New H^p- 
shire. South Dakota, California, Arizona, Wyo- 

u'ses-^otte^,' enamel, and ceramic ware; glass; soaps; 
abraL; bond for abrasive wheels; .cements and 
concretes; insulating compositions; fertilizer, poultry 
grit; tarred roofing materials. 

“Feltmetal.”'^' Trademark for randomly interlocked 
structure of metal fibers which are sintered together 
to provide strong, permeable materials with pre 

ut?A“ where high noire le.eU. 

high velocity gas flows, elevated temperatures, cor- 
fofve atmo^eres or other situations exist which 
preclude the use of conventional material. 

FEMA Abbreviation of Flavor Extract Manufac- 
^ tmers Association. It makes recommendations to 
FDA on safety aspects of flavoring materials. 

'‘™ie‘;”Sil with enmphor-like odor. Sp. gr 0.9«5 
bp 193°C. Soluble in ether; insoluble in 

dox.rofo„cho„= in 

*),i] of fennel; (b) as levofenchone in oil of Ihoja. 

Use: Flavoring. 

fenchyl alcohol (fenchol; 2-fenchanol; 1-hydroxyfcn- 
chane) CioHnOH; structural formula. 

CHg 




CH: 

I 


CHOH 


CH, 




'CH 


• CH, 
^CH, 


Properties: Colorless, oily ^ 

SOW {dl form). Sp. gr approx 0.96. b.p. -01 C. 

pTuroTfenneWii aS made synthetically. 
EseTsXnfi organic intermediate; odorant; flavoring. 

fenoprop. See silvex. 

fenson. Generic name for para-chlorophcnyl benzene- 

sulfonate, CIC 6 H 40 S 0 :C 6 H 5 . Soluble 

Properties: Colorless crystals; m.p. 61-62 C. SoiuDic 
7n Same solvents; insoluble in water. 

Hazard; May be toxic. 

Use: Acaricide. 

fenthion. Generic name for O.O^imcthyl 0-[4-{mcth- 
vlthio)-meta-tolyl] pWsphormhioatc 

roluMp »,X;j;lfiVi„TSor”l.nlaiion. Vlnn 
“.Cation Ore -y hr riinrird. Chnhnrr.rnnr 
inhibitor. 

Ship^nT^reSla^ions-' phosphate, liquid. 


f Murk Products. For page number see Contents, 
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pSig2*p!knK'’ ‘“'PWWe on 

'T^rNKONS' 3-phen,M,Mi„„n„„„, 

In" wS'er'lS" “’’“‘’"if soM; •Imon insoluble 

Use: Weed and brush killer. 

'7o™sulf.iI"'‘''”"'‘ eontninins fer- 

" propyt:; ,*!?;, If ” f" ethylene. 

fcpSSiSSSS 

mate, [(CHjJ^j'NcSsJjFe!^ dimethyldithiocarba- 

^cZpoS Sove TsS? us'ualf ’ 
but "very slightly soluble w 

solution 5.0. water, pH of saturated 

°akSic"soIution‘‘ifdimethS 

tion with a ferric salt. y*aniine and precipita- 

Haz^d: ^^rritan^to^eyT^Md^’r? PO'^der. 

uI?FSiil“® -‘" of":. 

“Fcrberk.”*' Trademark for ferbam (q.v.). 

“Ferra"ip» TradT'^VT 

taining 76% ferbam^q.v.)"'^ “ wettable powder con- 
syrup" us*ed in baWng.*"’®'^'^ ^ diastatic malt 

°‘'fi"ni*mor^nzym™S'*v)‘'‘:S^ by a living 

microorganisms occurring frnn o'" ‘be 

as yeast, molds, or fung! pm P'®"'* ®“oh 
volves the decomposition of cf. ^^otion usually in- 
ethyl alcohol and carbon d°oxirif^ ?h®"‘^ .‘'‘®‘'ohes to 
milk, or the oxidation of nitrogeno^^ acidulation of 

pounds. ThebasicreactionisaTo 

2CO.. Enzymes are usual Iv in f + 

Pons; with yeast, the effective ‘‘oac- 

Fermentation is essential in 
breads and other food products fe '■®P‘P'‘»*on of 
of beer, wine, and otheLlcSc manufacture 
as of citric acid elucnmV leverages, as welt 

and synthetic biopolymers rq v 1 gluconate, 

trial alcohol used in the °f ‘be indus- 

°f blackstrap mola" es a bv f=™^‘“""on 

ofacture. Antibiotics am proTced"hl ‘"an- 
°f ™>=fo.organisms active in moWb various forms 
and Actinomycetes. The activatpH bacteria 

is a form of P’''’^^ for 


IsSsS-sP'S 

lHSf?s.Ssa; 

prfA ; i ® oxclusion principle. He discov- 

induced or artificial radioactivity resulting from 

n Z"sr4'”rv“ 2"h™5 

Srand war. u" Ca'ambia 

in 1918 tr N°bel Prize in Physics 

Nuclear a controlled 

the firL n?wi ‘‘"•acted the construction of 

I947f .nyt , University of Chicago 

Alamo’s He bomb at Los 

on s^batomfe f"ndamental research 

technioues Pi P‘“'‘“=‘as "Sing sophisticated statistical 
te^mques. Element 100 (fermium) is named after 

“SalShnr®®^ '‘'^‘8'“; 254; valence 

with atnmie hours. A synthetic radioactive element 
mium haT discovered in 1952. Fer- 

by irradiafino o rr*" P^apared in a nuclear reactor 
ium with anlifornium, plutonium, or einstein- 
uranium with n cyclotron by bombarding 

nuclear rp.er ^acelerated oxygen ions, and by other 
Fermi It ^^a element is named for Enrico 

of the rare pfopertics similar to those 

mass nurJ^hr^cf^binm. Isotopes are known with 

sTud es 256. Used in tracer 

Studies. See also actinide element. 

ferrate. See ferrite (2). 

hivo°lved iif P''°‘ain thought to be 
rich elertrr. Ph°‘osynthesis as an acceptor of energy- 
Dlantffn,: • J''°"’.‘'h‘‘"-ophyll. It occurs in green 
drogen b^ateria that metabolize elemental hy- 

whh::?!^*^' Nation of acetic acid on ferric hydroxide 

uTes M^i^quant crystallization. 

Uses. Medicine; textile industries. 


sawage digestion ‘Ts al^rm rf!' ^‘"dge prVees. lo 
tinuous fermentation process fo!^ ^"‘^‘'on. A con- 
em from petroleum has been ^‘‘'ble pro- 

tion is also used in m^ki^P . ? fu^'^aad. Fermenta- 
Research in this field is bemp^Ji*^^?‘ii ®aids. 
version of agricultural hfK ^ toward con 

fuel oil by ferm^^nta^L " wastes to 

■™.|eZge.r,tr.lCSf- 

See «hyl.|„h„l. 


, MOH 

Sliehtiv ; Urptalhne powder; m.p. 179-182°C. 
solvent^ soluble in water, soluble in most organic 
ionizinp p^^****®”^ hydrolysis. A chelating non- 
tke. x/ aompound. Combustible. 

catalvct° K combustion catalyst; solid fuel 

diate^ ’ b°"ding agent; curing accelerator; interme- 

ferric ammonium alum. See ferric-ammonium sulfate. 

^Pronert.”*?"^^' aitrafe (iron ammonium citrate), 
prani./^*' ^bin, transparent, garnet red scales or 
for ci’ a brownish yellow powder; odorless 

faefp. f. ^‘"’"ouia odor); saline, mildly ferruginous 
fpr- iL "a‘iquescent; affected by light. Soluble in wa- 
nprLp.*° h* . in alcohol. Combustible. Low toxicity, 
idp fn Addition of citric acid to ferric hydrox- 
filtration ammonium hydroxide, followed by 

Grade: Technical. 

ses. Medicine; blueprint photography; feed additive. 

u^alafe (iron ammonium oxalate: 

ammonioferric oxalate) (NH4)3Fe(C204)j ■ 3H2O. 
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Properties: Green crystals. Soluble in water and alco- 
hol; sensitive to light. 

Derivation; Interaction of ammonium binoxalate and 
ferric hydroxide. 

Hazard: Moderately toxic and irritant to skin and 
mucous membranes. 

Use: Blueprint photography. 

ferric ammonium sulfate (iron ammonium sulfate; fer- 
ric ammonium alum; ammonio-ferric sulfate) 
FeNH4(S04)2 ■ I 2 H 2 O. 

Properties; Lilac to violet efflorescent crystals. Sp. 
gr. 1.71; m.p. 39-41°C; b.p. (-I 2 H 2 O) 230°C. Soluble 
in water; insoluble in alcohol. 

Derivation: By mixing solutions of ferric sulfate and 
ammonium sulfate, followed by evaporation and 
crystallization. 

Uses; Medicine; analytical chemistry; textile dyeing 
(mordant). 

fcirlc ammonium tartrate (ammonium iron tartrate; 
iron ammonium tartrate). 

Properties; Reddish-brown scales. Transparent. Sweet 
taste. Soluble in water; insoluble in alcohol. 

Use; Medicine. 

fenic arspate FeAs 04 • 2 H 2 O. 

Properties: A green or brown powder; sp. gr. 3.18; 
decomposes on heating. Insoluble in water; soluble 
in dilute mineral acids. Nonflammable. 

Hazard; Highly toxic by ingestion and inhalation; 
strong irritant. 

Use; Insecticide. 

Shipping regulations: (Rail, Air) Poison label. 

ferric arsenite. 2 FeAs 03 • Fe 203 ■ SHiO. A basic salt of 
variable composition. 

Properties; Brownish-yellow powder. Soluble in acids; 
insoluble in water. Nonflammable. 

Hazard: Highly toxic by ingestion and inhalation; 
strong irritant. 

Use: Combined with ammonium citrate (ferric am- 
monium citrate) and used in medicine. 

Shipping regulations; (Rail, Air) Poison label. 

ferric benzoate (iron benzoate) Fe 2 (OOCC«H 5 ) 6 - 

Properties; Brown powder. Slightly soluble in water, 
alcohol, and ether. Combustible. 

Derivation: Interaction of ferric hydroxide and ben- 
zoic acid. 

Use; Medicine. 

ferric bromide (ferric tribromide; iron bromide) FeBr?. 

Properties: Dark-red, deliquescent crystals. Soluble 
in water, alcohol, and ether. M.p., sublimes. Low 
toxicity. 

Derivation: Bj' the action of bromine on iron filings. 

Containers: Boxes; glass bottles. Keep cool, well 
closed, and protected from light. 

Uses: Medicine; analytical chemistry; bromine salts. 

ferric cacodylale FeffCHU.AsO:]}. 

Properties; Yellowish-brown powder; odorless. Mod- 
erately soluble in cold water, more so in hot water, 
less so in alcohol. 

Hazard: Highly toxic. 

Use; Medicine. 

Shipping regulations: (Rail, Air) Arsenical com- 
pounds, n.o.s.. Poison label. 

ferric chloride, anhydrous (ferric trichloride; ferric per- 
chloridc; iron chloride; iron trichloride; iron per- 
chtoridc) FcClu 


Properties; Black-brown solid; sp. gr. 2.89S (25°C); 
m.p. 306°C (decomp.) b.p. 3I9°C; soluble in water, 
alcohol, glycerol, methanol and ether. Noncombusti- 
ble. 

Derivation; Action of chlorine on ferrous sulfate or 
chloride. 

Grades; Anhydrous 96% 42° Be solution, photo- 
graphic and sewage grades. 

Containers; (Solid) barrels; (solution) carboys; tank 
cars and trucks. 

Hazard: Strong irritant to skin and tissue. 

Uses: Treatment of sewage and industrial wastes; 
etching agent for engraving, photography, and 
printed circuitry; catalyst; mordant; oxidizing, 
chlorinating and condensing agent, disinfectant, pig- 
ment, medicine; feed additive; water purification. 
Shipping regulations: (Air) Corrosive label. 

ferric chloride hydrate FeClj • 6 H 2 O. 

Properties: Orange-yellow very' deliquescent crystals. 
M.p. 37° C; b.p. 280°C; decomposes to yield hydro- 
chloric acid if exposed to moist air or light. 

Uses: See ferric chloride, anhydrous. 

ferric chromate (iron chromate) Fe2(Cr04)j. 

Properties: Yellow powder, soluble in acids; insoluble 
in water and alcohol; soluble in HCl. 

Derivation; By adding sodium chromate to a solution 
of a ferric salt. 

Hazard: Toxic by inhalation. May be carcinogenic. 
Strong irritant. Moderate fire risk by reaction with 
reducing agents. Tolerance, 0.1 mg per cubic meter 
of air. 

Uses: Metallurgy; ceramics (color); paint pigment. 

ferric citrate (iron citrate) FeC 6 H 507 2- 5H:0. 

Properties: Reddish-brown scales. Keep away from 
light. Soluble in water; insoluble in alcohol. 
Derivation; By the action of citric acid on ferric hy- 
droxide, and crystallization. 

Uses: Medicine; blueprint paper. 

ferric dichromate (iron dichromate; ferric bichromate) 
Fe2(Cr:07)3. 

Properties; Reddish-brown granules. Soluble in water 
and acids. 

Derivation: By heating aqueous chromic acid and 
moist ferric hydroxide. 

Hazard: Toxic by inhalation; strong irritant. Moderate 
fire risk by reaction with reducing agents. 

Use: Preparation of pigments. 

ferric dimethyldithiocarbamate. See ferbam. 

ferric ferrocyanidc (iron ferrocyanide; Prussian Blue). 
Blue pigment described under iron blue (q.v.). Low 
toxicity. 

ferric fluoride (iron fluoride) FeF). 

Properties; Green crystals; sp. gr. 3.52; soluble in 
acids and in water; insoluble in alcohol and ether. 
Hazard: Toxic; strong irritant. Tolerance (as F). 2.5 
mg per cubic meter of air. 

Use; Ceramics (porcelain, pottery). 

ferric givccrophosphale (iron glvccrophosphatc) 
Fc:IC,H.(OH);P 04]< ■ xH:0.‘ 

Properties: Yellowish scales, odorless and nearly 
tasteless; soluble in water; insoluble in alcohol. 

Use: Pharmaceutical. 

ferric hydroxide (ferric hydrate; iron hydroxide; iron 
hvdratc; iron oxide, hvdrated; ferric oxide, hvdratcd) 
F^OH),. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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f'occulant precipitate which dries 

500^ • i"-P- below 

and ether. NonelSweTlow toxTcitT'^'’ 

<” ,0 

^fnn. preparations; water nurifica 

on, manufacturing pigments; rubber pigment. 

ferric hypophosphite (iron hypophosphite) FetH Pr> ^ 

ftop“' BrZriT^ P^^iCM^Osh. 

water and alcohol’. crystals. Soluble in 

mX"S®^ interaction of ferric hydroxide and 
Use: Medicine, 
fwic naphthcnate 

Combustible, soap. See also soaps (2). 

acidVS^feTeLllT/S "^Ph'henic 

Containers; Drums. 

Preventfv?'Sg,"|le and'^p'af^r 

Jrric nltmro r.v . _ 


ferric perchloride. See ferric chloride, 
ferric phosphate (iron phosphate) FePO. • 7 H n 

"gs g'Sfg 'f ... 

filtered and then dried TheprodSctu 

Uses: Medicine; fertilizers; feed and food additive 

p"Ses'’“Bro“'"‘" 

Contains'ie^ ^ysr°scopic. Odorless, 

uble in alco^h^l. water; insol- 

Use; Medicine. 

*(erf’sgbieTn*llih!f insoluble in iva- 

confused wiih (• 24% Fe minimum. Not to be 

UserSotc^ pyrophosphate, soluble (q.v.). 

of foods not c. , P^^^firinal iron and for enrichment 
roods not subject to rancidity. 

^ combination of ferric 
Prnn^^* ?A ^ sodium citrate. 
insoIuMe in crystals; very soluble in water; 


. . . paint drier. 

PropeSf &°let"<jS^l?,/®N03)3 • 9H,0. 

alcohoh ;*’■ 

Hazard: Dange^'rou; 

SWpping""r5i“"^'y'i"^^ ch'eSy'*"'* ™=di- 

'abe^. (iir)arr liS n o.s.. Yellow 

ferric octoate. See soaps (2)' 

«b/r. and acids; insolub^- alcohol 

See also soap (2).’ water. Combustible 

fertc oxalate Fe.iC.O 1 
Properties; Pale-velln, ‘ 

odorless; decomposer 00™^^*?°“* or powder 

graphic printing p^pSr® *i*''^rtone photo- 

j^n tri- 


(iron resinate). 

soluble in ®*ber, oil of turpentine; slight! 

lUDie in alcohol; insoluble in U/afAr 


Metallurgy’ as .®'®«ronic. 

^.guiff:;. fcirgsitrg 


...i i_r etner, oil of tun 

Use ^Drie"/’''®'’"^’ '"soluble in water 

• (P^'nts, varnish). See also soap (2). 

‘"^s'als; decomposed 1 
J 973 f water and alcohol. Sp. g 

Derivation- 'lu' P''"""'' ^om light, 

and ferric’ hydro^ide.'^'^''”" of sodium acid oxalat 

Moderately toxic 
uses: Photography; blueprinting. 

and ptfiA .U’ght-brown powder; soluble in alcohol 
Derivm^nn’- ’ 1 "?'“'’'^ Combustible, 

and snrtii ' ^"'oraction of solutions of ferric sulfate 
sodium stearate. 

arnish driers; photocopying. See also soap (2). 

PropS"®ReHH° n (C,H,0,hFe2(0Hh. 

water- • H^'M'Sb'brown powder; insoluble in cold 
mnre’hf.-*^ by hot Water forming a 

light Combusrib?°^^^*^ dilute acids. Protect from 

^ate solution^ addition of ferric chloride to a succi- 
Use; Medicine. 

sulfate; ferric trisulfate; iron tersul- 

‘^'’ysrals or grayish-white powder. 
(480°C) rpV 2.0-2. 1; m.p., decomposes 

hi • -I’ W Slightly soluble in water, (b) Very solu- 
liofit well closed and protected from 

Low toxicity. 

Grader Hy.^dding sulfuric acid to ferric hydroxide. 
Usev Pi partly hydrated. 

fartiirA. ^^dicine; reagent; iron alum manu- 

» etching aluminum; disinfectant; textiles 
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{dyeing and calico printing); flocculant in water puri- 
fication; soil conditioner. 

ferric tallate. See soap (2). 

fenic tannate (iron tannate; iron gallotannate) 
Fe2(C,4H,0,)(0H)3. 

Properties; Dark-brown or bluish black powder, vari- 
able compositoin. Soluble in alkalies; insoluble in 
water, alcohol and ether; soluble in dilute acids. 
Combustible. Low toxicity. 

Derivation; Interaction of ferric acetate and tannic 
acid solutions. 

Use; Medicine. 

ferric tribromide. See ferric bromide, 
ferric trichloride. See ferric chloride, 
ferric trioxide. See ferric oxide, 
ferric trisulfate. See ferric sulfate. 

ferric vanadate (iron metavanadate) Fe(V 03 ) 3 . 
Properties; Grayish-brown powder; soluble in acids; 
insoluble in water and alcohol. Noncombustible; low 
toxicity. 

Derivation; By adding a solution of a ferric salt to 
the liquor obtained by leaching vanadium ores with 
caustic soda solution or by lixiviating the slags ob- 
tained when vanadium ores are fused with soda ash, 
etc. 

Grade; Technical. 

Use; Metallurgy. 

“Fcrri-Floc.”’^ Trademark for ferric sulfate. Used as 
a coagulant in water, sewage and industrial waste 
jreatment; in manufacture of fungicides, chelated 
iron products, chemical intermediate, and in pick- 
ling metals. 

ferrite. 

(1) Iron in the body-centered cubic form; commonly 
occurs in steels, cast iron and pig iron below 910'’C. 
Alpha and beta iron are the common varieties of 
ferrite, and the name is also applied to delta iron. 

(2) A compound, a multiple oxide, of ferric oxide 
with another oxide, as sodium ferrite, NaFe 02 , but 
more commonly, a multiple oxide crystal. 

Ferrites are made by dissolving hydrated ferric 
oxide in concentrated alkali solution, by fusing fer- 
ric oxide with alkali metal chloride, carbonate or 
hydroxide, or by simply heating metal oxides with 
ferric oxide. Ceramic ferrites are made by press- 
forming powdered ingredients (with a binder) into a 
sheet, then sintering, or firing. 

The oxide ferrites are used as rectifiers, on mern- 
ory and record tapes, for permanent magnets, semi- 
conductors, insulating materials, dielectrics, high 
frequency components, and various related uses in 
radio, television, radar, computers, and automatic 
control systems. 

ferro-alloy. An alloy of iron with some element other 
than carbon used as a vehicle for introducing such 
an element into steel during its manufacture. The 
clement may alloy with the steel by solution or as 
the carbide, neutralize the harmful impurities by 
combining with them and separating from the steel 
as flux or slag before solidification. 

ferroboron. A ferro-alloy used as hardening agent in 
special steels. It also is an efficient deoxidizer. 
Boron steel is used in controlling the operating rate 
fcactors. Two grades available. 10 and 

• /Vc boron. 


“Ferrocarbo.”^*” Trademark for briquetted or granu- 
lar silicon carbide (q.v.). 

Uses; Cupola addition in the production of gray iron, 
or as a ladle addition to steel. It decomposes into its 
component elements and acts as a powerful deoxi- 
dizer and graphitizer. Machinability and strength of 
the iron or steel are increased with no loss of hard- 
ness. 

ferrocene (dicyclopentadienyliron) (CsHsl’Fe. A coor- 
dination compound of ferrous iron and 2 molecules 
of cyclopentadiene in which the organic portions 
have typically aromatic chemical properties. Its ac- 
tivity is intermediate between phenol and anisole. 
The first compound shown to have the “sandwich” 
structure found in certain types of metallocene mol- 
ecules. 

Properties; Orange, crystalline solid; camphor-like 
odor; m.p. 1 73-1 74° C; resists pyrolysis at 400° C. 
Insoluble in water, slightly soluble in benzene, ether 
and petroleum ether. Iron content 29.4-30.6%. 
Derivation; From ferrous chloride and cyclopenta- 
diene sodium. 

Containers; Bottles; fiber drums. 

Hazard; Evolves toxic products on decomposition and 
heating. Moderate fire risk. 

Uses; Additive to fuel oils to improve efficiency of 
combustion and eliminate smoke; antiknock agent; 
catalyst; coating for missiles and satellites; high- 
temperature lubricant; intermediate for high tem- 
perature polymers; ultraviolet absorber. 

See also metallocene. 

ferrocenecarboxylic acid ethyl ester. See ethyl ferroce- 
noate. 

1,1 -fetTocenedicarbo.xylic acid diethyl ester. See 1,1- 
diethyl ferrocenoate. 

l,r-ferrocenedicarboxylic acid dimethyl ester. See di- 
methyl ferrocenoate. 

ferrocenoyl chloride. See chlorocarbonyl ferrocene. 

ferrocenoyl dichloride. See I,r-dichlorocarbonyl fer- 
rocene. 

feiTOcenylborane polymer. 

Properties; Long-term heat resistance at 600° F; 
short-term stability about I500°F. Good resistance 
to oxidation and hydrolysis. Contains up to 30% iron 
directly combined. 

Uses; Specialty plastics, coatings, fibers; ablative ma- 
terial for space vehicles. 

fcrrocenyl methyl ketone. See acetylferroccne. 

ferrocerium. A pyrophoric alloy (q.v.) of iron and 
misch metal. 

Shipping regulations; (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Flammable solid label. 

ferrocholinatc (iron choline citrate chelate) 
C„Ha,FcN09. 

Properties; Greenish-brown to reddish-brown amor- 
phous solid; soluble in water, yielding a stable solu- 
tion; soluble in acid and alkaline media. 

Derivation; Reaction of choline dihydrogen citrate 
with ferric hydroxide. 

Grade; N.D. 

Use; Medicine. 

fcrrochromium (ferrochromc). An alloy composed 
principally of iron and chromium used' as a means 
of adding chromium to steels (low-, medium-, and 
high-carbon) and to cast iron. Available in several 
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classifications and grades, generally containing be- 
tween 60-70% chromium; in crushed sizes and lumps 
up to 75 pounds, which readily dissolve in molten 
steel. 

ferroconcrete. See concrete, 

ferroelectric. A crystalline material such as barium 
titanate, monobasic potassium phosphate or potas- 
sium-sodium tartrate (Rochelle salts) that over cer- 
tain limited temperature ranges has a natural or in- 
herent deformation (polarization) of the electrical 
fields or electrons associated with the atoms and 
groups in the crystal lattice. This results in the devel- 
opment of positive and negative poles Md a con- 
sequent “direction” of polarization, which can be 
reversed when the crystal is exposed to an external 
electric field. Ferroelectric crystals are internally 
strained and as a consequence show unusual piezo- 
electric and elastic properties. 

Uses: Capacitors; transducers; computer technology. 
See also ceramic, ferroelectric. 

ferroin chelation group. A functional group character- 
istic of heterocyclic ring nitrogen compounds: 

II II 

=N— C— C— N= 

Among such compounds are 2,2 -bipyridine, 1,10- 
phenanthroline, and the 2-pyridyl triazines. These 
provide a large number of terminal (=C — H) groups 
in which the hydrogen can be replaced by many 
chemical groupings (carboxyl, hydroxyl, halogen, 
etc.). Thus synthesis of an almost endless number 
of substituted ferroin reactants is possible. About 200 
such chelation reagents have been synthesized. Fer- 
roin chelation chemicals in general form complex 
undissociated cations with divalent metal ions, e.g., 

[(C,2Hi,N2)3Fe]"^ 

“Fcrrolon.”^^^ Brand name for a series of organic se- 
questering agents usedin textile applications. 

ferromagnesite. An iron-bearing variety of magnesite 
(q.v.) used for refractories owing to its ability to bond 
under heat. 

ferromagnetic oxide. See ferrite (2). 

ferromanganese. An alloy consisting of manganese 
(about 48%), plus iron and carbon; used as a vehicle 
for adding manganese to steel. Available in stan- 
dard, low-carbon, and medium carbon grades in 
ground, crushed and lump sizes ranging from 80 
mesh to 75-lb lumps, suitable for ladle or furnace 
addition. 

See also manganese steel. 

ferromolybdenum. An alloy composed largely of iron 
and molybdenum used as a means of adding molyb- 
denum to steel. Engineering steels rarely contain 
more than 1% molybdenum, stainless steels may 
contain 3% and tool steels as much as 10%. Ferro- 
molybdenum is available in several grades in which 
molybdenum ranges from 55% to 75% and the max- 
imum carbon content is either 0.10%, 0.60%, or 
2.50%. It is generally added in the furnace, since it 
does not oxidize under steel-making conditions. 
M.p. 2965° F (approx). Available in crushed sizes up 
to one inch. 

ferron. See 7-iodo-8-hydroxyquinoline-5-suIfonic acid. 

fciTophosphorus. An alloy of iron and phosphorus used 
m the steel industry for adjustment of phosphorus 
content of special steels; particularly useful in pre- 
venting thin sheets from sticking together when 
rolled and annealed in bundles. Produced in two 
grades: (a) 18% phosphorus; (b) 25% phosphorus. 


feiTosilicon. An alloy of iron and silicon used to add 
silicon to steel and iron. Sp. gr. 5.4. Insoluble in 
water. Small quantities of silicon deoxidize the iron 
and larger amounts impart special properties. It is 
also used in Pidgeon process for producing metallic 
magnesium. Available in six grades containing from 
15 to 95% silicon. 

Hazard: Ferrosilicon containing from 30-90% silicon is 
flammable and evolves toxic gases in presence of 
moisture. 

Shipping regulations: (Air) (30 to 90% silicon) Flam- 
mable Solid label. (Rail) Not listed. 

ferrosoferric oxide. See iron oxide, black. 

fenrotitanium. An alloy composed principally of iron 
and titanium used to add titanium to steel. It is 
often made from titanium scrap. Three classifica- 
tions are available: low, high, and medium carbon 
content. Furnished in various lump, crushed, and 
ground sizes. 

ferrotungsfen. An alloy of iron and tungsten used as a 
means of adding tungsten to steel. See tungsten steels. 
Contains 70-80% tungsten and no more than 0.6% 
carbon. Melting range 3000-5000°F; dissolves readily 
in molten steel. Furnished in ground and crushed 
sizes up to one inch. 

ferrous acetate (iron acetate) Fe(C2H302)2 • 4H2O. 

Properties: Greenish crystals when pure and unex- 
posed to air; usually partly brown from action of 
air; soluble in water and alcohol; oxidizes to basic 
ferric acetate in air. Combustible. 

Derivation: Action of acetic acid or pyroligneous acid 
on iron, with subsequent crystallization. 

Uses: Textile dyeing; medicine; dyeing leather; wood 
preservative. 

ferrous ammonium sulfate (Mohr’s salt; iron ammo- 
nium sulfate) Fe(S04) • (NH4)2S04 • 6H2O. 

Properties: Light-green crystals. Soluble in water; in- 
soluble in alcohol. Sp. gr. 1.865; dec. 100-1 10°C. 
Deliquescent; affected by light. 

Derivation: By mixing solutions of ferrous sulfate and 
ammonium sulfate, followed by evaporation and 
subsequent crystallization. 

Uses: Medicine; analytical chemistry; metallurgy. 

ferrous arsenate (iron arsenate) Fe(As04)2 ' 6H2O. 

Properties; Green, amorphous powder. Insoluble in 
water; soluble in acids. 

Derivation: Interaction of solutions of sodium arse- 
nate and ferrous sulfate. 

Uses: Medicine; insecticide. 

Hazard: Highly toxic. 

Shipping regulations; (Rail, Air) Poison label. 

ferrous bromide (iron bromide) FeBr2 • 6H2O. 

Properties: Green ciystalline powder; very deliques- 
cent. Affected by light. Soluble in water and alco- 
hol; sp. gr. 4.636; m.p. 27° C. Low toxicity. 

Derivation; Action of bromine on iron filings. 

Use; Medicine. 

ferrous chloride (iron chloride; iron dichloride; iron 
protochloride), (a) FeCL; (b) FeCL • 4H2O. 

Properties: Greenish-white crystals. Soluble in alco- 
hol and water; sp. gr. (a) 3.16 (25°C); (b) 1.93. M.p. 
(a) 670-674°C. Eleliquescent; affected by light. Low 
toxicity. 

Derivation: Action of hydrochloric acid on an excess 
of iron, with subsequent crystallization. 

Uses: Mordant in dyeing; metallurgy; pharmaceutical 
preparations; manufacture of ferric chloride; sewage 
treatment. 
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ferrous 2-ethylhexoate. A paint drier. See soap (2). 

ferrous fluoride (iron fluoride) FeFj • 8H2O. (also 
known: FeF2 and FeF2 ■ 4H2O.) 

Properties: Green crystals. Soluble in acids; slightly 
soluble in water; insoluble in alcohol and ether; sp. 
gr. 4.09 (anhydrous). 

Hazard: Toxic; strong irritant. Tolerance (as F), 2.5 
mg per cubic meter of air. 

Use: Ceramics. 

ferrous fumarate FeC4H204. Anhydrous salt of a 
combination of ferrous iron and fumaric acid. Sta- 
ble, odorless, substantially tasteless, reddish-brown 
anhydrous power. Contains 33% iron by weight. 
Does not melt at temperatures up to 280°C. Insol- 
uble in alcohol; very slightly soluble in water. Com- 
bustible. Low toxicity. 

Grade: U.S.P. 

Uses: Medicine; dietary supplement. 

ferrous gluconate (iron gluconate) Fe(C6Hi 1(^)2 • 2H2O. 
Properties: Yellowish gray or pale greenish yellow, 
fine powder or granules with slight odor. Solution (1 
in 20) is acid to litmus. Soluble in water and glyc- 
erin; insoluble in alcohol. Combustible. Low toxicity. 
Grades: Pharmaceutical; N.F. 

Uses: Medicine; feed and food additive; vitamin tab- 
lets. 

ferrous iodide (iron iodide; iron protoiodide) 

Felj • 4H2O. 

Properties: Crystalline, grayish-black. Soluble in water 
and alcohol. Sp. gr. 2.873; dec. 90-98°C; m.p. 
(anhydrous) 177°C. Deliquescent; affected by light. 
Low toxicity. 

Derivation: By the action of iodine on iron filings. 
Uses: Manufacture of alkali metal iodides; pharma- 
ceutical preparations. 

ferrous lactate (iron lactate) Fe(C3H503) ■ BHiO. 
Properties: Greenish-white crystals, slight peculiar 
odor. Moderately soluble in water; slightly soluble 
in alcohol. Deliquescent; affected by light. Combus- 
tible. Nontoxic. 

Derivation: By interaction of calcium lactate with 
ferrous sulfate or direct action of lactic acid on iron 
filings. 

Uses: Food additive and dietary supplement. 

ferrous naphthenate. A soap based on mixed naphthe- 
nic acids. Available commercially as a liquid con- 
taining 6 % iron. See soap (2). 

ferrous octoate. A paint drier. See soap (2). 

ferrous oxalate (iron oxalate) FeC204 • 2H2O. 
Properties: Pale yellow, odorless crystalline powder. 
Soluble in acids; insoluble in water. Sp. gr. 2.28; de- 
composes 160°C, releasing carbon monoxide. 
Derivation: By the interaction of solutions of ferrous 
sulfate and sodium oxalate. 

Hazard: Evolves carbon monoxide on heating. 

Uses: Medicine; photographic developer. 

ferrous oxide (iron monoxide) FeO. 

Properties: Black powder; sp. gr. 5.7; m.p. 1420°C. 
Insoluble in water; soluble in acid. 

Derivation: Prepared from the oxalate by heating but 
the product contains some ferric oxide. 

Hazard: Tolerance (as fume): 10 mg per cubic meter 
of air. 

ferrous phosphide (iron phosphide) Fe2P. A ferrophos- 
phorus (q.v.). 


Properties: Bluish-gray powder. Sp. gr. 6.56; m.p. 
1290° C. 

Grade: 24-26% phosphorus. 

Containers: Barrels; bulk. 

Hazard: Evolves toxic and flammable products on ex- 
posure to moisture or acids. 

Uses: Iron and steel manufacture. 

ferrous sulfate (iron sulfate; iron vitriol; copperas; 
green vitriol; sal chalybis) FeS04 • 7H2O. 

Properties: Greenish or yellow-brown crystals or 
granules. Odorless; slightly soluble in water, with 
saline taste; insoluble in alcohol. Sp. gr. 1.89; m.p. 
64°C; loses 7H2O by 300°C; pH (10% solution) 3.7. 
Low toxicity. Hygroscopic. 

Derivation: (a) By-product from the pickling of steel 
and many chemical operations, (b) By action of di- 
lute sulfuric acid on iron, (c) Oxidation of pyTites in 
air followed by leaching and treatment with scrap 
iron. 

Method of purification: Recrystallization. 

Grades: Technical; anhydrous; C.P.; U.S.P. 

Uses: Iron oxide pigment; other iron salts; ferrites; 
water and sewage treatment; catalyst, especially for 
synthetic ammonia; fertilizer; feed additive; flour 
enrichment. 

ferrous sulfide (iron sulfide; iron protosulfide) FeS. 

Properties: Dark-brown or black metallic pieces, 
sticks or granules. Soluble in acids; insoluble in 
water. Sp. gr. 4.75; m.p. 1195°C; b.p., decomposes. 

Derivation: By fusing iron and sulfur. 

Uses: Generating hydrogen sulfide; ceramics; other 
sulfides. 

See also pyrite. 

ferrovanadium. An iron-vanadium alloy used to add 
vanadium to steel. Vanadium is used in engineering 
steels to the extent of 0.1-0.25%, and in high speed 
steels to the extent of 1-2.5% or higher. Several 
grades are available containing from 50 to 80% va- 
nadium. Produced by reduction of the oxide with 
aluminum or silicon in presence of iron in an elec- 
tric furnace. Melting range 2700-2770° F. Furnished 
in a variety of lump, crushed, and ground sizes. 

Hazard (dust): Tolerance, 1 mg per cubic meter of 
air. Moderate fire risk. 

ferrozirconium. Alloys used in the manufacture of 
steel. 12 to 15 percent zirconium alloy: Approximate 
analysis: zirconium 12-15%, silicon 39-43%; iron 
40-45%. Application: Steel of high silicon content. 
35-40 percent zirconium alloy: Approximate analy- 
sis: zirconium 35-40%, silicon 47-52%, iron 8-12%. 
Application: Steel of low silicon content. 

ferrum. Latin name for iron; hence the symbol Fe. 

fertile material. In nuclear technology, any substance 
not capable of sustaining a chain reaction but which 
can be converted into a fissionable material in a nu- 
clear reactor. Uranium 238 (converted to plutonium 
239) and thorium 232 (converted to uranium 233) 
are the most important fertile materials. 

fertilizer. A substance or mixture that contains one or 
more of the primary’ plant nutrients and sometimes 
also secondary and/or trace nutrients. Tbe primary’ 
nutrients are nitrogen (supplied as anhydrous am- 
monia, or solutions containing nitrogen derived from 
ammonia, ammonium nitrate or urea): phosphorus 
(as superphosphates derived from phosphate rock); 
and potassium (in the form of KCI from sylvitc ore 
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or natural brines). Secondary nutrients are calcium 
magnesium, and sulfur. Trace elements (iron, copper’ 
boron, manganese, zinc and molybdenum) are aJso 
among ‘he twelve elements considered essential for 
plant growth. Nitrogen solutions and anhydrous am- 
monia are used both in fertilizer manufacture Td 
hnfh * ^^^''““‘00 to the soil. Substantial amounts 

liLid fofrS" ro niixtures are used in 

liquid torm. Controlled-release fertilizers are thncr^ 

rmonr?p^t?‘' “ polymeric sulfur by 

a proprietaiy process. Their advantages include more 
unifcrm supply of nutrient, lower laborcosts and 

Shippmg regulations: (Rail) Green Iah»i /a - x r- 
tihzer ammoniating sX on Sntlinfna 


Pr!t front prussic acid. 

Used\in (‘I-''-)' 

cause Its coating of kieselm, hr ^ he- 

male it safe, handle .haft!,; Sa,'“j" 

iVattSd" h?'SalU.f lig-r 

as wool and silk (protdnsV m ^"“"al, such 
(cellulose); and mineral ^ cotton 

called staple, and^re ?exeeeHc‘o?>. 9°“°" fiber is 

Semisynthetic fibere iSe ^ 

substances extruded in fibrous *fn^m and inorganic 
boron, boron carhiH#» K/^ such as glass 

>‘e), aluminum silicate fused silica^’ ‘?''h°n (graph- 
(steel). Synthetic fibere are m metals 

(polyamides, poLster^ P°‘y- 

olefins) by extrud no fr%f ' acrylics, and polv- 
lon,” etc.)^ Some a?e®hl- *P‘"nerets (nylon, “Or- 
‘hough the primary use "s^i^fe"^ n Papers, 

ramie fibers, see “Rberfrlx P'o'' oe- 

frrm^llVAsXltill's^a.'r - several 

fibers up to 2 in lone hav! n''® single-crystal 
strength; they are ma®de from f “‘^'^^'y high tensile 
‘alum and other meTals anS ‘“"Ssten, cobalt, tan- 

Posite structures ^ specfaHzeH"%"^ 

metal fibers which ar» ®n^ functions. (2) As 
mond dies to diamcm'^^ alloys drawn through dia- 
for tire cord and r 1"’=*" 0-002 steel 

op^d for such appSons Oevel- 

which are biconstituent stnici^ metallic fibers, 

m?‘al and a polyr^eri" “"’P°sed of a 

™num filament cover^^d -^^^^Teliuta^e^eTa^^^: 

up^L° membrLes?n'ti°e'revemf' 
'”hisri^:gra“"S.-- dSl 

fiber, biconstituenf a 

a dispersion of fibrils of fib^t comprising i 

and parallel to the axif of ^‘‘hin® 

fifam^n't.^ f Ti?o^y® ' 


mm, em, quilted linings, furniture battings, e.g., sisal, 

! for Fiberfrax.”^*'’ Trademark for ceramic fiber made 

chonned and silica. Available in bulk as blown 
an"ts ‘?g° bloc ^‘"P'®: P^P^fi r°P^: row 

o"^ SheT*,."'' 

MMs-”nac&"'^‘“"®-'"'“.lation of kilns and fur- 

r Si- !“ir ”^7=" 

m- *^made* of or “ variety of products 

ias insulatfae wonk fibers or glass flakes including 
acoustical nrnlt’ rovings, coarse fibers, 

I,. .nd“SL?;pSL>’™- 

See also glass fiber; reinforced plastics. 

^‘’exceSal n'?;".“l!:®™®'y fi^o-drawn glass fiber of 
S whh hfeh '‘‘ser light im- 

)■ the exoTr Lnfi’i ®''‘^- ^"®'’ fibers, which are in 
=- quartz boated with^lt®^’ high-purity 

denosition Aft^ germanium-doped silica by vapor 
diameter th^l^im ** microscopically small 

, Sg m fi,ame"t ^^^ombled into cables con- 

L' telenhonp *^®®® intended for use in 

^ See^also gla^f fiber^' replacements for copper cables. 

1 fiber-reactive dye. See dye, fiber-reactive. 

* ^as*an*addit;w^^*^^"'^'^^ ^ fibrous material used 

: creviced fomaiion^‘'°" 

^comnrised nf "^^tlomark for a series of filter aids 
tions^of pithp Pby^'oal inmures in different propor- 

fiberand diatomite, asbestos 

liber and cellulose fiber, or asbestos fiber alone. 

''nolvTiTeri'p^*^''^ fr’*’ ® fibrous form of synthetic 

SSin?^p"™'’ r“*®‘^ ^ binder 

material m the manufacture of textiyl (q.v.). 

'*Dfe^a”’d^ fr^^fiuu bf normal human blood 

Ls The nm,? T® fr°^®" f" solution it 

fibrin when being converted into insoluble 

tor in blond ** added. It is an essential fac- 

PrToT,- mechanism. 

Grade: U*S P grayish amorphous substance. 

Use: Medicine. 

fihTfn^’T^-., ^ proteolytic enzyme which 
mav form *be solution of clots that 

tivatinp a It T® bloodstream. It is prepared by ac- 

highlv niirif:pd®*f°" normal human plasma with 
mghly purified streptokinase. Listed in RD. 

TontainTil'o fibrpus material in silk, a scleroprotein 
mass alanine; light yellow silk-like 

alkalie,; nnd^^ ® "'^‘cr; soluble in concentrated 

aiKalies and concentrated acids. 

fibrolite. See sillimanite. 

'*^WdeTin^dir°^^'® pnzyme hydrolyzing casein, meat, 
like material’ ®'^®®*’"’ fibrin, liver, and other protein- 

Tidnr-'^vi^, cream-colored powder with an acrid 
insolIiWp^ hygroscopic; partially soluble in water; 
insoluble in the usual organic solvents. 
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FILTRATION 


Source; Fig latex or sap. Commercially prepared by 
filtering and drying the latex. 

Use: Brewing, cheese, meat, leather, and textile in- 
dustries; diagnostic aid in medicine. 

“Ficoll.”'’*^ Trademark for an inert non-ionized syn- 
thetic, high polymer made by the crosslinking reac- 
tion of epichlorohydrin and sucrose. Contains no 
ionized groups and its extreme solubility is due to 
the high content of hydroxyl groups (23%). 

Uses; Density gradients for centrifugation, electro- 
phoresis and specific gravity determinations; compo- 
nent in the isotonic solutions for preparation of cells 
and cell fragments; concentrating solutions of sensi- 
tive materials by means of dialysis. 

fictile. Descriptive of certain molecules which have 
no permanent structure but are constantly changing 
their shapes and arrangements. An example is the 
metal carbonyl Fe 3 (CO)i 2 in which, according to 
Dr. F. Albert Cotton, originator of the term, “car- 
bonyl groups readily move from one iron atom to 
another through the rapid formation and dissolu- 
tion of carbonyl bridges between iron atoms.” 

filament. A continuous fiber, usually made by extru- 
sion from a spinneret (nylon, rayon, glass, polyeth- 
ylene). It also may be a drawn metal (tungsten, 
gold) or a metal carbide. (See fiber). 

filament winding. The process of winding fibers under 
tension on to a prepared core. Before or during the 
winding operation, the assembly is impregnated with 
a thermosetting resin. Structures of considerable 
size and strength can be made in this way. The fibers 
used are chiefly glass, boron, or silicon carbide. 
(See filament). 

filler, (1) An inert mineral powder of rather high spe- 
cific gravity (2.00-4.50) used in plastic products and 
rubber mixtures to provide a certain degree of stiff- 
ness and hardness, and to decrease cost. Examples 
are calcium carbonate (whiting), barytes, blanc fixe, 
silicates, glass spheres and bubbles, slate flour, soft 
clays, etc. Fillers have neither reinforcing nor color- 
ing properties, and the term should not be applied to 
materials that do, i.e., reinforcing agents or pig- 
ments. Fillers are similar to extenders and diluents 
in their cost-reducing function; exact lines of dis- 
tinction between these terms are difficult, if not irn- 
possible, to draw. Use of fillers and extenders in 
plastics has increased in recent years due to short- 
ages of basic materials. 

(2) The cross or transverse thread in a fabric or 
other textile structure. 

(3) A metal or alloy used in brazing and soldering 
to effect union of the metals being joined. 

See also diluent; extender; reinforcing agent. 

film. An extremely thin, continuous sheet of a sub- 
stance, which mav or may not be in contact with a 
substrate. There is no precise upper limit of thick- 
ness, but a reasonable assumption is 0.010 in. TTic 
protective value of any film depends on its being 
100% continuous, i.e., without holes or cracks, since 
it must form an efficient barrier to molecules of at- 
mospheric water vapor, o.xygcn, etc. A long-chain 
latty acid or alcohol on water produces a film whose 
“thickness" is the length of one molecule (about 200 
A.) Tlie fatty acid molecules are oriented with the 
radical end in the water. Such films arc good evapo- 
ration barriers, and have been successfully imposed 


on glass. Soap bubbles are elastic films about one 
micron thick, and have considerable strength. 

Film-forming agents (drying oils) are essential in 
paints and lacquers. Oxide films formed automati- 
cally on the surface of aluminum protect it from 
corrosion. Thin metallic oxide films are widely used 
in electronic and semiconductor devices. Electrode- 
posited metals (chromium, copper, nickel) are con- 
ventionally (and perhaps illogically) called coatings. 

The term film is also applied to sheets of cello- 
phane, polyethylene, polyvinylidene chloride, etc., 
used for wrapping and packaging of food products, 
meats, and poultry (especially shrink films, which 
are stretched before application). These function as 
a moisture vapor barrier. Plastic films are also 
used as slip surfaces in concrete structures such as 
air strips, ice rinks, and highways. Photographic film 
is made from cellulose acetate. 

“Fi!mfast.”“ Trademark for a spray compound for 
improving distribution of insecticidal and fungicidal 
sprays. 

“Filmcol.”'^* Trademark for an authorized ethyl al- 
cohol. Specially denatured alcohol. No. 1 (190 prooQ 
100 parts by volume; isopropyl alcohol, 10 parts by 
volume; methyl isobutyl ketone, 1 part by volume. 
Hazard: Flammable; dangerous fire risk. 

Uses; Solvent, purifying and recrystallizing opera- 
tions in chemical industrj'; photographic, textile, 
rubber latex, printing industries. 

filter aid. See filtration. 

filter alum. See aluminum sulfate. 

filter sand. Sand used to separate sediment and sus- 
pended matter from water. 

“Filtrasorb Carbon.” Trademark for specially engi- 
neered activated carbon granules having mechanical 
strength great enough to withstand repeated filter 
backwashing and regeneration at high temperature. 
Used in conjunction with polymeric water-treatment 
chemicals for coagulating solids in raw sewage, with 
subsequent filtration over the carbon granules. 

filtration. The process of separating suspended solids 
from a liquid by forcing the mixture through a po- 
rous barrier. This may be a fabric of hea\’y weave, 
a wire screen, or (on micro scale) a thin plastic 
membrane of high porosity (several million pores 
per square inch). These retain bacteria and are used 
in industrial sterilization. Clay suspensions arc fil- 
tered by forced flow electrophoresis. Many fibrous 
or particulate materials (often called filter aids) can 
effect filtration; examples are special papers (What- 
man), glass fibers, diatomaceous earth, fly ash, sand, 
etc. 

The construction and operation of the many kinds 
of filtration equipment are too detailed to "permit 
description. The most widely used types may be classi- 
fied as follows; (1) gravity filters, used largely for 
water purification and consisting of thick beds of 
sand and gravel, which retain the flocculated im- 
purities as the water p.asscs through; (2) pressure fillers 
of plate-and-frame or shell-and-lcaf constniction, 
which utilize filter cloths of coarse fabric as a sepa- 
rating medium; (3) vacuum or suction filters of the 
rotating drum or disk type, used on thick sludges and 
slurries; (4) edge filters; and (5) clarification filters. 
Gel filtration (q.v.) is a chromatographic technique 
involving separation at the molecular level. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



fixing agent, chemical 


386 


fixing agent, chemical. 

(I) A substance which aids fixatinn j 

A 


(2) A substance which causes act..!.i ■ ■ 

.f a, d„uwS„7“S““ 

fixing agent, mechanical. 

other substance?upon^eS fibeSt 
permit a desirable reaction ‘^take plS.® 
fixing agent, perfume ffixptivoi a 
prevents too rapid volatilization which 

of a perfume, and tend^ r components 
vo^tiiization. It thus increaserfh 
perfume and keens fi,» m-reases the odor life of a 

yea... the chief fi^Lve^weTe "V 

bergns, civet, musk ca<:fnrpn^ animal products (am- 
‘Flamenol.’’^'*^ T h ' 

msulated with a vinw'^hahde ^^^^'c'cal conductors 

cued polyvinyl chloral as plasti- 

"^^Y'cpmponem' of a'^comb"'‘i' M ^ ^ ‘'bating on 
Its Ignition point The ^ Product to raise 

Partml, and most mLrSs 'o O”? 

typ«- nf ‘cmperatures'^^^^p 

ypes. (ij nondurable rnniic#* are three 

fepsssps 

cellulose-reactive agents 7^ effective, as well a, 
fiammahilitv The » . 

!?&,' “?■'> te. 

Sri?':;i“'SL“„7, s “f^SSs 

Scws°?h' '‘°'’^"'^^°'^«cd'’^e morJ Ta 

ignited material? ^"'”'?nble the ^aterfaf't 
tlOfiTi nemical nature The pi material as well as 

SSaifSS'x 4"™' i'S 
.'s. nSteatiir." r- “"S™ “ 

"^','PmabIe material material. 

SslJe tf 
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of not over 40 psia at inn°P The u- 
tory authorities use 80°F rn ^ *itipping regula- 

most common L*'’" 'n>e 

monoxide, acetylene and hydrogen, carbon 

Oxygen, through essenrial fn^fh" Mrocarbon gases, 
bustion, is not itself e the^ n^^ occurrence of com- 
tible; neither are the h?? fi^mmable or combus- 
or nitrogen. Flammahie 2^®“’ sulfur dioxide 
ous fire hazards and ^re extremely danger- 
storage conditions’. fequire precisely regulated 

“combustiW™ are^^d?fr^^/f’” '"“"fi^mmable,” and 

material that wdll buf a’i'‘ ‘^"'™i‘- Sinci any 

bustible by definition?! f n"^ temperature is com- 
ers all such materials '*■ P°**°'''s.that this word cov- 
ignition. Thus the term 

to a special grnim n?” fiamrnable actually applies 
nite easily and burn / ‘^9mbustible materials that ig- 
gases) cl^^fkd”^? ^°me materials (usually 

^ nonflammable are Sflv^no 
distinetion between .ho ^ noncombustible. The 
looked. For exa?nie “a ’'i’^tt'd not be over- 
chloride, and carbon ‘^’’’“"de, carbon tetra- 

sugar, cellulose and ^''e noncombustible; 

nonflammable. ’ ammonia are combustible but 

See also eombustible material. 

mold. Correct* d'esipn*^'^?!^ rubber or plastic from a 
an economic Joss niinimize flash, which is 

" pfop“ n'of a Sn-t-‘’°" '^hich an appreciable 
in sLh a way converted to vapor 
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anism of e?tremel\?ra*^ d'^ h^ investigating the mech- 
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The time lanseis ;n,/^i^^ spectra obtained. 
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flames and exnin y ^®t reactions occurring in 
freeradicSp?ofe"==- photochemislry; 
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igmtable mixture ?-fh .h ^ ■ ®tifficient to form an 
the liquid or with;?.? ‘he surface of 

PUHJoses of t7e offinL‘“l-^“?^^ F°'' ‘be 

flash point ic dp.o ° . '^‘^1 , shipping regulations, the 
method (ASTM Tagliabue open-cup 

TOC. IIATA a^„ D 13 10-63), usually abbreviated 
closed-cup tester ) nfh™'*^ ' ?bel or Abel-Pensky 
the higher flash methods used, generally for 
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more nearlv a,?- ■ ^ (t-OC). The open cup method 

.1 “aaf.°rs“‘“' 

™!>s‘ance ground inio minuie parri- 
nishe^ tr» shape and used in paints and var- 

atsperse incident light rays, so that a dulJ 
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FLEXANE’ 


or “flat” effect is produced. Standard flatting agents 
are heavy-metal soaps, finely divided silica, and di- 
atomaceous earth. 

flavanol (3-hydroxyflavone). A derivative of flavanone 
(q.v.); crystallizes in yellow needles melting at 
169°C. Has violet fluorescence in cone, sulfuric acid. 
It is a flavonoid pigment (q.v.). Dyes cotton a bright 
yellow when mordanted with aluminum hydroxide. 
Other hydroxyflavones are chrysin, fisetin and quer- 
citin. Eleven different flavonols are known. Not 
identical with flavonol. 

flavanone (2,3-dihydroflavone). A group of colorless 
derivatives of flavone (q.v.) distributed in higher 
plants either in free form or as glucosides. About 25 
different types have been isolated. It comprises one 
of the major groups of flavonoids (q.v.). Examples 
are hespendin and naringen. 

flavanthrene (indanthrene yellow; chloranthrene yellow) 

C 28 Hn 02 N 2 . 

Properties: Brownish-yellow needles. Soluble in dilute 
alkaline solutions. 

Derivation: Action of antimony pentachloride on 
beta-aminoanthraquinone in boiling nitrobenzene. 

Use: Vat dye for textiles, etc. 

“Flavaxin.”'*^ Trademark for riboflavin (q.v.). 

flavianic acid. See 2,4-dinitro-l-naphthol-7-sulfonic 
acid. 

flavin. 

(1) Isoalloxazine, C 10 H 6 N 4 O 2 , the nucleus of various 
natural yellow pigments. See riboflavin and flavin 
enzymes. 

(2) Tetrahydroxyflavanol, CijHioO? • 2 H 2 O, a yel- 
low dye derived from oak bark. 

flavine. Acriflavine hydrochloride, a bacteriostatic 
agent. 

flavin enzyme (flavoprotein). An enzyme composed of 
protein linked to coenzymes which are mono- or di- 
nuejeotides containing riboflavin. Because of their 
distinctive color they are also called “yellow en- 
zyrnes.” The flavin enzymes function in tissue respi- 
ration as dehydrogenases, the hydrogen atoms being 
taken up by the riboflavin group. 

flavin mononucleotide. See riboflavin phosphate. 

flavone (2-phenylchromone). One of a group of flavo- 
noid plant pigments, existing as colorless needles, 
insoluble in water and melting at 100°C. It fluo- 
resces violet in cone, sulfuric acid. It can be synthe- 
sized. Treatment with alcoholic alkali yields flava- 
none (q.v.). The flavones produce ivory and yellow 
colors in plants and flowers. See also flavonoid. 

flavonoid. A group of aromatic, oxygen-containing 
heterocyclic pigments widely distributed among 
higher plants. They constitute most of the yellow, 
red, and blue colors in flowers and fruits. Exceptions 
arc the carotenoids (q.v.). The flavonoids include the 
following subgroups: (1) catechins, (2) leucoantho- 
cyanidins and flavonones, (3) flavanols, flavones, and 
anthocyanins; and (4) flavonols. For details, consult 
specific entries. 

flayonql (flavon-3-ol). A flavonoid plant pigment giv- 
ing ivory and yellow colors to flowers. Not identical 
with flavanol (q.v.). 

flavoprotein. Sec flavin cnzjTnc. 


flavor. (1) The simultaneous physiological and psy- 
chological response obtained from a substance in the 
mouth that includes the senses of taste (salty, sour, 
bitter, sweet), smell (fruity, pungent), and feel. The 
sense of feel as related to flavor encompasses only 
the effect of chemical action on the mouth mem- 
branes, such as heat from pepper, coolness from 
peppermint, and the like. (Institute of Food Tech- 
nologists). No reliable correlation of taste with 
chemical structure has yet been possible. Flavor is a 
critical factor in the acceptability of foods, medi- 
cines, confectionery, and beverages. Flavors are used in 
insect and animal baits to induce ingestion of the bait; 
also to prevent rodent attack on organic materials, 
e.g., tributyl tin in cable covers. Substances that 
affect flavor often have a synergistic effect (for ex- 
ample, monosodium glutamate and certain nucleo- 
tides). Sodium chloride is classed as a seasoning 
agent. See also potentiator; enhancer. 

(2) Any substance or mixture of substances that 
contributes a positive taste to a food product, such 
as vanillin, cacao, and fruit extracts among natural 
products, together with numerous synthetic com- 
pounds that imitate or duplicate these tastes. Unde- 
sirable or “off-flavors” occur in milk, meat and 
other food products as a result of improper prepara- 
tion, oxidation, and incipient rancidity. There arc over 
1500 flavoring materials listed as food additives un- 
der provisions of the Food, Drug and Cosmetics Act. 

See also odor. 

flax. Bast fibers, approximately 20 in. long, obtained 
from the stems of the linseed plant, linum usita- 
tissimum. Stronger and more durable than cotton. 
Combustible. 

Uses: Apparel fabrics (linens); thread; rope; twine; 
cigarette paper; duplicating papers. 

“Flaxedil.”*’ Trademark for gallamine triethiodide 
(q.v.). 

flaxseed oil. See linseed oil. 

flea seed. See psyllium. 

“Flectol” H.” Trademark for polymerized 1,2-dihy- 
dro-2,2,4-trimethylquinoline. 

Use: Rubber antioxidant, especially for belting and 
tire carcasses. 

Fleming, Sir Alexander (1881-1955). A Scottish bio- 
chemist and bacteriologist who discovered (1928) the 
bactericidal properties of molds produced from the 
plant Penicillium notatum. The broad spectrum of 
antibiotics developed from this discovery'. See also 
antibiotic. 

“Flexalyn” Trademark for a pale, balsamic 

resin; the diethylene glycol ester of rosin. 

“Flexamine G.”"''* Trademark for a mixture of N,N- 
diphcnyl-para-phcnylcnediaminc and a complex di- 
ary’lamine-ketonc reaction product. 

Properties: Brownish gray granules; sp. gr. 1.20; 
melting range 75-90“C; soluble in acetone, benzol 
and ethylene dichloride; insoluble in water and gas- 
oline. 

Uses: Antioxidant used in tires, camelback, wire in- 
sulation. neoprene belting and soles. 

“Flcxane.'”*’' Trademark for room-tcmpcraturc-curing 
urethane. 
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trailers and in°foderany ^nsne *™‘^*^* 

plants. y nspected meat-processins 

Containers: Up to 55-gal drums. 

flint glass. See glass, optical. 
d.ivided‘so]ids,^e'!g‘ clays" bC”*^ d^sification of finely 


uicaie 
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anJ^ "'ater absorption rednon^®^"*®’ lubricant, con- 
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flotation. A process for separating minerals from 
waste rock, or solids of different kinds from one an- 
other by agitating the pulverized mixture of solids 
with water, oil, and special chemicals which cause 
preferential wetting of solid particles of certain 
types by the oil, while other kinds are not wet. TTie 
unwetted particles are carried to the surface by the 
air bubbles and thus separated from the wetted par- 
ticles. A frothing agent is also used to stabilize the 
bubbles in the form of a froth which can be easily 
separated from the body of the liquid (froth flota- 
tion). Do not confuse with floatation (q.v.). 

“Flotox.”^” Trademark for flotation sulfur products. 

“Flotronics.”^^^ Trademark for metal membrane fil- 
ters of uniformly porous silver, available in distinct 
porosity grades from 0.2 to 5 micron maximum 
pore diameter. No bonding agent or fiber is used; 
the filters are of uniform particles of pure silver only. 
Used for filtration, clarification, and cold steriliza- 
tion of all types of solutions. 

“Flovis.”’^ Trademark for a modified polyoxyethylerre 
fatty-acid ester. 

Properties: Cream to tan solid; m.p. 39-42° C; sp. gr. 

l. 02 (25°C); pH 5% aqueous dispersion 3-5 (25°C). 
Uses: Textile and adhesive industries for stabilizing 

starch solutions, fluid or heavy paste, against “setting- 
up." 

“Flowbrite.” Trademark for a formulation of oils 
used at elevated temperature for the bright flowing 
of electroplated tin. 

“FIowco."”’ Trademark for a group of stearates. 
Used as finishes and additives in paper and pulp. 

flow diagram (flow sheet). A chart or line drawing 
used by chemical engineers to indicate successive 
steps in the production of a chemical, materials in- 
put and output, by-products, waste, and other rele- 
vant data. 

flowers. A fine powder usually resulting from subli- 
mation of a substance, e.g., flowers of sulfur. The 
term is now obsolescent. 

flox. A mixture of liquid fluorine (30%) and liquid 
oxygen (70%), designed for use as a space vehicle 
propellant. 

Containers: Stainless steel tanks. 

Hazard: Highly flammable. 

Shipping reuglations: Consult authorities. 

“Flozan.”^'*'' Trademark for an anhydrous soda ash 
product. Contains a bicarbonate of soda and a mono- 
hydrate of soda ash. White, free-flowing and will 
absorb approximately 30% of its weight. 

Uses: Cleansing and detergent preparations. 

“Flozenc."''^ Trademark for a series of lubricant 
white mineral oils; sp. gr. 0.860-0.870 (60° F). 

Use: Industrial lubricants. 

fludrocortisone acetate (9alpha-fluorohvdrocortisone 
acetate) C^HjiFOs. 9Alpha-17alpha-hydroxycorti- 
costerqne-21 acetate. 

Properties: White, odorless pohmorphic crystals; 

m. p. 233-234°C. Sparingly soluble in alcohol and 
vciy slightly soluble in water. 

Uses: Medicine; veterinary medicine. 

“Fludrocorlonc.”'’’ Trademark for fludrocortisone. 

fluid. Any material or substance that changes shape 
or direction uniformly in response to an external 


force imposed upon it. The term applies not only to 
liquids, but to gases and to finely divided solids. 
Fluids are broadly classified as Newtonian and non- 
Newtonian depending on their obedience to the laws 
of classical mechanics. See also liquid, Newtonian; 
rheology'; fluidization; hydraulic fluid. 

“Fluid Ball.”®'* Trademark for a propellant casting 
powder consisting of colloidal nitrocellulose has'ing 
an average particle diameter of 50 microns or less. 
Composition can include liquid or solid modifiers. 
Used as binder constituent of modified double base 
solid rocket propellants. 

Containers: Fiber drums, 100-lb net weight. 

Hazard: Highly flammable; dangerous fire risk. 

fluidization. A process in which a finely divided solid 
is caused to behave like a fluid by suspending it in a 
moving gas or liquid. The solids so treated are fre- 
quently catalysts; hence, the term fluid catalysis. 
The fluidized catalyst, e.g., alumina-silica gel, is 
brought into intimate contact with the suspending 
liquid or gas mixture, usually a petroleum fraction. 
Local overheating of the catalyst is greatly reduced, 
and portions of catalyst can be easily removed for 
regeneration without shutting down the unit. There 
are also non-catalylic applications of fluidization, 
e.g., reduction of iron ore. Important uses of the 
fluidized bed process are (1) cracking of petroleum 
fractions; (2) gasification of coal; and (3) applica- 
tion of organic coatings to metals (fusion bond 
method). 

fluoboric acid (fluoroboric acid) HBF4. 

Properties: Colorless, strongly acid liquid; sp. gr. ap- 
prox 1.84; b.p. 130° with decomposition. Miscible 
with w'ater, alcohol. 

Derivation: Action of boric and sulfuric acids on 
fluorspar. 

Grades: Technical (about 48%); pure. 

Hazard: Highly toxic; a corrosive irritant. 

Uses: Production of fluoborates; specially purified so- 
lution used for electrolytic brightening of aluminum. 
Also to form stabilized diazo salts. 

Shipping regulations: (Rail) Corrosive liquid, n.o.s., 
\S9iite label. (Air) Corrosive label. 

“Fluokarb.”'®* Trademark for an activated boncchar 
used for fluoride removal. 

floor. See phosphor. 

fluophosphate alkyl ester. See diisopropyl fluorophos- 
phate. 

fluoranthene (idryl) CisHio. A tetracyclic hydrocarbon. 

Properties: Colored needles; f.p. 107°C: b.p. 250°C 
(60 mm); insoluble in water, soluble in ether and 
benzene. Combustible. 

Derivation: From coal tar. 

Hazard: Moderately toxic. 

fluorapatite. See apatite. 

fluorbenside. Generic name accepted for para-chloro- 
bcnzyl para-fluorophcnyl sulfide, 

ClCe,H4CH:SC6H4F. Crystals; m.p. 36°C. Insoluble 
in water, soluble in acetone and oils. Used as an 
acaricide. 

“Fluorcl”'” Trademark for a fully-saturated fluo- 
rinated polymer containing more than 60 per cent 
fluorine by weight: non-flammable. 

Uses: O-rings, gaskets; hoses: wire and fabric coat- 
ings: diaphragms; fuel cells; cxpellent bladders; se-' 
ants; insulation; containers. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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fluorocarbon. Any of a number of organic compounds 
analogous to hydrocarbons, in which the hydrogen 
atoms have been replaced by fluorine. The term is 
loosely used to include fluorocarbons that contain 
chlorine; these should properly be called chloro- 
fluorocarbons or fluorocarbon chlorides, since it is 
these which are thought to deplete the ozone layer 
of the upper atmosphere. Studies of this possibility 
are in progress; meanwhile the use of chlorofluoro- 
carbons as aerosol propellants has been reduced. 
Properties: Fluorocarbons are chemically inert, non- 
flammable, and stable to heat up to 500-600° F. 
They are denser and more volatile than the corre- 
sponding hydrocarbons, and have low refractive in- 
dices, low dielectric constants, low solubilities, low 
surface tensions, and viscosities comparable to hydro- 
carbons. Some are compressed gases; others are 
liquids. 

Hazard: React violently with reactive substances, 
e.g., barium, sodium, and potassium. 

Uses: Aerosol propellants, refrigerants, solvents, 
blowing agents, fire extinguishment; lubricants and 
kjvirsulk' fkftstkttt and damping fiuids; diaiea- 
trics; plastics; electrical insulation; wax coatings for 
alkali cleaning tanks; air conditioning. 

Note: The rather considerable number of these 
compounds is designated by a number system, pre- 
ceded by the word “refrigerant,” “propellant,” 
“fluorocarbon” or by a trademark (“Freon,” “Ucon,” 
“Genetron.”) They are cross-referenced in this book 
as follows: 

11. See trichlorofluoromethane. 

12. See dichlorodifluoromethane. 

13. See chlorotrifluoromethane. 

14. See tetrafluoromethane. 

21. See dichlorofluoromethane. 

22. See chlorofluoromethane. 

23. See fluoroform. 

113. See l,l,2-trichloro-l,2,2-trinuoroethane. 

114. See l,2-dichloro-l,l,2,2-tetrafluoroethane. 

115. See chloropentafluoroethane. 

116. See hexafluoroethane. 

fluorocarbon polymer. This term includes polytetra- 
fluoroethylene, polymers of chlorotrifluoroethylene, 
fluorinated ethylene-propylene polymers, polyvinyl- 
idenc fluoride, hexafluoropropylene, etc. 

Properties: Thermoplastic; resistant to chemicals and 
oxidation; noncombustible; broad useful temperature 
range (up to 550°F); high dielectric constant; resis- 
tant to moisture, weathering, ozone, and ultraviolet 
radiation. Their structure comprises a straight back- 
bone of carbon atoms symmetrically surrounded by 
fluorine atoms. 

Forms: Powders, dispersions, film, sheet, tubes, rods, 
tapes, and fibers. 

Uses: High-temperature wire and cable insulation; 
electrical equipment; food, drug and chemical equip- 
ment; coating of cooking utensils; piping; gaskets; 
continuous sheet. 

See also fluoroelastomer. 

fluorochcmical. Organic compounds, not necessarily 
hydrocarbons, in which a large percentage of the 
hydrogen directly attached to carbon has been re- 
laced by fluorine. The presence of two or more 
uorinc atoms on a carbon atom usually imparts 
stability and inertness to the compound and fluorine 
usually increases the acidity of organic acids. 
Derivation: (a) Electroh'sis'of solutions in hydrogen 


fluoride (Simons process); (b) replacement of chlo- 
rine or bromine by fluorine with hydrogen fluoride 
in the presence of a catalyst (antimony trifluoride or 
pentafluoride); (c) addition of hydrogen fluoride to 
olefins or acetylene. 

Uses: Dielectric and heat-transfer liquids; pump seal- 
ants; surfactants; metering devices; special solvents. 
See also fluorocarbon; fluoroelastomer. 

fluorodichloromethane. See dichlorofluoromethane. 

fluoroelastomer. Any elastomeric high polymer con- 
taining fluorine; they may be homopolymers or co- 
polymers. Fluorocarbon polymers (q.v.) include a 
large group of fluoroelastomers. Besides these, a rela- 
tively recent development is a copolymer in which 
the molecular skeleton is a — P=N — chain con- 
taining approximately equal numbers of tri- and 
heptafluoroethoxy side groups. Such polymers are 
amorphous, thermally stable, noncombustible, have 
low ^ass transition temperature (-77° C), and are 
generally resistant to attack by solvents and chemi- 
cals. 

fluoroethylene. See vinyl fluoride. 

fluoroform (trifluoromethane; propellant 23; refriger- 
ant 23) CHFj. 

Properties: Colorless, nonflammable gas; b.p. -84° C 
(1 atm); f.p. -160°C (1 atm); sp. vol. 5.5 cu ft/lb 
(70° F, 1 atm). 

Grade: 98% min. purity. 

Containers: Up to 70 lb steel cylinders. 

Hazard: Moderately toxic and irritant. Narcotic in 
high concentrations. 

Uses: Refrigerant; intermediate in organic synthesis; 
direct coolant for infrared detector cells; blowing 
agent for urethane foams. 

Shipping reuglations: (Air) Nonflammable Gas label. 

fluorofontiyl fluoride. See carbonyl fluoride. 

“Fluoroinert.” Trademark for a series of pcrfluori- 
nated liquids used for cleaning electronic compo- 
nents after testing. B.p. range 88-345° F; high dielec- 
tric strength; colorless; nonflammable. 

“Fluorolubcs.”*’’ Trademark for polymers of triflu- 
orovinyl chloride ( — CF;— CFCl— ), containing 49% 
fluorine and 31% chlorine. Products arc light oils, 
heavy oils, and grease-like materials. 

Uses: Lubricant and sealant for plug cocks, valves, 
and vacuum pumps; impregnant for gaskets and 
packings; fluid for hydraulic equipment, heat c.x- 
change and instrument damping. 

fluoromethane (methyl fluoride) CH3F. 

Properties: Colorless gas; b.p. — 7S.2°C; f.p. — 142°C; 
density 0.877. 

Hazard: Toxic and flammable. Tolerance (as F), 2.5 
mg per cubic meter of air. 

Shipping regulations: (Rail) Not listed. (Air) Flam- 
mable Gas label. Not accepted on passenger planes. 
Legal label name methyl fluoride. 

fluoromctholonc. A synthetic derivative of predniso- 
lone, 21-dcsoxy-9a-fluoro-6-methylprcdnisolonc. 
Listed in N.D. Used in medicine. 

para-fluorophcnol FC^HjOH. 

Properties: White crystalline solid; sp. cr. (5fvC; 
1.1889; m.p. 48. 2°C (stable form). 2S.5°C (unstabk 
form); b.p. 185.6°C (760 mm), 78°C (15 mm). Sol 
uble in water. 

Hazard: Toxic and irritant. 


Superior numbers refer to Manufacturers of Trade Mark Products, For page number sec Contents. 
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cream, eggwhite, ice cream, etc. Useful foams for 
auto seats, mattresses and similar uses are made from 
natural and synthetic latexes, e.g., polystyrene, 
polyurethane. 

A glass foam is based on sodium silicate and rock 
wool, and vitreous ceramic foams are also available. 
Metals can be caused to foam. Concrete foams are 
also in general use. See also foam, metal; foam, 
fire-extinguishing; foam, plastic. 

foam, fire-extinguishing. An agglomeration of small 
bubbles of gas, produced by two methods: (1) by 
chemical reaction between aluminum sulfate and so- 
dium bicarbonate to generate carbon dioxide (chem- 
ical foams), and (2) by mixing or agitation of air with 
water containing the foaming ingredients (mechan- 
ical foams). The two types are equally efficient in 
extinguishing ability. 

Besides the foaming ingredients, the foams con- 
tain stabilizing agents to assure permanence; there 
are many of these, for example, soaps, proteins, ex- 
tract of licorice root, fatty acids and sulfite liquors. 
The ingredients of chemical foams are assembled in 
two separate units, which generate the loam on 
blending. 

Fire foams are used primarily on fires in hydro- 
carbon liquids (Class B fires). There are many spe- 
cial types tailored for specific uses. Recently devel- 
oped fire protection systems for aircraft include an 
instant-generating foam for cabin interiors, using a 
2.5% aqueous solution of alkyl sulfonate, and rigid 
polyurethane foams for use in fuel tanks. See also 
fire extinguishment. 

“Foam-Cel.” Trademark for a foam-polyethylene 
insulation used on solid copper conductor with im- 
pervious aluminum sheath. 

Uses; Signal transmission in all high-frequency appli- 
cations including community antennae, closed circuit 
TV, electronic circuits of all types. 

“Foamex.”” Trademark for a mixture of aliphatic 
esters. 

Properties: Very pale yellow liquid. Insoluble in wa- 
ter, sp. gr. 0.96-0.97. 

Uses: Foam retardation and prevention in water solu- 
tions of glue, casein, shellac, gelatin, etc. 

foam, metal. A cellular metallic structure, usually of 
aluminum or zinc alloys, made by incorporating ti- 
tanium or zirconium hydride in the base metal. This 
subsequently evolves hydrogen to produce a uni- 
form, foam-like material. Its specific gravity is about 
that of sea-water, so that it is weightless when sub- 
merged. The principal use of foamed metals is in 
absorption of shock impact without elastic rebound. 
Fiber-reinforced light-metal foams have potential 
application in reducing weight of automobile bodies. 

foam, plastic. A cellular plastic (q.v.) which may be 
cither flexible or rigid. Rcxiblc foams may be poly- 
urethane, rubber latex, polyethylene or vinyl polymers; 
rigid foams are chiefiy polystyrene, polyurethane, 
epoxy, and polyvinyl chloride. Tlic blowing agents 
used arc sodium bicarbonate, halocarbons such as 
CCjjF; and hydrazine. Rcxiblc polystyrene foam is 
available in extruded sheets and also in the form of 
“twads” made by treating a polystyrene suspension 
with pentane; these expand from 30 to 50 times on 
heating, and arc used as automobile radiator sealants. 
Rigid foams arc widely used for building insulation. 


boat construction, filtration, fillers in packing cases, 
absorption of oil spills, etc. 

Hazard: TTie most widely used types of organic foam 
plastics (polystyrene, polyurethane, polyisocyanurate) 
are combustible; even when fire-retardant agents are 
incorporated, such foams will burn. The extent of 
burning or fire severity will vary with surface treat- 
ment, end-use location, recipe, and degree of pro- 
tection. Thin coatings of fire-retardant paint, metal, 
or automatic sprinkler systems may not adequately 
protect against rapid fire spread. Organic foamed 
plastic surfaces should not be left exposed. Mul- 
tiple adjacent surfaces like walls and ceiling create 
a most severe hazard because of the chemical kinetics 
associated with radiative, conductive and convective 
currents developed during a building fire. 

New methods of making such plastic foams as 
polyurethane that are reported to reduce their com- 
bustibility have been developed, for example, use of 
trichlorobutylene oxide instead of propylene oxide. 

f.o.b. Abbreviation for “freight on board," a designa- 
tion used in shipping a material to indicate that 
freight charges are to be paid by the purchaser. This 
is in contrast to “freight prepaid and allowed,” indi- 
cating that freight charges are paid by the manu- 
facturer. 

fog. A suspension of liquid droplets in air; an aerosol. 
The size of the droplets ranges from colloidal to 
macroscopic. “Synthetic" fogs can be produced on a 
laboratory scale by ultrasonic vibrations, and natu- 
ral fogs can be precipitated by the same means. 
Mists of fogs comprised of atomized particles of oil 
are used as military concealment screens and for in- 
secticidal purposes in orchards and truck gardens. 
See also smog; chemical smoke; aerosol. 

folacin. See folic acid. 

“Folex.”''® Trademark for a 75% emulsifiable concen- 
trate of tributylphosphorolrithioite for use as a cot- 
ton defoliant. See also “Merphos." 

'‘Foliafume.”’'’^ Trademark for pyrethrin-rotenone 
plant spray concentrates. 

folic acid (ptcroylglutamic acid; folacin; PGA) 
C19H19N7O6. Considered a member of the vitamin 
B complex. At least three substances with folic acid 
activity (see also folinic acid) occur in nature, one of 
which, ptcroylglutamic acid, is made synthetically. 
Properties (ptcroylglutamic acid): Orange-yellow nee- 
dles or platelets; tasteless; odorless; slightly soluble 
in water; insoluble in lipid solvents; soluble in dilute 
alkali hydroxide and carbonate solutions; stable to 
heat in neutral and alkaline solution; destroyed by 
heating with acid; inactivated by light. 

Sources: Green plant tissue, fresh fruit, liver, and 
yeast. Synthetic ptcroylglutamic acid made by the 
reaction of 2,3-di-bromopropanol, 2,4,5-triamino-6- 
hydro.xypyrimidine and para-aminobcnzoyl glutamic 
acid. 

Grade: 10% feed grade: U.S.P. 

Containers; Fiber drums. 

Uses: Medicine; nutrition; feed additive. 

folinic acid (5-foimyl-5.6,7,S-tetrahydroptcroyl-L-glu- 
tamic acid; citrovorum factor, Icucovcrin) 

C.-oHriNrO-. A member of the folic acid group of 
vitamins and a growth factor for the bacterium Lcu- 
conostoc citrovorum. Folinic acid is an important 
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“FormaldafiJ.””’ Trademark for glass fiber rein- 
forced acetal. 

formaldehyde (oxymethylene; formic aldehyde; metha- 
nal) HCHO. A readily polymerizable gas. It is com- 
mercially offered as a 37 to 50% aqueous solution, 
which may contain up to 15% methanol to inhibit 
polymerization. These commercial grades are called 
formalin. It is one of the few organic compounds 
known to exist in outer space. 22nd highest-volume 
chemical produced in U.S. (1975) 

Properties (gas): Strong, pungent odor. Sp. gr. 0.82; 
vajior density. 1.08; b.p. — 19°C; f.p. — 118°C; auto- 
ignition point 806° F; soluble in water and alcohol. 
(Aqueous 37% solution with 15% methanol): B.p. 
101°C; flash point 122°F; (methanol-free): b.p. 
101°C; flash point 185°F. Sp. gr. 0.82. 

Derivation: Oxidation of synthetic methanol or low- 
boiling petroleum gases such as propane and butane. 
Silver, copper, or an iron-molybdenum oxide are 
the most common catalysts. 

Grades; Aqueous solutions: 37%, 44%, 50% inhibited 
pwceiAzig^s tS tntWwntjV) ct 
or unstabilized (methanol-free); also available in so- 
lution in n-butanol, methanol, or urea; U.S.P. (37% 
aqueous solution containing methanol). See also par- 
aformaldehyde, the polymerized, solid form. 
Containers: Drums, bottles, carboys, tank cars, tank 
trucks. 

Hazard (gas): Highly toxic by inhalation; strong irri- 
tant. Moderate fire risk. Tolerance, 2 ppm in air. Ex- 
plosive limits in air 7 to 73%. (Solution): Avoid 
breathing vapor and skin contact. Safety data sheet 
available from Manufacturing Chemists Assn., Wash- 
ington, D.C. 

Uses: Urea and melamine resins; polyacetal resins; 
henolic resins; ethylene gljjcol; pentaerythritol; 
examethylenetetramine; fertilizer; dyes, medicine 
(disinfectant, germicide); embalming fluids; preserva- 
tive; hardening agent; reducing agent, as in recovery 
of gold and silver; corrosion inhibitor in oil wells; 
durable-press treatment of textile fabrics; possible 
condensation to sugars and other carbohydrates for 
food use (experimental); industrial sterilant; treat- 
ment of grain smut. 

formaldehyde aniline (formaniline) C6H5NCH2. 
Properties: Colorless to yellowish crystals; initial 
m.p. 133°C; b.p. 271°C; sp. gr. 1.14, but these vaty 
somewhat from sample to sample. Soluble in water, 
ether, alcohol. 

Derivation: Condensation of formaldehyde and ani- 
line. 

Hazard: Toxic by ingestion. 

Uses: Rubber accelerator; intermediate. 

formaldehyde cyanohydrin. See glycolonitrile. 

formaldehyde-para-toluidine (methylene-para-toluidine) 
(CHjC«H 4 NCH:).. 

Properties: White powder witli grayish-yellow cast. 
Aromatic odor. Not toxic to skin; soluble in ace- 
tone; sp. gr. 1.11. 

Derivation: Reaction between formaldehyde and para- 
toluidinc. 

Uses: Rubber accelerator, dyes. 

formalin. An aqueous 37 to 50% solution of formalde- 
hyde which may contain 15% methvl alcohol. Sec 
formaldehyde. 


formamide (methanamide) HCONH2. 

Properties: Colorless, hygroscopic oily liquid; sp. gr. 
1.146; b.p. 200-212°C with partial decomposition 
beginning about 180°C; m.p. 2.5°C. Soluble in 
water and alcohol. Flash point 310°F; combustible. 
Derivation: Interaction of ethyl formate and ammo- 
nia, with subsequent distillation. 

Containers: Drums, tank cars. 

Hazard: Moderately toxic. 

Uses: Solvent; softener, intermediate in organic syn- 
thesis. 

formanilide (phenylformamide) C6H5NHCHO. 
Properties: Colorless to yellowish crystals; soluble in 
alcohol and water; m.p. 48-50°C; b.p. 271°C. 
Derivation: Reaction of aniline and formic acid. 

Use: Medicine. 

formaniline. See formaldehyde aniline. 

'Tormaset” LC-1.^^ Trademark for a syrup type urea 
formaldehyde resin. Used as a stabilizing and body- 
ing agent for textiles. 

T'n/ift.Tjankv ^ 'if, 

formaldehyde solutions in alcohols. 

Uses: Alcoholated urea and melamine resins, coat- 
ings, laminating and textile-treating resins; embalm- 
ing fluids. 

“Formica.”'^ Trademark for high-pressure laminated 
sheets of melamine and phenolic plastics for decora- 
tive applications as surfacing; insulating material; 
adhesives for bonding laminated plastic to other sur- 
faces; flakeboard for use as corestock with laminated 
plastic; industrial plastics using various thermo- 
setting resins, combined with various base materials 
for electrical, mechanical and chemical applications. 

formic acid (hydrogen carboxylic acid; methanoic acid) 
HCOOH. 

Properties; Colorless, fuming liquid; pungent pene- 
trating odor. Soluble in water, alcohol and ether; sp. 
gr. 1.2201 (20/4°C); m.p. 8.3°C; b.p. 100.8°C; flash 
point 156°F (open cup); Ib/gal (20°C) 10.16; re- 
fractive index 1.3719 (20°C). Combustible. Autoig- 
nition temp. 1 114°F. Strong reducing agent. 
Derivation: (a) By treatment of sodium formate and 
sodium acid formate with sulfuric acid at low tem- 
peratures, and distilling in vacuo; (b) by acid hy- 
drolysis of methyl formate; (c) as a by-product in 
the manufacture of acetaldehyde and formaldehyde. 
Method of purification; Rectification. 

Grades; Technical; 85%; 90%; C.P.; F.C.C. 

Containers: Carboys; stainless steel tanks and drums. 
Hazard: Corrosive to skin and tissue. Tolerance, 5 
ppm in air. Avoid skin contact! 

Uses: Dyeing and finishing of textiles and paper, 
leather treatment; chemicals (formates, oxalic acid, 
organic esters); manufacture of fumigants, insecti- 
cides, refrigerants, solvents for perfumes, lacquers; 
electroplating; medicine; brewing (antiseptic); sil- 
vering glass; cellulose formate; natural latex coagu- 
lant; ore flotation; vinyl resin plasticizers; animal 
feed additive. 

Shipping regulations; (Rail) White label. (Air) Cor- 
rosive label. 

formic aldehyde. Sec formaldehyde, 
formonitrile. Sec hydrocyanic acid. 

“Formopon.""’ Trademark for sodium formaldehyde 
hydrosulfite. “Formopon" Extra is the b.isic zinc salt. 
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“Fortillex.”’” Trademark for a high-density polyeth- 
ylene consisting mainly of long molecules with occa- 
sional short side branches. Thermoplastic. 

Properties: Milk-white translucent pellets. Colors are 
also available. Density 0.95; melt index 0.2-8; tensile 
strength 3,100 to 3,700 psi; highest use temperature 
225° F; combustible. 

Uses; See polyethylene. 

“Fortisan”’’^ Trademark for a cellulosic fiber manu- 
factured by partial saponification of stretched cellu- 
lose acetate. A semisynthetic product (q.v.). It re- 
sembles cellulose (cotton) in many respects. TTie high- 
tenacity product has a dry strength of 5 to 7 pounds 
per denier (100,000 to 130,000 psi); wet strength is 
85% of dry strength. It has relatively low elongation 
under stress; elastic recovery is about 70% after 
extension to break; immediate elastic recovery is 
46%, delayed recovery 30% at 5% strain. Young’s 
modulus 1650. Can be dyed in the same way as cotton. 
The monofilament can be produced to a fineness of I 
denier. Specific gravity 1.50. Resists stretching both 
dry and wet. Combustible. 

“Forfracin.”^''^ Trademark for animal feed supple- 
ments of bacitracin methylene disalicylate. 

“Fortrel.’’^®'”^ Trademark for a polyester type syn- 
thetic fiber. 

“Fosbond.”^'’^ Trademark for a group of chemicals 
used to provide a corrosion-resistant bond between 
zinc or ferrous metals and a paint film. 

“Foscoat.”™^ Trademark for a class of chemicals de- 
signed to provide a phosphate coating prior to cold 
working. 

“Fosfodril.”” Trademark for a glassy phosphate of 
high molecular weight (sodium hexametaphosphate). 
Uses: Thickener for drilling muds; water treatment 
in oil-well flooding operations. 

“Fosfo” Rosin.’’ Trademark for limed FF wood 
rosin. 

Uses: Box toes; matches; printing ink; smoking molds; 
pipe bending. 

“Foslube.”’'’'' Trademark for a class of lubricants 
used to impregnate a phosphate coating prior to 
cold working. 

“Fosrinsc.”’”'' Trademark for a class of chemicals 
used to render insoluble the acid salts remaining 
after phosphate treatment of ferrous metals. 

fossil. Any material that results from an animal or 
vegetable source in past geologic ages and has been 
buried (compressed) in the earth. Examples are fossil 
fuels (petroleum, natural gas, coal, lignite), fossil 
waxes (ozocerite, montan), fossil resins (amber) 
and fossil woods partially preserved (petrified) by 
the action of silica. 

“Fostalite.”*'’® Trademark for light-stable polystyrenes, 
specially formulated for fluorescent light fixtures. 

"Foslarcnc."^'’* Trademark for molding and extrusion 
grade polystyrenes. 

“Fostcrite.”'"* Trademark for a family of resins. 
Largest application is as “solventlcss” varnishes for 
electric insulation, also as a photoelastic resin and 
as a bond for impregnating and laminating asbestos 
sheets. Rods made of this plastic will cany a beam 


of light without the dispersion which occurs in air, 
making it possible to bend the beam. 

“Fotoceram.”’’’ Trademark for a photosensitive, crys- 
talline ceramic; used in electronics and industrial 
arts. 

“Fotocol.””’ Trademark for special industrial alcohol 
solvents. Available in regular and anhydrous formu- 
lations. 

Containers: Up to 55-gal drums. 

Uses: Printing, photography, and rubber industries. 

“Fofoform.”’'’ Trademark for photosensitive glass; 
used in electronics. 

“Foundrez.”’^ Trademark for a group of water-soluble 
phenol-formaldehyde and urea-formaldehyde resins 
for foundry applications. 

foundry sand (greensand; molding sand). Sand mixed 
with suitable binders used in making molds for casting 
metals. The sand/binder mixture is either rammed 
into place around the mold or baked into a core at 
400-500° F (dry-sand molding). The binders used 
are resins of various types, casein, etc. 

Fourdrinier. The machine most widely used for paper- 
making, named for its English inventors, who intro- 
duced it in the mid- 19th century. It produces a wide 
range of papers from heavy board to light tissue, and 
is of impressive size and complexity. Its unique fea- 
ture is the traveling wire mesh belt onto which the 
slurry of fiber and water is run from the headbox. 
The sheet is formed on this wire almost instan- 
taneously, most of the water draining through the 
interstices of the wire. After leaving the wire the 
web passes through the press section of the machine, 
where a number of rollers express enough of the re- 
maining water to enable the sheet to hold together. It 
then moves into the multi-roller drying section (de- 
scribed under drying). The dried sheet (4 to 6% mois- 
ture content) is then fed to a high-speed calender for 
compaction and finishing. The entire process is contin- 
uous and rapid, the machine often operating for sev- 
eral days without shutdown. See also calendering; 
drying (2); paper. 

“FP” Acids.'’*’ Trademark for a series of fluorophos- 
phoric acids. 

FPC. (I) Abbreviation for fish protein concentrate (q.v.). 
(2) Abbreviation for Federal Power Commission. 

Fr Symbol for francium. 

fraction. Any portion of a mixture characterized by 
closely similar properties. The most important frac- 
tions of petroleum are naphtha, gasoline, fuel oil, 
kerosene, and tarry or waxy residues. These are ob- 
tained by fractional distillation (q.v.). See also sep- 
aration. 

fractional distillation. Distillation in which rectifica- 
tion is used to obtain product as nearly pure as pos- 
sible. A part of the vapor is condensed and the re- 
sulting liquid contacted with more vapor, usually in 
a column with plates or packing. Tlie term is also 
applied to any distillation in which the product is 
collected in a series of separate components of simi- 
lar boiling range. See also reflux. 

fractionation. In general, the separation or isolation 
of components of a mixture or a micromolccular 
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world’s sulfur’ islibfaTned' D^v f ’’‘^h "““=h of the 
Herman Frasch tfiA * ^^veJoped about lonn k 

underground i;y‘1nf/°=f? invofves meltinj sulfS? 
fre<. . ^ spectroscopy. 

hroughri!^oufL"*g[i"fr of 
Free energy is derived fSh°‘ m^ohanical worj 

“■WMylmgr" " 

free radical. A Tn/^I ■ 

SSs^3?sSS|P 

tiating manJ existence, thev ari^n^^^u, *Pi'c 


°f‘hei^transhn '’y. " dot, a^'cVfC 
dating many kind^®^‘f‘^?‘^®’ ‘hey are^ 
of a chain mechanisrn ph^uncal reactii 

sition ^o''/manv'cfr"’^ for'thTfc.T!, 

basic phenomln initiators or interm^n'^'®*®'^ ‘'^sue. 

, •- ™5 p^ZSLS£%%^^^Z’:’ZLT 

‘^^ce sulfur. Sulfur wh.V.^ «rbonium ion. ^ 
after vulcanization'^f'a Sbbir“"^ 

mober compound. 


sulfur in rubber, bl^’mhig wdT ° s*°’“hility of 
products are vulcanized wfth''^c l^ost rubber 
as possible, so that the frpp ^ ®ulfur content 
product is seldom over 0?^ 
canization. “■->%. See also bloom; vul- 

material is firet frozen 

vacuum so that tL wme? rLi^“ “ high 

uum (sublimes) whhom vaponzes m the vac- 
components are left behind ‘h® non-water 

Used for blood plasm undamaged state. 

a.Tv^s.rb7rgr,’ir ”S rs 

•c::.'’«": 

white mineral ^ series of refrigeraton 

Use: Low-temperature lubrication 
freezmg point. See melting point. 

^ r0on ''T^ 1 

products used °f fluorocarbon 
equipment, as aerosol ^nrn*'°n air-conditioning 

fire extinguishing aginfs an^"*i*’ blowing agents, 
solvents. ^ gents, and cleaning fluids and 

mild, somewhm’e^ereaTodor h^''^ ® 

low toxicity nonflammoKi u-ritating; 
rosive and essenUahav Ttah p’ noncor- 

- inert. For listing of 

and'shou'ld Kllled’cw” u® well as fluorine, 

“Freon” E t . "hlorofluorocarbons. 

capped tetrafluoroefhv/^*^ ^ series of hydrogen end- 
u D P. up fo 10 "Po^idepotymeil having 

electric constant Iked"® 39-490“C. High di- 
vices. ' ^ coolants in eiectronic de- 

“S'e?- 't' T P"''^"°''°‘^™^‘hylcyclobutane. 

potassium alumimI!!f'^V^°‘ ® processed anhydrous 
ysis: SivZnZ^^^jf.T-JyP}'^^^ chemiJanal- 
Potassium oxide aluminum oxide, 13.7%; 

PropertiesT fine 4-3%. 

soluble salts s’d^pp A men powder containing no 
Ib/cu ft. Free P? ‘u. b-5; density 47 

about 11 / 2 % max bquid holding capacity is 

pesticides. * blending or formulating dusting 

densation^*o/mkvd°n’r ^’’'Sluul.ly defined as the con- 
its homologs in^thp*^ halides with benzene and 
num chloride Thic anhydrous alumi- 

analogous proSses.°" 

pies are^ rhe°"Dmdt ^uylatiori in general. Some exam- 
production of °P high-octane gasoline; 

*» 4 «« ... 

eis an1[°also for' *" '"u^'ing glazes and enam- 
powdered glasc ^U'CaHed frit seals. Finely 

also used for he called a frit. The term is 
mixed with fluxes a L morganic minerals, 

“FR-N T a ° 

acrvl'onitrilp Mo u series of butadiene- 

PrS™oif anr 'utices. 
good solvent resistance combined with 

water absom» ^ and resistance to low temperatures, 
water absorption and permanent set. 
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Uses: Oil-resistant seals, shoe soles, gasoline hose, 
belt conveyors, plasticizers, paper saturation, adhe- 
sives, leather finishes and carpet backing. 

froth flotation. See flotation. 

FRP. Abbreviation for glass fiber-reinforced plastic. 
See reinforced plastic. 

“FR-S.”^’* Trademark for general-purpose rubbers 
and latexes, composed of copolymers of butadiene 
and styrene. 

Uses: Rubber: Tires, hose, belting and packing: molded 
and extruded automotive and industrial products; 
soles and heels; hard rubber. Latex: Adhesives; foamed 
rubber; textile and rug backing; paper coating and 
impregnation; modification of plastics to produce 
high impact strength; asphalt additive. 

“FRTP.””’ Trademark for glass fiber-reinforced 
thermoplastic. 

fructose (fruit sugar; D(-)-fructose; levulose) QHiiOd. 
A sugar occurring naturally in a large number of 
fruits and in honey. It is the sweetest of the com- 
mon sugars. 

Properties: White crystals; soluble in water, alcohol 
and ether; m.p. 103-105°C (dec); specific rotation 
-89 to -91°. Combustible; nontoxic. 

Derivation: Hydrolysis of inulin; hydrolysis of beet 
sugar followed by lime separation; from cornstarch 
by enzymic or microbial action. 

Grades: Technical; N.F.; food; parenteral. 

Containers: Wooden barrels; tins; fiber drums. 

Uses: Foodstuffs; medicine; preservative. 

fructose-1, 6-diphosphate (FDP; fructosediphosphoric 
acid; Harden-Young ester) H2P04(C6Hio04)H2P04. 
Can be prepared from fructose and certain other 
sugars by the use of yeasts. It is known to take part 
in cell metabolism; an intermediate in carbohydrate 
metabolism. Usually handled in the form of its bar- 
ium or calcium salts, white amorphous powders, sol- 
uble in ice water and dilute acid solutions; insoluble 
in hot water and alcohol. 

Uses: Organic synthesis; research in cell metabolism, 
fruit sugar. See fructose. 

F salt. The sodium salt of F acid; a dye intermediate. 
See 2-naphthol-7-sulfonic acid. 

FT black. Abbreviation for fine thermal black. Sec 
thermal black. 

FTC. Abbreviation for Federal Trade Commission 
(q.v.). 

“Fuadin.”'''' Trademark for stibophen (q.v.). 

fuchsin (basic fuchsin; magenta). A synthetic rosani- 
line dyestuff, a mixture of rosanilinc and pararosan- 
ilinc hydrochlorides. 

Properties: Dark green powder or greenish crystals 
with a bronze luster; faint odor. Soluble in water 
and alcohol. 

Grades: N.F. 

Uses: Textile and leather industries: as a red dye; 
pharmaceutical. 

fuel. Any substance that evolves energy in a controlled 
chemical or nuclear reaction. The most common type 
of chemical reaction is combustion, the type of oxi- 
dation occurring with petroleum products, natural 
p.is. coal, and wood; more rapid oxidation takes place 
m rocket fuels (hydrogen, hydrogen peroxide, hy- 


drazine) which approaches the rate of an explosion. 
The nuclear fuels used for power generation release 
their energy by fission of the atomic nucleus (ura- 
nium, plutonium, thorium). See also combustion; 
fission. 

fuel cell. (1) An electrochemical device for continuously 
convertmg chemicals — a fuel and an oxidant — into 
direct-current electricity. It consists of two electronic- 
conductor electrodes separated by an ionic-conducting 
electrolyte with provision for the continuous move- 
ment of fuel, oxidant and reaction product into and 
out of the cell. The fuel can be gaseous, liquid or 
solid, the electrolyte liquid or solid, the oxidant 
gaseous or liquid. The electrodes arc solid, but may 
be porous and may contain a catalyst. Fuel cells 
differ from batteries in that electricity is produced 
from chemical fuels fed to them as needed, so that 
their operating life is theoretically unlimited. Tlie 
cell products can be regenerated externally into fuel 
for return to the cell, e.g., CO 2 from the cell can be 
reacted with coal to form CO for feed to the cell. Fuel 
is oxidized at the anode (negative electrode) giving 
electrons to an external circuit; the o.xldant accepts 
electrons from the anode and is reduced at the cath- 
ode. Simultaneously with the electron transfer, an 
ionic current in the electrolyte completes the circuit. 
One type of electrolyte is a solid polymer of per- 
fluorinated sulfonic acid. The fuels range from hydro- 
gen, carbon monoxide, and carbonaceous materials 
to redox compounds, alkali metals, and biochemical 
materials. Fuel cells based on hydrogen and oxygen 
have a significant future as a primary energy’ source. 
Large-scale development of fuel cells for on-site 
power generation for housing units is well advanced, 
and research is under way for construction of a 26- 
megawatt cell capable of serving the needs of a small 
community. C. A. Hampel 

(2) An aircraft fuel tank or container made of or 
lined with an oil-resistant synthetic rubber. 

fuel element. A fabricated rod, form, or other shape 
which consists of or contains the fissionable fuel for 
a nuclear reactor. The term does not refer to a 
chemical element, but rather to a device from which 
power is derived. 

fuel oil. Any liquid petroleum product that is burned 
in a furnace for the generation of heat, or used in 
an engine for the generation of power, except oils 
having a flash point below 100° F and oils burned in 
cotton or woolwick burners. Tlic oil may be a distil- 
lated fraction of petroleum, a residuum from refin- 
ery’ operations, a crude petroleum, or a blend of two 
or more of these. 

Because fuel oils arc used with burners of various 
types and capacities, different grades arc required. 
A.S.T.M. has developed specifications for six grades 
of fuel oil. No. I is 3 straight-run distillate, a little 
heavier than kcrosinc, used almost exclusively for 
domestic heating. No. 2 (diesel oil) is a straight-run 
or cracked distillate used as a general purpose do- 
mestic or commercial fuel in atomizing-type burners. 
No. 4 is made up of heavier straight-run or cracked 
distillates and is used in commercial or industrial 
burner installations not equipped with preheating 
facilities. The viscous residuum fuel oils. Nos. 5 and 
6, sometimes referred to as bunker fuels, usually must 
be preheated before being burned. A.S.T.M. specifi- 
catioas list two grades of No. 5 oil. one of which is 
lighter and under some climatic conditions may be 
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f preheating. These fuels 

nfL, ‘^“'■'’aces and boilers of utility power 

aid '°‘^°re°‘"'es, metallurgical op'era^tionf 

oilfsynth'etia 

n°"‘‘*‘n barges; pipelines 
Uses: Domestic and industrial heating; power for 
hwvy units (ships, trucks, trains); source of syntheL 

^“fI.el'’'enJrl^^tv ‘^at can be used for 

petroleunf Th^ ®°arees other than 

ii^i 

under way by pyrolysis ^and **■ ^*''^ady 

cesses are appro’iching pilot-Jlam scal“‘°" pro- 

^“(clay)'wWch1,arhioh “'1°'^?' ^^'i'^ate 

Gray m^dlow coW ^^^°‘-P‘ive power. 

See also bentonite; diatoiiite ’ """‘"“'"fustible. 

Occurrence: Florida; England- Canada 

compounds; cosmetics; rubber ffller- ^^"“''■"'J’^eping 
alysts; filtering medium. ’ “t- 


“Fumazone.”^'^ Trademark for fumigants and nema 

from concentrated acids (sulfuric, nitric)- from evano- 
ratmg solvents; or as a result of combustion or otLr 
decomposition reactions Texhancf x/ r 

these fumes are toxic fume). Many of 

‘hat destroys 

Side S ‘°us organisms; a type k 
use s abou?7n°F temperature for their 

oi 1 mhed ariic ‘chiefly in enclosed 

and The ^likll greenhouses, ships’ holds, 

grains fra K and ‘‘PPhed locally to! soils, 

^mfaanK are f commonly used 

S suTfnr T, ^“’■'"Uldehyde, sulfur dio.xide and 
bromide Sy^nide, methyl 

and ethylene P'^’chlorobenzene, 

dhne and ^ he used when han- 

ity lee alsKTi® °f ‘heir toxic- 

iiy. oee also repellent; pesticide. 


‘^“Thifh highly active liquids 

tact with -lir smoke-like emanations on con- 

and sulfuric a^d^' jarniliar are the forms of nitric 
are not T.T o designated as “fuming.” These 

_ nitroBen^dir>’Y^^”'^^"T^*^‘^ acids; low percentages of 

fulminate of mercury. Legal lahd <- nitric^acid^ and f Present in fuming 

fulminate (q.v.). ® ^ "“me for mercury trioxide Hvd /‘“"mS sulfuric acid contains sulfur 

.32r_^ . Sde' (“ mixture of hydrogen 

which fumincr^T^'^ also fumes. Pure compounds in 
ng occurs are fluosilicic acid and hydrazine. 

(®*®menta^ particle). One of the 
the wcitedTtaf"* atoms in either the normal or 
involved ® f®"' ®u^h particles are 

tions in chemical reactions, the defini- 

protnns nTf ‘^retionary are limited to these, i.e., 
are mecnnf *^*™"*’ ^‘^'^‘roris. Other subatomic species 
tons are r neutrinos, hyperons, etc. Pho- 

which ha quanta, i.e., “particles” of energy, 

which have no rest mass. See also particle 


rSl' P™- 

nol; m.p. [luolublf™'" 

Use. Medicine. 

« ™ '™-b5clSdL?'2idf allomaleic 

“»«i liable in" “Ip frail acid 

"o 8/TO'g<”fe^^ raSiifi? r“,“ »»:§ 

Combustible. "enzene. Low toxicity. 

GmTes°?h°? °°h™ 

crystals; F.C.C. 

Uses: Modifier hags. 

Tdd PfP^'''®'re resmJ^JastiSe^^^’ ""‘‘.Phenolic res- 
?dducts; alkyd resin coa?inoc'^'^^‘^’ esters and 
mg oils (especially tal° oi?f natural dry- 

actenstics; in foods ‘ *? improve drying char 

acids and acidulant’and citric and fartaric 

pra..d)i »0,d,„, " ‘Seni/FDA a “ 

f™.Oi .bl.,id. CiCOCH 

Properties: Clear r.GU.CHCOCl. 

1 4oT hquid; b.p. 158- 

Uses: Chemical intermedL''^®r“‘‘ '^in. 
chS"*^hS’ insecticides ^ Pharmaceuticals, 
bhippmg regulations- (Rain ■ 

White label. (Air) Conosiii “quid, n.o.s.. 


K.rv'W 

*“v«tST '■“Cfreh (basic research). Scientific in- 
eHpp^nf primarily to increase knowl- 

fmln th,f green field on a long-range basis. It is free 
search fn factor usually present in applied re- 
nom,-,- (q-yO, and IS comparatively unlimited by eco- 
for in general, it seeks basic causes 

nn m*her than immediate results. It has 

gcal or purpose. None the less, 
ccipTboo? u"* achievements in chemistry and other 
pccpr,*- , h“''c resulted, and it will always remain the 
fiinda'^ cornerstone of science. An example is the 
rnental research of Carothers (q.v.) on poly- 

recclff*'”" ‘° ‘he discovery' of nylon. More 

nice p* “re Ihe study of rocks and soil sam- 

thp ,,1 fc°m the moon and of the surface of 

vehicles"^^ Mars made by direct contact of space 

fungal protease enzyme. See acid fungal protease. 

substance which kills or inhibits the 
ir^ fungi. Older types include mixtures of lime 
fiirp copper oxychloride, and Bordeaux mix- 

nut , PP^c naphthenate has been used to impreg- 
cir>»h-‘"^*T^- ,f?hrics such as tenting and military 
P"hiocarbamate and quinone types were 
about 1940. Mercury compounds are also 
eiiective, but were discontinued in 1971 because of 
eir toxicity to humans. Ferbam, zineb and 8- 
nyoroxyquinoline are now in wide agricultural use. 
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as well as hypochlorite solutions in swimming pools 
and water-cooled heat exchangers. Some types of 
fungi that infect the human body are extremely hard 
to eradicate and require highly specific medical 
treatment. 

fungus. Any of a plant-like group of organisms that 
does not produce chlorophyll; they derive their food 
either by decomposing organic matter from dead 
plants and animals or by parasitic attachment to liv- 
ing organisms, thus often causing infections and dis- 
ease. Examples of fungi are molds, mildews, mush- 
rooms, and the rusts and smuts that infect grain and 
other plants. They grow best in a moist environ- 
ment at temperatures of about 25° C, little or no 
light being required. 

Funk, Casimir (1884-1948). Born in Poland and later 
becoming an American citizen. Funk in 1911 isolated 
a food factor extracted from rice hulls which he 
found to be a cure for a disease due to malnutrition 
(beriberi). Believing this to be an amine compound 
essential to life, he coined the name “vitamine,” from 
which the final “e” was later dropped. The various 
types and functions of vitamins were not differentiated 
till some years later as a result of the work of 
McCollum, Szent-Gyorgi, R. J. Williams, and others. 

furacrylic acid. See furj'lacrylic acid. 

“Furadan” (2,3-dihydro-2,2-dimethyl-7-benzofuranyl- 
methylcarbamate). Trademark for a pesticide de- 
signed to combat corn rootworm and rice water 
weevil. Approved by USDA. Also effective on al- 
falfa, sugar cane, rice, peanuts and potatoes. 

“Furafil.”^^'* Trademark for lignocellulose produced 
by the pressure digestion of the acidified residue re- 
maining after extraction of furfural from agricul- 
tural raw materials. 

Uses: Additive for bulk, absorbency or conditioning 
action; extender for phenolic glues for plywood; 
foundry facings; oil well drilling muds; fertilizer. 

“Fur-Ag.”^^'* Trademark for a sterilized grade of 
“Furafil” lignocellulose. Used as an anti-caking 
agent and organic conditioner in mixed fertilizers. 

furamide. See furoamide. 

furan (furfuran; tetrol) H C:CHCH:CHO . A heterocy- 
clic compound. Its basic structure is: 


Properties: Colorless liquid turning brown on stand- 
ing. This color change is retarded if a small amount 
of water is added. Sp. gr. 0.938 (20/4°C); f.p. -86°C; 
b.p. 31.4°C; flash point less than 32° F (TOC); 
refractive index 1.4216 (n 20/ D); insoluble in water; 
soluble in alcohol and ether. 

Derivation: Dry distillation of furoic acid from fur- 
fural. 

Containers; Drums; tank cars. 

Hazard: Toxic; absorbed by skin. Flammable, danger- 
ous fire risk; flammable limits 2 to 14%. Forms 
peroxides on exposure to air. 

Uses: Organic synthesis, especially for pyrrole, tet- 
rahydrofuran, thiophene. 


Shipping regulations: Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

See also furan polymer. 

furancarboxylic acid. See furoic acid. 

2,5-furandione. See maleic anhydride. 
2-furanmethanefhiol. OCH:CHCH:CCH2SH. 

I I 

Properties: Liquid; sp. gr. 1.1319 (20/4°C); b.p. 
155°C; refractive index 1.5324 (20°C). Insoluble in 
water. Low toxicity. 

Uses; Ingredient for synthetic coffee compositions and 
fortifier for natural coffee blends and flavor ad- 
junct. Also inhibits the corrosive power of nitric 
acid. 

furan polymer. A plastic derived (1) from furfuryl al- 
cohol or (2) from furfural or reaction products of 
furfural and a ketone. The materials are dark-colored 
and are resistant to solvents, most non-oxidizing 
acids and alkalies and to specific corrosives such 
as dinitrogen pentoxide. Physical properties of a 
typica’i as’oestos-reinforced furan po'iymer are spe- 
cific gravity 1.7, tensile strength 5,000 psi, flexural 
. strength 7,500 psi, impact strength 0.5 ft Ib/in. notch, 
water absorption 0.2 percent and coefficient of thermal 
expansion 3.0 -10"^ in/in/°F. Furan poljTners are 
used for coating asphaltic pavements, foundry sand 
cores, shell molding and for corrosion resistant 
materials of construction. Since furfural is readily 
obtainable by heating pentosan-containing products 
such as corn cobs with mineral acid, these resins 
are inexpensive and have great potential use where 
products with their characteristics are required. 

furazolidone CsHtNjOs (N-(5-nitro-2-furfurylidene-3- 
amino)-2-oxazolidinone). 

Properties: Yellow powder; odorless; m.p. 255° C. 
Slightly soluble in polyethylene glycol; insoluble in 
water, alcohol; and peanut oil. 

Derivation: Synthetically from furfural, hydroxyethyl- 
hydrazine, and diethyl carbonate. 

Grade: N.F. 

Hazard: A suspected carcinogen; use suspended by 
FDA. See also nitrofuran. 

Uses: Veterinary medicine; ingredient of poultry feeds. 

furcellaran. 

Properties: Seaweed gum (a natural phycocolloid) 
available as an odorless white powder; soluble in 
warm water. Form gels at low concentrations reputed 
to be more stable to heat and acids than those of 
other vegetable gums. Nontoxic. Available in the form 
of salts. 

Derivation: From the sea-weed Furcellaria fastigiata. 
Use: Gelling agent; viscosity control agent; puddings, 
jams, tooth pastes; bacterial cultural media. 

furethrin. Generic name for 3-furfuryl-2-methyl-4-oxo- 
2-cyclopenten-l-yl chrysanthemumate, CjiHj-Oj. A 
synthetic analog of allethrin substituting the 2-fur- 
furyl for allyl in the side chain. Low toxicity. 
Properties: Yellow liquid; b.p. 187-188°C (0.4 mm). 
Insoluble in water; soluble in light oils. 

Use: Insecticide, use like allethrin. 

furfural (ant oil, artificial; pyromucic aldehyde; furfur- 
aldehyde; bran oil) GH 3 OCHO or 
OCH:CHCH:CCHO. 

I I 

Properties: Colorless liquid when very pure; becomes 
reddish brown upon e.xposure to light and air. Odor 
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somewhat similar to benzaldehvrfp j 

Jl.gf i» 7.5 cat nSiaife Indi’i am'?' 

SSlaSZp. Ze “«• C“»^" 

Derivation: From oat hulls rir^ hniie 
gasse and other cellulos c corn cobs, ba- 
acid digestion. materials by steam- 

Grades: Technical; refined. 

H^a?d"^T “«• 

in air. Irritam\f 4 °efsliS"a^rmJ'“^^^""“’ ^ PP"’ 

cellulose, cellul'ose «Ste ni‘ro- 
for tetrahydrofuran and '"^®™cdiate 

and furan polymers Phenolic 

abrasive wheels and’ ^ake linmpf ^^mifacture of 
c.de; adipic acid and adipoS = ^“"8*- 

Production of lysine- refinJnp ’/ ^ construction; 
metals; flavoring^ ’ of rare earths and 

furfuralaceticacid. See fu^^lacrylic acid 

furfuraldehyde. See furfural 

furfuramide. Seehydrofuramide 

furfuran. See furan. 


Posure to light and am “Pon ex- 

^acetic anlwd?fde!'’®^‘'"®"‘ alcohol with 


Hazard: Flammable, moderate fire risk. Moderately 

flux; chemical’?nte"rmed^t’e. “"’P°"^"‘ soldering 

6 -furfurylaminopurine. Kinetin. See kinins 
furfuryl mercaptan. See 2 -furanmethanethiol 

“rargas^'^^aiSn by burning natu- 

closed furnace with^ ab^m^S?'^ 
for complete combustinn'^'i^®^ of the am required 
are cooled by a water snra^p combustion products 
bon is separated from thi ^nd finely divided car- 
duced from oil can b^m‘aL^^“' black pro- 

controlled particle ske^ ^ ^ ‘"'‘’*"*7 

high moduh«^(HMfn^^hfp*h 

forcing (RF)- semi elon^tion (HEF); rein- 

(HAF); Lper Kion 

general purpose fS-7n^i2:, extruding (FEE); 

furnace oil Usually No. I fuel oil. See fuel oil. 
“Km*s^"o1- Ss"SicuIa"f 

furnaces. ’ P^*^'cularly m open hearth steel 


—...V, aiinyarii 
Grad^- Refined, 
Use; Flavor. 


gcH:CHCH°,lc fe!,„“'-M»°l) C.H.OCH.OH „r 

P®'"* (open cup)'^i67°F 'h (25°C/D)^ 

or dyes and resins; flavorine™^*^*’ P®"ctrant; ; 

■p'’XS'S7iXK.".o™,N„, 

mm) '^‘ror^^r ST- I'osW nT^Q- 'k alcohol, 
59 °F(o^ h «00 ? 7oc^: (757 


i; modi- 
solvent 


ing furnace ISorWacffsRFo"^ 

co'ntainhigThe'^consTf' P^P®*" ^^kers for mixtures 

Pro^rfi«-^Q-v^ai“^ furamide) C4H3OCON. 

142 °C. ’ ^ sublimes partly at 100 °C. M.p. 

Derivation; Treatment of furoyl chloride with ammo- 

acid) 

*li^e^a^] 3 o”cSo" 6 o'^^®*^‘®’Q;^■?• ' 33 - 134 °C; sub- 
water’ verv ioIuMa , 1 ^”^)* Slightly soluble in cold 
insolubk^naraffin h '"I*""’ ^'"“hol and ether; 

toxicity. ^ hydrocarbons. Combustible; low 

tion of furf^ra""^^^*^” reaction from furfural; oxida- 

from*^hot°water*^*^*™^*'°"’ h'actional crystallization 
Grade; Technical. 

and fkTOrhip-**ftf’ .bactericide; furoates for perfume 
intermediate^’ "“^ant; textile processing; chemical 

^^'mf of slmrnp^fi^ i™® seconds (SFS) of 60 
orifice in k°u*” 8 through a calibrated Furol 
ditions * viscometer under specified con- 

Universal about one-tenth of Saybolt 

residual mats (fl-V-) and is used for fuel oil and 
is derived f relatively high viscosity. Furol 

derived from the words “fuel and road oils ” 

C4H3OCOCI. 

Sohjbte ^'n •■quid; powerful lachrymator. 

bn lyVr ®‘her; decomposes in water. M.p. -2°C; 

Deri V- Combustible. 

pentach°oride^^'"’®"‘ '^''h phosphorus 

Hazard: Strong irritant to eyes and skin. 
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Use; Substitute for chloropicrin in disinfecting grain 
elevators. 

furylacrylic acid (furfural acetic acid; furacrylic acid) 
GH30CH:CHC00H. 

Properties; White powder; slightly soluble in cold 
water; easily soluble in hot water; soluble in alcohol, 
ether, and glacial acetic acid. M.p. UPC; b.p. 
117°C(8 mm), 286°C. 

Derivation; From furfural. 

Uses; Derivatives used in perfumes. 

furyl carbinol. See furfuryl alcohl. 

fused ring. A ring having one or more of its sides in 
common with another ring, as shown; 



fused salt. A salt (i.e., ionic compund) in the molten 
state. Halides and nitrates are the salts most com- 
monly used. High temperatures, (500-1000° C) for 
the alkali halides, are usually required. Most fused 
salts are liquids with viscosities, diffusion coef- 
ficients, thermal conductivities, and surface tensions 
in the same range as water. They conduct electricity 
exceptionally well. 

Uses; Production of sodium by electrolysis; heat- 
transfer agents; reaction medium in chemical syn- 
thesis; heat-treatment of metals (from 350-2400° F); 
solvents for the metals corresponding to their cat- 
ions; nuclear power reactors. 

Sec also salt bath. 

fused silica. See silica. 

fusel oil (amyl alcohol, fermentation; grain oil; potato 
oil). A volatile, oily mixture consisting largely of 
amyl alcohols. Isoamyl alcohol (isobutyl carbinol) 
and active amyl alcohol (2-mcthyl- 1-butanol) arc 
chief constituents. Ethyl, propyl, butyl, hexyl and 
heptyl alcohols as well as other alcohols have been 
separated. Acids, esters, and aldehydes arc also 
present. Normal primary amyl alcohol (l-pentanol) 
is not found in fusel oil. Combustible. 

Containers; lO-gal cans; drums; tank cars. 

Hazard; Moderate fire risk. Toxic by ingestion and 
inhalation. 

Uses; Chemicals (amyl ether, amyl acetate, pure amyl 
alcohols, nitrous ether, various esters); explosives 


(gelatinizing agent); solvent for fats and oils; inter- 
mediate; pharmaceuticals; nitrocellulose plastics; .syn- 
thetic rubber; varnishes; lacquers; solvent for resins 
and waxes; perfumery. 

fusible alloy. See alloy, fusible. 

fusion. (1) A sjTionym for melting of a crystalline 
substance. Since melted substances tend to mix 
readily, the word has assumed the meaning of “melt 
and blend." Sec also fused salt; melting point. 

(2) A nuclear reaction in which the nuclei of light 
atoms unite at temperatures of 10 to 15 million de- 
grees Kelvin to form heavier nuclei, thus releasing 
vast amounts of energy'. Such reactions occur in the 
sun by the union of hydrogen nuclei to form helium. 

Uncontrolled release of fusion energy has been 
achieved in the hydrogen bomb, in which a fission 
reaction supplies the necessary high temperature, 
which endures only for a time span measured in nano- 
seconds. A fusion reaction has been induced on a 
micro scale with a laser beam impinging on deuterium, 
causing emission of high-energy neutrons. 

‘Z'inhrOlivii ‘iuian, 'ivavianb Wn. •iltcmma. 
of solving the energy problem. Maintenance of the 
high temperatures necessary for continuous energy 
yield at controlled rates is one of the central prot^ 
lems, as is also the selccton of suitable materials. 
Use of lasers will undoubtedly be an important fea- 
ture of future development of thermonuclear power. 
At least 20 years of basic research will be necessary. 
See also thermonuclear reaction. 

“Fybrenc."^’ Trademark for petrolatum. U.S.P., of 
medium melting point and medium consistency. Used 
in paper industry. 

“Fybrol."*’* Trademark for a scries of wool lubri- 
cants based on petroleum sulfonates, fatty esters and 
mineral oil. 

“Fyrcr’”'* Trademark for a flexible multifilamcnt 
fiber made of a nickel-chromium alloy. Withstands 
heat up to 4000° F. Used for reentry parachute 
yams and other space applications. 

“Fyrex.”' Trademark for a substantially neutral am- 
monium pho,sphate; fine crystals; soluble in water. 

Uses; Flameproofing textiles, wood, and fibers; manu- 
facture of matches to prevent afterglow. 

“FjtoI."' Trademark for a scries of phosphate fiame- 
retardant plasticizers. 

Used in polyesters, rigid urethane foam; polyure- 
thane, phenolic, epoxy, PVC, PVA, nitrocellulose, 
cellulose acetae, and ethyl cellulose resins. 


Superior numbers refer to Manufacturers of Trade .Mark Products. For page number see Contents. 



® (2) Acceleration due to 

Pg Abbreviation of microgram (q v ) 

Parti;i soSum™aTt o?an"nf ‘he 
used as a tanlg i'et" carboxylic acid. 

Containers: 500-lb drums. 

Ga Symbol for gallium. 

G acid. 2-Naphthol-6,8-disulfonic acid. 

^'seS!“aTomfc ^uXl^grir m r '“"‘ hanide 

b.p? ^P- gr. 7.87; m.p. 13I2°C- 

fr «=°'uble in watL'"Fl'l,;)!;i'l^’J°'uble in 

degree 


dijuteacid; msoluby in ?vater'ExVh f 
of magnetism, especiallv at ] * ♦ a high Geerei_ 
colorless. Has h gS nemrn'"’Pt'‘^‘“^« Salts^are 

section of any known elemem h cross- 

pm,=s. 

‘(5)'3SlS.‘'o'f »i'l> oalci„„. 

>ron pot, which serves ^aCI or KCiTn 

'»». lump,, ..r.i4;po“te.t‘a*?4 

phosphor aciiMior osiorowave filteip- 
‘hanium production for oxygen^ 

gadolinium chloridp r'Hc'i 

Som.tei.VSS fotSiv’S"''” 

gadolinium oxalate Gd rr r> % 

St, iS.?r- ‘&°*oorfe°i„™t ""r*'- 

Containers:- r'l ' purities up to 99 qcv „ "li ^,9*^®- Loses 

«.»nr ,°;r frosts--’'”'””-". 

^ cream-colored 

asiigtipsi 

■quid ■on-e.xchangesepamtiom’™ '^“s; liquid/- 


‘^Juss bottles, fiber drums 

nSettt„S“eSfht?- tiS"' 

• .■Se'.S '''tSitnifitratS; 

gadolinium sulfate GdpfSOA. ■ 8H n r- i , 
slightly soluble in hnt ^°*°''*“®crystals, 

sp- gr. 3 01 fI5°rt P more soluble in cold; 

^P^g 3.U1 (15 C). Purities up to 99.9% gadolinium 

electric geferafinTdeimis*!^ selenide is used in thermo- 

organic phosphme'^psm ^ anionic, complex 

detergeni propert'L. emulsifying and 

^pprovedx'^*^"^* emulsion polymerization (FDA 

e^hMo1amides^used"’as'^'^f^°'^ a series of fatty acid 
„ ‘hickeners, detergents, anS^ernulsmerf’ 

Gafanol. gj;®‘|.^mu.rk for a series of polyethylene 
aers ranging from free-flnwinn i;r,„;>ir. 


glycol polymers rVnainJf"'^ ® f of polyethylene 
(iro,..,- iT-_ , '^mg from free-flowing liquids to 
suifactant intermediates, solvents for 
. plasticizers, etc 


nhar^*' surfactant intermi 

P maceuticals, plasticizers, etc 

C A IT” /-> 1 . _ 


etc. 

'^cto^coSsphSei'o?evr‘'®'i*-" 'Tidemark for mi- 

eleven carefully controneTa^Jure iron. Produced in 

size from 3 tn ^ m particle 

content of some uiicrons in diameter. The iron 
Uses HJah f ^ ^s high as 99.5%. 

vision^sho^ wave?ra‘'°''®? ‘^lephone, tele- 

tion finders- allovin ^"^‘‘’'‘ters, radar receivers, direc- 
‘urgy; magnetic fluids^®^"'®’ PU'vder metal- 

“GafrnI 't' . 

glycol ethers *^uspd’='^^ ^P'' ^ scries of mild-odored 
quers dves ;ncpnt^*,P° ''cu‘s for nitrocellulose lac- 
manu’facture of niact ?!?P .mlerrnediates in the 

“Off ” 1 “? P ^‘‘cizers. Miscible with most liquids. 

Plex phos Jhafe^'pQfP^ series of free acids of com- 

Packaging^films (FDA approved? 

Gal Abbreviation for galactose. 

slightly^soluble In "JP*^**’ 9°’uble in water and alcohol; 
Derivation Rv a "’•P- 165-I68'>C. 

Uses- Orpa’n^^ hydrolysis of lactose. 

• Grganic synthesis; medicine. 

^SnltftuenZPilia’*';''' COOH(CHOH)4CHO. A major 
tion havinp (q-v.). It exhibits mutarota- 

PropertierA^a “ beta form. 

J 59-1 60° r melts with decomposition at 

UsT'BionP'' ^.y'^^'ys's of pectins. 

<Jse. Biochemical research. 

Galecron-’’^'’ Trademark for chlordimeform (q.v.). 
galena rDai»„:t». i._ j . . 
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. .auciriarx lor chlordimeform (q.v.). 

^Pr^perfiev^Pni gjunce) PbS. Natural lead sulfide, 
roperties. Color lead gray; streak lead gray; luster 
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metallic; good cubic cleavage; sp. gr. 7.4-7. 6; Moh.s 
hardness 2.5. Soluble in strong nitric acid; also in c.x- 
cess of hot hydrochloric acid. 

Occurrence; Western U.S.; Canada; Africa; South 
America. 

Use: Chief ore of lead. Frequently recovered for the 
silver it sometimes contains. 

“Galcx." Trademark for a stable non-o.xidi7.ing 
rosin, principally dchydroabictic acid. 

Properties: Light amber to red brownsolid.Sp.gr. 1.05; 
B & R softening point 65-70° C. Nontoxic. 

Grades: W-100, W-IOO-D, NXD, G-75. 

Uses: Tackificr. 

gallic acid (3,4,5-trihydroxvbcn7.oic acid) 
G,Hj(OH)3C02H 14:0.' 

Properties: Colorless or slightly yellow, crystalline 
needles or prisms. Soluble in alcohol and glycerol; 
sparingly soluble in water and ether. Sp. gr. 1.694; m.p. 
222-240° C. 

Derivation; Action of mold on solutions of tannin or by 
boiling the latter with strong acid or caustic soda. 
Uses: Photography; writing ink; dyeing; manufacture of 
pyrogallol; tanning agent and manufacture of tannins; 
paper manufacture; pharmaceuticals; engraving and 
lithography; analytical reagent. 

gallimycin 36. A liquid form of ciy’thromycin used for 
vetcrinarj’ treatment of mastitis. FDA approved. 

gallium Ga Metallic clement of atomic number 31, of 
group III A of the periodic system. Atomic weight 
69.72; valences 2, 3. Two stable isotopes. 

Properties: Silvety-white liquid at room temperature; 
m.p. 29.7'’C; b.p. 2403°C: may be under-cooled to 
almost O’C witiiout solidifying; sp. gr. 5.9 (25°C), 
more dense as a liquid than as a solid; soluble in acid, 
alkali and slightly soluble in mercury. Reacts with most 
metals at high temperatures. Nontb.xic. Grades up to 
99.9999^’ purity arc available. 

Occurrence: Prepared commercially from 7inc ores and 
bauxite. 

Derivation: Extraction of gallium as gallium chloride by 
ethyl ether or isopropyl ether and subsequent electro- 
deposition from an alkaline gallium oxide solution. 
Uses: 'Hie metal has no significant commercial uses. Its 
compounds are used as semiconductors. 

gallium nnlimonidc GaSb. Available in an electronic 
grade. 

Uses; Semiconducting devices, 
gallium arsenide GaAs, 

Properties; Crystals; m.p. I23S''C. Electroluminescent 
ill infrared light. 

(iradcs; Ingots; polycrvstallinc form in high purity 
electronic grade; single crystals, Often allot ed with 
gallium phosphide or indium arsenide 
lla/ard: Highly toxic. See arsenic. 

T'cs; Semiconductor in light-emitting diodes for tclc- 
ptioiic dials; injection lasers; solar cells, magncltr- 
jesisiancc devices; thermistors, microwase generation 
•Shipping regulations: (Rail. Air) .Arsenical compounds, 
n o s.. Poison label. 

gallium oxides. Itie sesquioxide. Ga.-Oi. and suboxide. 
G.i 0.,uc known Both aic stableal oidinarx tcmpet.i- 
lures See g.illiiun sesquioxide 

gallium phosphide GaP 

Pii'pctties p.de ssf.\ni;e, tr.insp.urnl ets s'.ds or whisi e:s 
up to 2 cm long, m.ide h\ \apoi ph.ise rr.u-tion. at 
tc .’.:>\e's low temperatures, between plu’sptioiiis and 


gallium suboxidc. Tlicsc crystals arc intermediate be- 
tween normal semiconductors and insulators or 
phosphors. They operate over a temperature range of 
—55 to 500° C. Gallium phosphide is electroluminescent 
in visible light. 

Grades: Polycrystalline form in high-purity electronic 
grade; single crystals; whiskers. 

Uses: Semiconducting devices. 

gallium sesquioxide Ga:Oj. 

Properties; (alpha and beta forms) Alpha form; White 
crystals; sp. gr. 6.44; m.p. 1900°C. Changes to beta 
form at 600’C. Beta form: White crystals; sp. gr. 5.SS. 
Both forms insoluble in hot acid. 

Grade; High-purity electronic. 

Uses; Spectroscopic analysis. 

gallocyanine. Ci 5 Hi:N; 05 . A dye made from gallic acid. 
Used as a biological stain. 

gallolannic acid. Sec tannic acid. 

galls (nutgalls). Excrescences on various kinds of oak 
trees resulting from the deposition of insect eggs. 

Grades: Tlic best grades {55-60r(' tannic acid) come 
from Iran, Syria, Turkey, and Tripoli. 

Uses; Source of gallic and gallotanic acids; Ic.athcr 
tanning; writing inks; medicine; textile printing; 
pharmaceuticals. 

“Galvan.”''' Trademark for battery and electrically 
conductive carbon black. 

galvaniring. Coating of a ferrous metal by passing it 
through a bath of molten rinc or by clcctrodeposition 
of zinc. In the former process, the iron and zinc com- 
bine to form an intermctallic compound at the inter- 
face, the outer surface being relatively pure zinc, which 
crystallizes as it cools, to form the characteristic 
“spangle.” The electrodeposition method giies a 
uniform surface which may be cither dull or bright. 
Duration of corrosion protection is directly related to 
the thickness of the zinc coating. See also sacrificial 
protection. 

“Galsascal.”''" Trademark for a light chromate-type 
conversion coating for all types of zinc or galvanized 
steel surfaces, producing .salt spray resistance and 
white rust prevention as well as b.ascfor paint. Applica- 
tion by spray, immersion or roller coat. 

“Gaholinc.”'" Trademark for a cored magnesium rib- 
bon used as a continuous anode for the cathodic pro- 
tection of buried pipe lines and other metal structures. 
Combustible. 

“Galvomag.”'" Trademark for ningnesiurii nihn com- 
position used in anodes in cathodic protection 

“(rahopnk.”'" Trademark for a orivltict consisting of a 
magnesium anode packed w ith back-fill materia! F'rd 
in the c.ithodic protection of buried pipe lines and 
other metal structures Combustible. 

“Gnhorod.”' ” Trademark for .a cored m.ivnesiiim ro,! 
used as an anisdc in the cathixlic protection id water- 
hc.!ter tanks Combu'tible 

gametocide. .\ substance which c.in control p-dhro.'.r- 
tion o! plants bi scljctocli Vilhn,,; plmt ‘ex c-cll'- 
(g.imetcs) Some suggeste,! g.imctocidrs are m.-dric 


gamma I-, > -\ p:r‘.ix '’..isu-.c .irs'i.--;*. ! • 

th.-we id ,'.lpl’-.a tq v >, n.imelv. to des-.'-i.’tr 1 -.■at;, r.i of 
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substituents in a compound or a particular form or 
modification of an organic substance 
globulin) or a metal crystal. It also identifies the m^t 
intense form of short-wave radiation. See gamma^ay* 

gamma acid. See 7-amino-l-naphthol-3-sulfonic acid 
“Gammacorten.-- Trademark for dexamethasone 

%TnTu‘sSn demrifriSs.'’'' ^ Pl’^^Phate cleaning 

gamma-globulin. See globulin. 

radium, and alwavs "^^cay of 

are extremely penetratini? P'^sion. Gamma rays 

dense materials^like leadfnrfa absorbed by 

Hazard: Exposure to uranium. ^ 

^complete protection if essential 
and‘cro°ss‘lhlkfng of polmhWeM^^^H bromide) 

Ha“?d‘“ S* ™ fomulaiion 

“ ^^ 7 ^^ benzene hexachloride. 

vinylpyrrolWone-'based^nrod modified poly- 
range ^of physTcal formsC?'- ^ ^'ide 

granular solid. Use™ as ®°b'd to 

additives, dispersing anJ and lubricity 

point depressants, 'fiingldditi^es"*^*"® S 

moil A TUa. . 


auuiuves, 

^“ofe^ but’^SaludesTi^t^^ ^ rnetallic 

product. They are senarmeH f- 0"*y as a by- 
and extraction prores^f^ ofi^ ‘'’® ‘be milling 

gangue materials arrqua’rtz rai v" ' ?8- Common 
spar, pyrite, etc. limonite, feld- 


S~.:s£sS.S 

®^ver?iowyensi‘tt''and‘^-'' of matter, characterized by 
solids? comna/at^ ^i (relative to liquids and 

tion with expansion and contrac- 

to diffuse readdvlmn^nfh*”*^^ temperature; ability 

withalr^osrcomnli? 

=H “ s.a-g 

£ HhroIJn ”f‘^'’“"dant gases are oxygen, hydro- 
are used for fiinrtn*°”''f 1 carbon dioxide. Gases 

matter largely becauf^theT^'^'^^^'’ behavior of 

isolation of thp concentration permits 

in iSs or soird^"°'"‘="" P^^-’b'« 

forms to^^^^^cimni'^^^* which closely con- 

A^o“‘'u" Law®'£et?°Lwr""" 

informal commun"cat°on. °"’y 

n?We ga5"vapo‘£°''^’ ^""’Ptessed gas; noxious gas; 

gas, asphyxiant. See asphyxiant gas. 
gas black. See carbon black. 

^ceous^'^£ths ® diatoma- 

chromatoeranhv^'fh^*^ 1°’^ supports in gas 

ways suchai^nuv^^^^ treated in various 

acidf’and hfcp^ ^"d screened, washed with 

niethvlsil^V has been treated with dichlorodi- 

SSl fe;nr.',- recommended for the 
high steroids, pesticides, and other 

nign molecular weight materials. 


“Gantrez” AN T h 

'“e ' "“B"' matm.ls, 

s€= -iBf 

?^"‘hetic textiles and gtasTfi£® "^turaland 

s “rd"iia,“-' j>'oS?'™s zt 


“Gantrez” M t j 

ether (q.v.). ‘ rademark for polyvinyl methyl 
acetate. • for methyl phenyl carbinyl 



cess ’in P '-'""“'aiograpny; Vh-C). 1 he pro- 

senarateri from components of a mixture are 
into a carripr ft °"f another by volatilizing the sample 
over a bed offf ^ ^tceam which is passing through and 
solid sim?nrl consisting of a 20 to 200 mesh 

coated with surface of the latter is usually 

stationary ^hafe)'^®’^‘ir^ nonvolatile liquid (the 
liouid phrr..E , , 's gives rise to the term gas- 

process is an *bc liquid is not present, the 

widely iispfnff chromatography, which is also 
through thp h°i ^ Different components move 

apnear nnp nO^'^ packing at different rates, and so 
are detpptpH^*^"^.? the effluent end, where they 
chanpps HpI ?"d .Pi^easured by thermal conductivity 
Gas piirn diff^erences, or ionization detectors, 
analysis -"^^fngcaphy is adyantageous as a means of 
‘ronyina , quantities of complex mixtures 
UStnal, biological, and chpmiral cnnrrf‘c nnrl 


garnet, natural A . acid. 


^naliroir. ..vT • * — ao a iiiwaiid l/i 

from^i’n^ * quantities of complex mixtures 

is also biological, and chemical sources, and 

1 , potential yalue in actually preparing 

; q.uantities of highly purified compounds 
' “Ulicult to separate from the mixtures in 


modprafp P'^‘?'liiai yalue in actually prepar 
otherwisp of highly purified compoui 

^^leurn'gas****'^’ compressed gas; liquefied petro 
gaseous diffusion. See diffusion, gaseous. 
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gas hydrate. A clathrate compound (q.v.) formed by a gas 
(both noble and reactive) and water. The compounds 
are crystalline solids, and are insoluble in water. They 
usually form (only at relatively low temperatures and 
high pressures) directly by contact of gas and liquid 
water. From 6 to 18 molecules of water may combine 
with each molecule of gas, depending upon the nature 
of the gas. 

The best known gas hydrates are those of ethane, 
ethylene, propane and isobutane. Others include: 
methane and 1 -butene, most of the fluorocarbon re- 
frigerant gases, nitrous oxide, acetylene, vinyl chlo- 
ride, carbon dioxide, methyl and ethyl chloride, methyl 
and ethyl bromide, cyclopropane, hydrogen sulfide, 
methyl mercaptan and sulfur dioxide. 

Interest in the gas hydrates originated mainly be- 
cause of the nuisance of such compound formation in 
gas pipelines. In recent years, propane has been 
successfully used to precipitate water from salt solu- 
tion (or sea water), thus yielding potable water. 

gasification. Production of gaseous or liquid fuels from 
coal. The term may mean either ( 1 ) catalytic addition of 
hydrogen from an external source to coal, or (2) 
production of a synthesis gas mixture of hydrogen, 
carbon monoxide, carbon dioxide and some methane 
from coal by reaction with steam in the presence of air. 
In the latter case catalytic methanation is required to 
increase the methane content and Btu value. An ex- 
ample of the first method is the Hydrane process de- 
veloped by the Bureau of Mines; an instance of the 
second method is the Lurgi process, originally de- 
veloped in Scotland. High temperatures and pres- 
sures are required. A number of related processes are 
under active research, some of which are as follows: 


Process 

Hygas 

Bi-Gas 

Koppers-Totzek 

Synthane 

Atgas 

Coalcon 

Co 2 Acceptor 

Coed 

Cogas 

Fischer-Tropsch 

H-Coal 

Winkler 

Synthoil 


Developer 

Institute of Gas Technology 
Bituminous Coal Research 
Heinrich Koppers 
Bureau of Mines 
Applied Technology, Inc. 
Union Carbide Corp. 
Consolidated Coal Co. 

FMC Corp. 

Consortium 
M. W. Kellogg Co. 
Hydrocarbon Research, Inc. 
Davy Powergas, Inc. 

Bureau of Mines 


Also under experimentation is an underground 
gasification process in which air is pumped down to 
strata of unmined coal that has been ignited and the 
product gases collected. Substantial contribution of 
coal gasification to the energy needs of the U.S. before 
1985 is unlikely. See also coal; hydrogenation; syn- 
thetic natural gas. 

gas, inert. See noble gas; inert. 

gas laws. See Boyle’s law; Charles’ law. 

gas, liquefied petroleum. See liquefied petroleum gas. 

gas liquid. See light hydrocarbon. 

gas, natural. See natural gas. 

gas, noble. See noble. 


gas oil. A liquid petroleum distillate with viscosity and 
boiling range between kerosine and lubricating oil. 


Boiling range between 450 and 800° F. Flash point 
150°F. Autoignition temp. 640° F. Combustible. 

Uses: Absorption oil; manufacture of ethylene. 

gasoline (gasolene). A mixture of volatile hydrocarbons 
suitable for use in a spark-ignited internal combustion 
engine and having an octane number of at least 60. 
The major components are branched-chain paraffins, 
cycloparaffins, and aromatics. There are several 
methods of production: distillation or fractionation, 
which yields straight-run product of relatively low 
octane number, used primarily for blending; thermal 
and catalytic cracking; reforming; polymerization; 
isomerization; and dehydrocyclodimerization. All but 
the first are various means of converting hydrocarbon 
gases into motor fuels by modifications of chemical 
structure, usually involving catalysis. The present 
source of gasoline is petroleum, but it may also be pro- 
duced from shale oil and Athabasca tar sands, as well 
as by hydrogenation or gasification of coal. 

antiknock gasoline. A gasoline to which a low 
percentage of tetraethyllead or similar compound, has 
been added to increase octane number and eliminate 
knocking. Such gasofines have an octane number of 
100 or more and are now used chiefly as aviation fuel. 
Since 1972 gasolines having a research octane number 
of about 90 have been in general automotive use; the 
percentage of lead compound added has been gradu- 
ally reduced. The maximum permitted by EPA is 
now (1976) 1.4 grams per gallon, but this will grad- 
ually be lowered to 0.5 gram per gallon in 1979. See 
also antiknock agent; octane number. 
casinghead gasoline. See natural gasoline (below). 
cracked gasoline. Gasolines produced by the 
catalytic decomposition of high-boiling components of 
petroleum. In general such gasolines have higher 
octane ratings (from 80 to 100) than gasoline produced 
by fractional distillation. The difference is due to the 
prevalence of unsaturated, aromatic and branched- 
chain hydrocarbons in the cracked gasoline. The actual 
properties vary widely with the nature of the starting 
material, and the temperature, time, pressure and 
catalyst used in cracking (q.v.). 

high-octane gasoline. A gasoline with an octane 
number of about 100. See antiknock gasoline; octane 
number. 

lead-free gasoline. An automotive fuel containing 
no more than 0.05 gram of lead per gallon, designed 
for use in engines equipped with catalytic converters. 

natural gasoline. A gasoline obtained by recovering 
the butane, pentane, and hexane hydrocarbons present 
in small proportion in certain natural gases. Used in 
blending to produce a finished gasoline with adjusted 
volatility, but low octane number. Do not confuse with 
natural gas (q.v.). 

polymer gasoline. A gasoline produced by poly- 
merization of low molecular weight hydrocarbons such 
as ethylene, propene, and butenes. Used in small 
amounts for blending with other gasolines to improve 
their octane number. 

pyrolysis gasoline. Gasoline produced by thermal 
cracking as a by-product of ethylene manufacture. It is 
used as a source of benzene by the hydrodealkylation 
process. 

reformed gasoline. A high octane gasoline obtained 
from low octane gasoline by heating the vapors to a 
high temperature or by passing the vapors through a 
suitable catalyst. 

straight-run gasoline. Gasoline produced from 
petroleum by distillation, without use of cracking or 
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other chemical conversion processes. Its octane num- 
ber is low. 

white gasoline. An unleaded gasoline expecially de- 
signed for use in motorboats; it is uncracked and 
strongly inhibited against oxidation to avoid gum 
formation, and is usually not colored to distinguish 
It from other grades. It also serves as a fuel for camn 
lanterns and portable stoves. 

Containere: Tank cars and tank trucks; barges; pipeline. 

Hazard: Highly flammable; dangerous fire and explo- 
sion risk. ^ 

^LiqSidlabd Flammable 


gas, perfect. See ideal gas. 

“"Srt'rblJrforru'fb^^^^ 

hydrochloric acid and pep- 
sin secreted by glands in the stomach in response To 
a conditioned nerve reflex. Its pH is about 2 0 Its 
action in the metabolic breakdown of food com- 

rarbohvdraffT'’^* Process, though 

At°cSnTpre‘'ss?re''tlm vTlume 

of small vvhoT numbers. by the ratio 
GC. Abbreviation for gas chromatography. 

Gd Symbol for gadolinium. 

.see 

“eranoSX'pZi" &e 

Ge Symbol for germanium. 

''LedT!f,he%STuous‘''T^^^^ -- 

cous, jelly-like product OnTT^'” produce a vis- 
forms a stiff gel A sel’ is 

tion, whereupon certain kinT r^ s®'”- 

form submicroscopic crvsiTr *°fofes (gelatin) 
which retain much s^olvent m thT^ t groups 

"brush-heap” structure) interstices (so-called 

b»i may becoma op.fc,’„„,. ‘£',"4“ 'jjy "“‘POb'"! 

'’>■ ''pp'pw* 

Its production differs from ^^"dons, etc. 

foe raw materials are seTeAed 

with special care so that thl ^’ tind treated 

purer than glu^TTe A LAf' 
treated raw materiTs anf Tvnp‘RTP*'"T ‘'™m acid- 
raw materials. Gelatin is „?1? 
sorbing up to ten tiAes its weiThf 
mg reversible gels of Anh form- 

can be chemiealiv modified \ viscosity. It 
water for such special anTlin -P"®^® " ‘"soluble in 

Containers: Can?fib°efTumT‘'"'’"‘"®': ^-S-P. 

compoundsrTxtde Alnd panT'^^Pf n ’ P'^^dc 

capsules for medicimk° m .P^’’ ‘‘dhesives; cements; 

fomg agent; desserts jel'licTc'iT''' 1^'^' ‘^'"ri- 

• “fo-: culture meduim for 


bacteria; blood plasma volume expander; microen- 
capsulation. 

^ ^Pfo^^ive which contains 
about 9? of nitrocellulose in addition to nitroglyc- 
erin The product is a gelatinized mass, less sensi- 
tive to shock and friction than straight dynamite. 

Gelcarin.”'--' Trademark for carrageenan extractives 
in TberTTuiTs°**' P""'der packed 

Grade; Food grade, meeting FDA requirements, 
bfoldin^^ ^“^P^"ding. binding and viscosity- 

gel filtration. A type of fractionation procedure in 
which molecules are separated from each other ac- 
cording to differences in size and shape; the action 
IS similar to that of molecular sieves. Dextran gels 

(three-dimensional networks of polysaccharidechains) 

are usually used in this method, known as gel fil- 
tration chromatography. .See also fractionation; 
molecular sieve. 

Gelgard. Trademark for a synthetic polymeric 
water gelling material; used in fire control. 

Gel-Kote. Trademark for pigmented polyester 
resin coatings for polyester products. 

“Gelloid.”""' Trademark for a series of purified ex- 
tracts ol various types of Irish moss seaweed, rich 
in mucilagous content. Manufactured into dry, odor- 
ess, edible powders used in food and pharmaceuti- 
cal applications. 

(fo'xotropic paint). A paint formulation 
u semi-solid or gel consistency when un- 
disturbed but which flows readily under the brush or 
wiien stirred or shaken. After removal of the stress. 

It becomes stiff again and has little tendency to spill, 
drip, or run. The thixotropic quality is obtained by 
the carefully controlled reaction of a relatively small 
proportion of a polyamide resin with an alkyd resin 
vehicle. .See thixotropy. 

Geltone. Trademark for a synthetic organophilic 
colloid that imparts gel to any oil/mud system. 

n**'^*’ . for vinyl acetate polymers, 

uses. Adhesives; binders; chewing gum bases; coat- 
ings, hot melt adhesives; paints; paper treatment; 
perrnanent starches; slush molding; textile sizes and 
tinishes; and thickeners. 

Gelvatex. Trademark for aqueous emulsions of 
t?ons th'”^*^/ ^ polymers and compounded composi- 

Tq*T)°*' Trademark for polyvinyl alcohol resins 

Uses: Adhesive; emulsifier; hydraulic cement addi- 
tive; textile sizes; paper coating. 

Gelivhite. ’ ' Trademark for a series of white grades 
ol water-refined montmorillonite clays. 

Grades: GP and L, high sodium content in exchange 
position and low sodium content. 

abbreviation of geminate, meaning two 
Identical groups attached to the same carbon atom. 

Geinon-30I0.”‘'‘'' Trademark for a glass-reinforced 
thermosetting polyimide molding compound vvitli 
e.xcellent high-temperature properties, mechanical 
performance and processing ease. Used for space 
applications, electric and electronic industries. 

f^nacron.” Trademark for a series of disperse 
dyes for polyester fibers. 
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“Genacryl.”^”’ Trademark for a series of basic dyes 
for acrylic fibers. 

“Genamid.”^^’ Trademark for resinous amine-based 
coreactants for epoxy resins. 

Uses: Coatings, castings, potting adhesives, lami- 
nates, tooling. 

gene. A corriplex of nucleoproteins (chiefly DNA) 
that is the active transmitter of genetic information. 
Genes oceur on the chromosomes of every living cell, 
where they are arranged in a linear order. Genetic 
mechanism is the same in all organisms, ranging 
from the lowest forms of life, both plant and animal, 
to man. Every organism has a large number of dif- 
ferent genes; there are over 10,000 in each cell of the 
human body. These control the intricate and well- 
balanced system of biochemical reactions in the cell. 
The first synthesis of a gene was reported in 1970. 
In 1976 it was announced that a synthetic gene was 
successfully introduced into a microorganism in 
which it functioned in the same manner as would a 
normal gene. 

Because of the ability of DNA to store and transfer 
“coded” genetic instructions, genes determine the 
sequence of amino acids in specific polypeptides (see 
proteins); thus they prescribe the structure of the 
proteins synthesized. In viruses the genes consist of 
ribonucleic acid (RNA). Mutation of genes is a 
change in the basic sequence of amino acids in 
DNA, and may be induced by ionizing radiation. 
Mutations can occur in any living cell. See also ge- 
netic code; radiation, ionizing; recombinant DNA. 

“GenEpoxy.”'^'* Trademark for liquid and solid resins 
having terminal epoxide groups. 

Uses; Coatings, structural adhesives, laminates, cast- 
ing, encapsulation, sealants, concrete topping. 

“Genesolv.”^" Trademark for ultrapure solvents of the 
halogenated hydrocarbons of the methane and eth- 
ane series. 

Properties: Nonflammable, nonexplosive, thermally 
stable, and relatively nonhydrolyzable. Have high 
densities and low viscosities. Combined residue (sol- 
uble plus insoluble matter) is less than 1 part per 
million. 

Grades: standard and electronic: Genesolv A, B, C, D. 

Uses; Removal of greases and oils from metals, plas- 
tic, elastomer and paint or varnish surfaces. Used 
with all cleaning techniques on assembled motors 
and parts, electronic devices, precision components, 
motion picture film, refrigeration svstems, etc. Also 
used for isolation of viruses, for fire-extinguishing, 
and as dielectric coolants. 

genetic code. Information stored in the genes (q.y.) 
which “program” the linear sequence of amino acids 
within the protein polypeptide chain synthesized 
during cell develoment. The agencies involved are 
DNA (deoxyribonucleic acid, q.v.) and RNA (ribo- 
nucleic acid, q.v.). It is this information code 
(analogous to a computer language) that determines 
(1) the nature and type of an organism, i.e., its he- 
redity, and (2) the kind of cell structure to be formed 
(muscle, bone, organ, etc.). See also protein; amino 
acid; nucleotide. 

“Genetron.”'" Trademark for a group of fluorinated 
hydrocarbons. 

Properties: Low moisture content, noncorrosive, non- 
flammable, stable, low power requirement per unit 


of refrigeration, high dielectric strength. For spe- 
cific identification, see fluorocarbon. 

Geneva System*. A system of nomenclature for or- 
ganic compounds recommended in 1892. It is based 
on compounds derived from hydrocarbons as a start- 
ing point, the names corresponding to the longest 
straight carbon chain present. The position is indi- 
cated by numbers applied to the carbons of the 
straight chain, beginning with the end carbon near- 
est the substituent element or group. 

Normal compounds, in which the carbons are 
linked in a straight chain, are named ethane, pro- 
pane, pentane, etc. Normal propane is: 

H H H 

I I 

H— C— C— C— H 

I 1 I 

H H H 

Branched compounds are so named as to show the 
proper deviation, e.g., 2-methyI propane 

I 2 3 

H,C— CH— CHj 

I 

CH, 

is a derivation of propane, not of methane. Similarly, 
isopentane 

12 3 4 

H,C— CH— CH— CH 

CH, 

is named 2-methyl butane. The four carbons in a 
straight line give the name butane, and the side group 
is attached to the seeond carbon. Another pentane 
has the structure: 

CH, 

I 


CH, 

and was once called tetramethyl pentane. Under the 
Geneva system it is named in terms of two methyl 
groups joined to carbon number 2 in a propane 
chain — 2,2-dimethyl propane. 

Some special recommendations of the Geneva 
system define the use of certain suffixes: open-chain 
hydrocarbons with one double bond end in -ene; 
those with two double bonds end in -diene (alkenes 
and alkadienes rather than olefins and diolefins). 
Triple-bonded compounds end in -yne. 

Alcohols are named by use of the hydrocarbon 
name with -ol as the characteristic suffix, i.e., meth- 
anol, ethanol, etc. In order to extend this plan to poly- 
hydric alcohols, a syllable such as di, tn\ and letra 
is inserted between the name of the parent hydro- 
carbon and the suffix ol. 

CH 2 OHCH 2 OH l,2-ethane£f/ol 

I 2 3 

CH:OHCHOHCH;OH 1,2,3-propanernol 

Sulfides, disulfides, sulfoxides and sulfones are 
named like ethers, the oxy- term being replaced 
with thio-. dithio-, sulfinyl and sulfonyl. The acids 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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tern 'n accordance with the Geneva Sys- 

“Cliemical Nomenclature” by F. A 
r fifyc'opedia of Chemistry”, (Hamnei 

Sk wf Rinhold.K 

See also chemical nomenclature. 

Sing'Ktes.'’^'’^^ 

®*r«rmin 'grycosld^es'lm ^“‘^ue 

‘he digitalis glycosides, us'^d^ThefrtTtim'ul^^^^^^^ 

European rSmfte and dove^miS ‘'°'' 

‘ UseTodoramlf raJkinTmh ^ 

softener in rubber reclaimlno-^c^'^i “dofs; solvent and 
manufacture. 'n printing ink 

Use"; AdS"’ r^“‘^diS,Tnd\^yren^‘“ containing 
in (ires and meehan’iMl^pTOdifcts"'^ constructions, as 
^tomer.'”'^' 'i'iademark for a polyurethane elas- 
™‘us“S"”“' e™””'-. packings, and 

scmlan Violet. U.S P.n.,„e for methyl violet, 

Ci'HdOHVcO0H’''‘'“’''’'"“''“C'‘‘) 

«”s„h';nii\.ff i 'Sir i" 

I 'ii'prpform, and bentene “ '" ‘‘i”"- 

polymers contain^g'butad^ieL*^",?® vulcanizable 
lured by the cold pforesV^ styrene tnanufac- 

andTS butadiene ‘dyrene 

'ng pigments give tvarilt^Vr '^“h reinforc- 
rahtance, fleafbi|„y_ S,™%k >l>"cion 

, >™"Sc?o;tt,».sr''‘‘ 'X- 

Genfro-Jet.”'” Trartp i a- ’ ^ 

,?'i‘'=''?_?°-P''ccipitated"’whh SBR ^ f ^^c^on 
Uses: Tires, tread ^ PoIymer. 
veyor belts, V-belts euf ’ '"^‘''’^n’cal goods, con- 


COOH 

C=C^ 

n'' \ 

cis 


CH3. H 

)c-c^ 

U \oOH 

trans 


VI alia 

r"y * w 


QHj— C— H 
II 

HO— N 
anti 


QH5— C— H 

II 

N— OH 
syn 


p™nd^s^rvhtT ‘Jhree ° ring com- 

as well L ^-n members in the ring, 

also stereochemis?^." ““‘'dmation compounds. See 

polymSTv^ilfble^®™"^ P°'™' ‘^Wo- 

insulatinn re ’ ^'^^dable as general-purpose, rigid, 

solulion a hiJb‘?^’ P°Jy“end,®o; 

vinvl direta^Jvj \ ^ nigh-temperature type (poly- 
60°F hieher than ""■** ."'dEstand temperatures 
in standard emr" °*^er vinyls, and can be processed 
n standard equipment. See also polyvinyl chloride. 

^ pure™nd temH’ ^“PCfEeated steam at high pres- 
mther t?Lned^n ‘“1“.’’^"®'"® *^0 to 350°C, 

called fumarole^ f emanating from vents 
volcanic ^tidlv ni /” — ^ characterized by 
rock fmaimiai geologic intrusions of igneous 

the latter is roc ’ ^®®lmj^>/ttd southern Italy, whereas 
me tatter is responsible for the geysers hot snrines 
.ndfamrotein the Ycllow,,o„e?“a * "pSng 

steenN rkinf fu*" indicated by a 

sS^wa^ nfir^TV’®™®’ gradient. This energy 
long Lris 93S Ppwer production in Italy as 
puroose in New f" j used for this 

mg nanermaW US Well as for interior heat- 

Iceland^nd m limited use in 

Semaf sf have shown that 

fhose fed h P ‘*'’® ""“^h less efficient than 
h5 levd nf e’’ ‘hat they emit a 

veree efWic^ atmospheric contaminants. These ad- 

geranial. See citral. 


°[thc earth S te™s^ffhe'’\"'’?™'“' composition 
ological processes and nr- Phys>cochemical and ge- 
.modify minerals and roc'^krofn^ Produce a®nd 
m discovenng and estabUch-^* practical importance 
posits, petroleum tar 3 ® “mits of ore de- 
valuable resources’. * ^ sulfur, and other 

S^omctric isompr a ♦ 

chemical group or atom" ocr^"^-°“°"?®'' *" '^hich a 
P°*‘‘‘°.ns in relation to the donhf'l* different spatial 
bond IS between two <Lrhon ^ the double 

^lled CIS and irans as ‘he isomers are 

H and COOH rev^e^’e l^"tirs;°"'‘= '^here fhe 


geranialdehyde. See citral 

l’4Vl0^i 4^8n^’nnr^°i mfractive index (n 20/D) 
alcofe -2° to +2°; soluble in 

in water and oil, fixed oils; insoluble 

Derivatifin- Slycerol. Combustible. Nontoxic, 

grades citronella oil (Java); citronellol-free 

pinene (synthetically) from 

Grades%T^ d ^'Sher quality. 

Uses- PerfnmP^''‘*Vi®°®Pi synthetic; FCC; EOA. 
es. Perfumery; flavoring; source of linalool. 

geranium oil. 

yellow or greenish liquid; rose-like 
and soluble in water; soluble in alcohol 

rotatfnn -7"'^ most oils; sp. gr. 0.886-0.898; optical 

1 4650-1 4700 P°’ '■efractive index (n 20/D) 

1.4650-1.4700. Combustible; nontoxic. 
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Chief known constituents; Geraniol; citronellol. 
Derivation: Distilled from the herb of several species 
of Pelargonium. 

Grades: Algerian; Bourbon; F.C.C. (Algerian). 

Uses: Perfumery; flavoring agent. 

See also palmerosa oil. 

gcranyl acetate (geraniol acetate) CH3COOC10H17. 
Properties: Clear, colorless liquid; odor of lavender; 
sp. gr. 0.907-0.918 (15°C); b.p. 128-129°C (16 mm); 
optical rotation —2° to +2°; refractive index (n 
20/ D) 1.4580—1.4640; soluble in alcohol and ether; 
insoluble in water and glycerol. Combustible; non- 
toxic. 

Derivation; (a) Constituent of several essential oils. 

(b) By heating geraniol and sodium acetate with 
acetic anhydride. 

Grade: Technical; F.C.C. 

Use: Perfumery; flavoring. 

gcranyl butyrate. (geraniol butyrate) C3H7COOC10H17. 
Properties; Colorless liquid; b.p. I5I°C (18 mm); 
rose-like odor; sp. gr. 0.9008 (17/4°C); insoluble in 
water and glycerin; soluble in alcohol, ether. Occurs 
in several essential oils. Combustible. Nontoxic. 
Grade: F.C.C. 

Uses: Perfumes and soaps; flavoring. 

geranyl formate (geraniol formate) HCOOCioHp. 
Properties; Colorless liquid; b.p. 1I3°C (15 mm); sp. 
gr. 0.927 (20/4°C); rose-like odor; insoluble in 
water and glycerin; soluble in alcohol and ether. Oc- 
curs in several essential oils. Combustible; nontoxic. 
Grade: F.C.C. 

Uses: Perfumes and soaps; flavoring. 

gcranyl propionate (geraniol propionate) 
QHsCOOCioHn. 

Properties: Colorless liquid; rose-like odor; sp. gr. 
0.896-0.913 (25°C); refractive index 1.4570-1.4650 
(20° C); soluble in most oils; insoluble in glycerol. 
Combustible; nontoxic. 

Grades; Technical; F.C.C. 

Uses: Perfumery; flavoring. 

germane. A germanium hydride of the general for- 
mula Ge„H:„.;. See germanium tetrahs'dride. 

germanium Ge Nonmetallic element of atomic number 
32, atomic weight 72.59; valences 2, 4; group IVA of 
the periodic system. 

Properties; Grayish-white metal; a p-type semicon- 
ductor, conductivitv depends largclv on added im- 
purities. Sp. gr. 5.323: m.p 937.4°C; b.p. 2830°C; 
oxidi/cs readily at 600-700°C; docs not volatilize 
below 1350°C; hardness 6 on Mohs scale. Attacked 
by nitric acid and aqua regia; stable to water, acids, 
and alkalies in absence of dissolved oxygen. Non- 
toxic. 

Derivation: Recovered from residues from refining of 
zinc and other sources, by heating in the presence of 
air and clilorine. It is also present in some coals and 
can be rccovcrd from their combustion. 

Occurrence: Missouri, Kansas, Oklahoma. 

Method of purification; Tlic chloride is distilled, and 
then hydrolyzed to the oxide, which is reduced by 
hydrogen to the metal. Zone-melting is used for 
final purification; single crystals arc made by siipor- 
ifation of germanium dii’odidc Die impuntics m 
germanium arc of controlling importance in us use 
m transistors. Tltese arc added to higli-purity ger- 


manium in trace amounts during growth of single 
crystals. 

Grades: Transistor, i.c., impurities I part in I0'°. 

Forms; Ingots; sin^e crystals, pure or doped; powder. 

Uses: Solid state electronic devices (transistors, di- 
odes); semiconducting applications; braz.ing alloys; 
phosphors; gold and beryllium alloys. 

germanium dichloridc GeCl;. White powder, m.p. de- 
composes; decomposes in water; soluble in germa- 
nium tetrachloride; insoluble in alcohol, chloroform. 
Low toxicity. 

germanium dioxide (germanium oxide) GeO;. 

Properties; White powder, hexagonal, tetragonal, and 
amorphous. 

Grades: Technical; semiconductor 99.999(7- pure. 

Uses: Special glass mixtures; phosphors; transistors 
and diodes. 

germanium monoxide GeO. Black solid; m.p. 710°C 
(sublimes): insoluble in water, soluble in oxidizing 
agents. Available commercially 99.999(T pure. Low 
toxicity. 

germanium potassium fluoride (potassium germanium 
fluoride) K-GeF^. 

Properties: White crystals; soluble in water (hot); in- 
soluble in alcohol. 

Grade: Technical. 

Hazard: Toxic. Tolerance (as F), 2.5 mg per cubic 
meter of air. 

germanium tclluride GeTe. M.p. 725°C. An efficient 
semiconductor. 

Hazard: May be toxic. 

germanium tetrachloride GeCU. 

Properties: Colorless liquid; sp. gr. 1.874 (25/25°C); 
f.p. -49.5°C (1 atm): b.p. 83. 1°C; refractive index 
1.464. Decomposes in water, insoluble in cone. HCl; 
soluble in carbon disulfide, chloroform, benzene, al- 
cohol, and ether. 

Derivation: Reaction of chlorine with elemental Gc. 

Containers: Ampoules of Pyrex or quartz. 

Use: Research. 

germanium tetrahydridc GelL. Colorless gas; sp. gr. 
3.43 g 1; f.p. -i(>5°C; b.p. -SK'C; dccomp. at 350°C; 
insoluble in water, soluble in liquid ammonia; slightly 
soluble in hot hydrochloric acid. 

Hazard: Highly toxic. Tolerance, 0.2 ppm in air. 

germicide. Sec bactericide. 

•‘Gcrm-l-Tol."*''’ Trademark for higher alkyl di- 
methyl benzyl ammonium chloride. Meets the re- 
quirements for benzalkonium chloride, U.S.P. 

getter. Sec scavenger. 

ghatti gum. Exudation from the stem of Anogetsstis 
Intifoiia. 

Properties: Colorless to pale yellow tears, rounded or 
vcnTiiform. Almost tasteless and odorless; parli.ally 
soluble in water. Can l>c solubilizcsl b;. autoclasing. 
Nontoxic. 

Uses: Tliickcner and protectisc collt'id. 

gibberellic acid C;vlL:0.. .A plani-growtli-promotirig 
hormone It i' a tetracyclic dilndroxsl.tctonic acid. 

Properties Crystals; m.p. 23.t-235'C; siigt'.ily soluble 
in water; soluble in methanol, ctlt.mo!. acetone. Sol- 
uble in .iqueous solutions of stxiium b:carb.u'..atc and 
soilium acetate. 


Superior numlKrs refer to .Ntaniifacturers of Trade .Mark Products, l or page number see Conlrnls, 
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Uses; Agriculture and horticulture; malting of barley 
with improved enzymatic characteristics. 

gibberellin. A group of hormones, widely distributed 
in flowering plants, which promotes elongation of 
shoots and coleoptiles. They differ from auxins 
(q.v.) in not stimulating the growth of roots, and in 
various other properties. However, the presence of 
auxin appears to be necessary for gibberellins to 
function. All gibberellins have closely related struc- 
tures, being weak acids and having a ring system 
containing double bonds. 

See also gibberellic acid; plant growth regulator. 

Gibbs, Josiah Willard (1839-1903). The father of 
modern thermodynamics. During his lifelong post as 
professor of mathematical physics at Yale, he stated 
the fundanaental concepts embraced by the three 
laws of thermodynamics, especially the nature of 
entropy. A theorist rather than an experimenter, 
Gibbs was the first to expound with mathematical 
rigor the “relation between chemical, electrical and 
thermal energy and capacity for work.” It has been 
said that through out his adult life, Gibbs did noth- 
mg bvit think. The respite have estab&hed him as 
one of the foremost creative scientists in history. 
See also thermodynamics. 

Gibbs-Duhem equation (GDE). An exact thermody- 
namic relation that permits computation of the 
changes of chemical potential for one component of 
a uniform mixture over a range of compositions, 
provided the changes of potential for each of the 
other components have been measured over the 
same range. For binaiy systems, a useful form of 
the equation in terms of mole fraction is 


dfi, 

ax, / p.r 


X, 


ax, / P.r 


Gibrel.” Trademark for compound for promoting 
plant growth; the potassium salt of gibberellic acid. 

“Gib-Sol.”’^'’ Trademark for gibberellic acid. 

“Gib-TAbs.”*^” Trademark for gibberellic acid. 

giga-. Prefix meaning 10’ units (symbol = G). 1 Gg = 
1 gigagram = 10 grams. 

gilsonite An asphaltic material, or solidified hydro- 
carbon, found only in Utah and Colorado. One of the 
purest (9.9%) natural bitumens (q.v.). Said to be the 
first solid hydrocarbon to be converted to gasoline. 

Hazard; Moderately toxic; irritant; skin sensitizer. 

Uses. Acid, alkali and waterproof coatings; black 
varnishes, jacquers, baking enamels and japans; 
wire-msulation compounds; linoleum and floor tile; 
paving; insulation; diluent in low-grade rubber com- 
pounds; a possible source of gasoline, fuel oil, and 
metallurgical coke. 

See also asphalt; bitumen. 

gin. An alcoholic beverage made by distilling alcohol 
through a mixture of herbs and berries (juniper 
coriander, etc.) and adjusting to 85 to 100 proof. 
Flash point 90° F. 

Hazard; Flammable; moderate fire risk. .Slight irritant' 
intoxicant. 


Girard’s reagent. 

P. Carbqxymethylpyridinium chloride hydrazidc 
acethydrazidepyridinium chloride 
C.HjNClCHiCONHNH,. 

T. Carbo.xymethyltrimethyl ammonium chloride 


hydrazide; trimethylacethydrazide ammonium chlo- 
ride. (CHj)jNC1CH2CONHNH2. 

Properties; White to faintly pinkish crystals with lit- 
tle or no odor; m.p. 190-200°C; soluble in water; in- 
soluble in oils. “T’ is hygroscopic. 

Uses: Separation of aldehydes and ketones from nat- 
ural oily or fatty materials; extraction of hormones. 

Ciirbotol absorption (amine absorption). A process for 
the removal of hydrogen sulfide or carbon dioxide 
from a gaseous mixture. An organic amine (ethanol- 
amine or diethanolamine, which are basic) is al- 
lowed to flow down a tortuous path through a tower 
where it is contacted by and absorbs (acidic) hydro- 
gen sulfide or carbon dioxide from the gas to be puri- 
fied as it moves up the tower. The amine, contam- 
inated with these products, is then sent from the 
bottom of the tower to a steam stripper, where it 
flows countercurrent to steam, which strips the hy- 
drogen sulfide or carbon dioxide from it. The amine 
is then returned to the top of the tower. The 
process is widely used in the petroleum industry for 
purifying refinery and natural gases and for recov- 
ery of hydrogen sulfide for sulfur manufacture. Re- 
moval of carbon dioxide from gases is usually done 
with monoethanolamine. 

“Giv-Tan F.”’^ Trademark for 2-ethoxyethyl para- 
methoxycinnamate. 

glacial. A term applied to a number of acids, e.g., 
acetic and phosphoric, which have a freezing point 
slightly below room temperature when in a highly 
pure state. For example, glacial acetic acid is 99.8% 
pure and crystallizes at 62° F. 

glance. A mineralogical term meaning brilliant or 
lustrous, used to describe hard, brittle materials that 
exhibit a bright, reflecting surface when fractured. 
Examples of such materials are hard asphalts (glance 
pitch) and ores of certain metals such as lead glance 
(galena). 

glass. A ceramic material consisting of a uniformly 
dispersed mixture of silica (sand) (75%), soda ash 
(20%), and lime (5%), often combined with such me- 
tallic oxides as those of calcium, lead, lithium, 
cerium, etc., depending on the specific properties 
desired. The blend (or “melt”) is heated to fusion 
temperature (about 2000° F) and then gradually 
cooled (annealed) to a rigid, friable state, often 
referred to as vitreous. Technically, glass is an amor- 
phous, undercooled liquid of extremely high viscos- 
ity which has all the appearances of a solid. It has 
almost 100% elastic recovery. See also glass, optical. 

Properties; (soda-lime glass) Lowest electrical con- 
ductivity of any common material (less than 10 
mho/cm). Low thermal conductivity. High tensile 
and structural strength. Relatively impermeable to 
gases. Inert to all chemicals except hydrofluoric, 
fluosilicic, and phosphoric acids and hot, strong 
alkaline solutions. Continuous upper use tempera- 
ture about 250° F, but may be higher, dependi^ on 
composition. Noncombustible and nontoxic. Good 
thermal insulator in fibrous form. Molten glass is 
extrudable into extremely fine filaments. Glass is al- 
most opaque to ultraviolet radiation; in the absence 
of added colorant it transmits 95 to 98% of light to 
which it is exposed. . . 

Occurrence: Natural glass is rare, but exists in tne 
form of obsidian (q.v.) in areas of volcanic activity 
and meteor strikes. Excellent sand for glass-making 
occurs in Virginia (James River), Pennsylvania, 
Massachusetts, New Jersey, West Virginia, Illmoi 
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and Maryland; also in southern Germany and 
Czechoslovakia. 

Forms available: Plate; sheet; fiber; filament; fabric; 
rods; tubing; pipe; powder; beads; flakes; hollow 
spheres. See also sodium silicate. 

Uses: Windows, structural building blocks, chemical 
reaction equipment, pumps and piping, vacuum 
tubes, light bulbs, glass fibers (q.v.), yarns and fab- 
rics, containers, optical equipment. Minute glass 
spheres with partial vacuum interior and treated ex- 
terior are available for compounding with resins for 
use in deep-sea floats, potting compounds and other 
composites. See also following entries. 

glass, borosilicafe. See glass, heat-resistant. 

glass-ceramic. A devitrified or crystallized form of 
glass whose properties can be made to vary over a 
wide range. 

Properties: Sp. gr. 2.5; rupture modulus up to 50,000 
psi; thermal shock resistance 900° C; upper continu- 
ous use temperature 700° C. Glass-ceramics lie be- 
tween borosilicate glasses and fused silica in high- 
temperature capability. 

Derivation: A standard glass formula, to which a nu- 
cleating agent such as titania has been added, is 
melted, rolled into sheet, and cooled. It is then heated 
to a temperature at which nucleation occurs, causing 
formation of crystals. See also nucleation. 

Uses: Range and stove tops; laboratory bench tops; 
architectural panels; restaurant heating and warming 
equipment; telescope mirrors. 

See also “Pyroceram”; “Cer-vit.” 

glass electrode. See electrode, glass. 

glass enamel. A finely ground flux, basically lead 
borosilicate, intimately blended with colored ce- 
ramic pigments. Different grades give characteristics 
of acid resistance, alkali resistance, sulfide resistance, 
or low lead release to meet requirements for various 
uses. Firing range 1000-1400°F (540-760°C). 

Uses: For fired-on labels and decorations on glass- 
ware, tumblers, milk bottles, beverage bottles, glass 
containers, illuminating ware, architectural glass, 
and signs. 

See also porcelain enamel. 

glass fiber. Generic name for a manufactured fiber in 
which the fiber-forming substance is glass (Federal 
Trade Commission). 

Properties: Tensile strength 15 g per denier; elongation 
3 to 4%; sp. gr. 2.54; moisture regain, none; loses 
strength above 600° F, softens about 1500°F. Non- 
combustible. See also under glass. 

Derivation: Molten glass is extruded at high speed 
through extremely small orifices. 

Uses: Thermal, acoustic, and electrical insulation 
(coarse fibers in bats or sheets); decorative and util- 
ity fabrics such as drapes, curtains, table linen, car- 
pet backing, tenting, etc.; tire cord, as belt between 
tread and carcass; filter medium; reinforced plastics 
(q.v.); light transmission for communication signals; 
reinforcement of cement products for construction 
use. 

glass, heat-resistant. (1) A soda-lime glass containing 
about 5% boric oxide, which lowers the viscosity of 
the silica without increasing its thermal expansion. 
Such glasses (known as borosilicates) have a very 
low expansion coefficient and high softening point 
(about 1100°F). Tensile strength is about 10,000 psi. 


Continuous use temperature 900° F. Transmits ultra- 
violet light in higher wavelengths, and is used in 
“sunlight” lamps and similar equipment for this 
reason. See also “Pyrex.” 

(2) A pure silica glass trademarked “Vycor” (q.v.) 
which softens at about 2700° F. See also silica, fused. 

glassine. A thin, transparent, and very flexible paper 
obtained by excessive beating of the pulp; it may 
contain an adrhixture of urea-formaldehyde to im- 
prove strength. Use is for packaging, dust covers for 
books, general household purposes. 

glass, optical. Glasses intended for vision-correcting 
and such applications as lenses for cameras, micro- 
scopes, and other instruments; must be of extremely 
high quality and uniformity to meet requirements 
for refractive index and light dispersion. Optical 
glass may be either crown (lime) or flint (lead). 
Lead oxide is a major ingredient of flint glass, im- 
parting high refractive index and dispersion, as well 
as surface brilliance. Flint glasses are also used in 
vacuum tubes and electrical equipment. Many spe- 
'daJ. 'B/giti'ivitG, Vit 'Kfi.'i Wi WJ?. 'K'wh'Pi tv/i ftwA 
glasses for specific refractivity and dispersion 
properties. 

glass, photochromic. A glass that changes color on ex- 
posure to light and returns to its original color when 
the light has been removed. One type is a silicate 
glass eontaining dispersed crystals of colloidal silver 
halide which is precipitated within the melt during 
cooling. Alkali borosilicates are the most suitable 
types of glasses for this purpose. Photochromic 
glasses are used in variable-tint prescription lenses, 
which darken in sunlight and return to original 
clearness indoors (85% light transmission when 
clear; 45% in sunlight). 

glass, photosensitive. A glass containing a small 
amount of a photosensitive substance, such as a 
gold, silver, or copper compound. When ultraviolet 
light is passed through a photographic negative onto 
the surface of this glass, a latent image is formed 
within the glass, which is converted to a visible 
image made up of tiny metal particles when the 
glass is heated. In a special type of photosensitive 
glass (photosensitive opal), the metal particles of the 
photographic image within the glass serve as nuclei 
for the growth of nonmetallic crystals; crystal 
growth is confined to the area of the image. TTiese 
crystalline areas are dissolved much more rapidly 
than the adjacent glass by hydrofluoric acid. Thus 
the glass can be formed into intricate shapes with- 
out the use of mechanical tools. 

glass, plate. Plate glass has the same composition as 
window glass (soda-lime-silica), differing from it 
only in method of manufacture. These differences are 
primarily (1) the longer time of annealing (q.v.), 
(three or four days) which eliminates the distortion 
and strain effects of rapid cooling, and (2) intensive 
grinding and polishing, which removes local imper- 
fections and produces a bright, highly reflecting 
finish. 

glass, ruby. A deep-red glass made by incorporating 
colloidal gold in the silicate mixture. It is used 
chiefly in the decorative arts. 

glass, safety. See safety glass. 

glass transition temperature (Tg). The temperature at 
which an amorphous material (such as glass or a 
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high polymer) changes from a brittle, vitreous state 
to a plastic state. Many high polymers, such as 
acrylics and their derivatives, have this transition 
point, which is related to the number of carbon 
atoms in the ester group. The Tg of glass depends on 
its composition and extent of annealing. 

glass, water. See sodium silicate. 

“Glasteel.””^ Trademark for an engineering laminate 
formed by spraying a slurry of powdered glass onto 
a base of mild steel, followed by high-temperature 
firing. A chemical reaction takes place during the 
firing between the glass and steel, forming a chemi- 
cal bond which locks the pieces firmly together. 

Uses; Corrosion-resistant process equipment; piping; 
heat exchangers; pumps and valves. 

Glauber’s salt. See sodium sulfate decahydrate. 

glaucarubin C25H36O10. C^stals; decomposing at 250- 
255° C; slightly soluble in water. Obtained from the 
meal from Simaruba glauca seeds. Listed in N.D. 
Used in medicine. 

glauconite KjfMg, Fe)jAl6(Si40io)3(OH)i2. A natural 
silicate of potassium, aluminum, iron, and magne- 
sium, found in greensands, and other sedimentary 
rocks. Color green, luster earthy; sp. gr. 2. 3. 
Occurrence: New Jersey, Virginia. 

Uses; Water softener; foundry molds; fertilizer. 

glaze. A mixture similar to porcelain enamel, applied 
to a ceramic substrate. It may refer to (1) a vitreous 
coating on pottery or enamelware; (2) the mixed dry 
powders of the batch to be used for the coating; or 
(3) a water suspension of these materials (wet 
glaze). Glazes must be low in sodium, and are usu- 
ally mixtures of silicates and flint, lead compounds, 
boric acid, calcium carbonate, etc. See also frit; 
porcelain enamel. 

glaze stain. Finely ground calcined oxide of cobalt, 
copper, iron and manganese used for coloring ce- 
ramic glazes. 

GLC. Abbreviation for gas-liquid chromatography. 
See gas chromatography. 

gltadin (prolamin). A group of simple vegetable pro- 
teins or globulins found in gluten, the protein of 
wheat, rye and other grains. Wheat gliadin has the 
composition: 52.7% C, 17.7% N, 21.7% O, 6.9% H, 
1.0% S. It IS composed of 18 amino acids, 40% being 
glutamic acid. Insoluble in water, soluble in 70-90% 
alcohol, soluble in dilute acid and in alkali. 

Uses; Chemical synthesis of spinal anesthetics; phar- 
maceutical preparations. 

Glidco Cordage Tars,"’^ Trademark for a series of 
tars derived from the distillation and decomposition 
of oleoresinous southern pine. 

Use; Coating and impregnation of paper, twine, fibers, 
oakum, rope and nets. 

Glidco Dipentcne-300.'’'' Trademark for commer- 
cial cut of terpene hydrocarbons with range similar 
to that of dZ-limonene. 

Uses; Paints; rubber reclaiming agent; resin manu- 
facturing. 

Glidco Terpene-S.^’^ Trademark for a terpene cut 
similar to pine oil containing terpineol, plus other 
monomelic terpene alcohols and terpene hydrocar- 
bons. Typical purity of 66% as terpene alcohols. 

Glidco TerpineoI-350.'’^ Trademark for a water- 
white VISCOUS liquid with a characteristic woody 
lilac odor. Contains a minimum alcohol content as 


terpineol of 97% consisting principally of the alpha 
isomer. Used in the preparation of essential oils; in- 
dustrial and soap perfumes. 

“Globar.”^'" Trademark for silicon carbide heating 
elements and resistors and accessories. 

Properties; Elements have a working temperature up 
to 2750°F whch can be extended to 3000°F for 
short periods; low coefficient of expansion; structure 
not affected by rapid heating and quick cooling; re- 
sistance remains practically constant above 900°F. 

Uses: Electric resistors and heating elements; termi- 
nals and other accessories for electric heating ele- 
ments; electric heating appliances; electric furnaces. 

globulin. (1) Any of a group of proteins synthesized by 
the body when invaded by infective organisms. They 
are coagulated by heat, insoluble in water, soluble in 
dilute solutions of salts, strong acids and strong 
alkalies. Enzymes and acids cause hydrolysis to 
amino acids as the only products. Examples are im- 
mune serum or gamma globulins in blood, myosin 
in muscle. The blood globulins are used in immuniz- 
ing against specific diseases and in medical research. 
The Gamma globulin molecule is reported to consist 
of 19,996 atoms associated in 1320 amino acid units. 

(2) A protein occurring naturally in wheat and other 
cereal grains. 

“Gloria.”'” Trademark for white mineral oil, U.S.P. 
Sp. gr. 0.875-0.885 (60°F). 

Uses: Pharmaceutical and cosmetic formulations; 
plastics; tobacco; paper; animal husbandry. 

“Gloval."^’ Trademark for a sperm and mineral oil 
blend; used in tanning industry. 

Glu Abbreviation for glutamic acid. 

glucagon (hyperglycemic-glycogenolytic factor; HG- 
factor; HGF). Produced by the alpha cells of the 
islands of Langerhans and also by the gastric mu- 
cosa. It is opposite in effect to insulin. It appears to 
be a straight-chain polypeptide with a molecular 
weight of about 3500. Small amounts have been de- 
tected in commercial insulin preparations. 

Grade; U.S.P. 

Uses; Medicine; biochemical research. 

"Glucarine Trademark for glycol carbohydrate 

complex. 

Properties: Water-white, syrupy, dear fluid. Soluble 
in water, alcohols, glycols and glycerol. 

Uses: Replaces glycerin where a cheaper, colorless 
product is desired, especially for cosmetic and tech- 
nical purposes. 

glucase. See maltase. 

gluconic acid (glyconic acid; glycogenic acid) 
CH20H(CH0H)4C00H. 

Properties; Light brown syrupy liquid with mild 
taste. Soluble in water and alcohol. Nontoxic. 

Derivation; Bacterial, chemical, or electrochemical 
oxidation of dextrose. It is the chief acid in honey. 

Grades; Technical, 50% solution. 

Containers; Barrels, kegs, carboys, tank cars. 

Uses: Pharmaceutical and food products; cleaning 
and pickling metals; sequestrant; cleansers for bottle 
washing; paint strippers; alkaline derusters. 

glucono-delta-lacfone CHjOHCHfCHOHljCfOlO. 

Properties; White crystals. M.p. I55°C; b.p. 
poses); readily soluble in water, slightly soluble in 
alcohol. Nontoxic. 

Derivation: From gluconic acid. 
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Grade; F.C.C. 

Uses: Acid; leavening agent; sequestrant. 

D(+)-glucosainine CH20H(CH0H)3CHNH2CH0. 
Properties: Colorless needles; m.p. 110°C (dec); very 
soluble in water; slightly soluble in methanol and 
ethanol; insoluble in ether and chloroform. 

Use: Biochemical research. 

glucose (dextrose; grape sugar; com sugar) C^HnOa • 
H 2 O. 

Properties: Colorless crystals or white granular pow- 
der; odorless; sweet taste. Sp. gr. 1.544; m.p. 146°C; 
soluble in water; slightly soluble in alcohol. It has the 
D (right-handed) configuration and is dextrorota- 
tory. Combustible. Nontoxic. 

Occurrence: Formed in plants by photosynthesis; also 
in the blood. 

Derivation: Hydrolysis of com starch with acids or 
enzymes; a component of invert sugar and glucose 
syrup. In a recently (1974) discovered process, glu- 
cose has been obtained from cellulose by enzyme 
hydrolysis. 

Grades: Technical; U.S.P.; anhydrous; hydrated. 

Uses: Confectionery; infant foods; medicine; brewing 
and wine-making; intermediate; caramel coloring; 
baking and canning. 

See also glucose symp; invert sugar. 

glucose oxidase. An enzyme commercially available 
in different grades for the removal of excess glucose 
or oxygen. 

Uses: Food preservative; analytical reagent for glucose. 

glucose 1-phosphate (glucose 1-phosphoric acid; Cori 
ester) CeHnOs • H 2 PO 4 . An intermediate in carbo- 
hydrate metabolism. 

glucose 6-phosphate (glucose 6-phosphoric acid; Robi- 
son ester) QHnOs ■ H 2 PO 4 . An intermediate in 
carbohydrate metabolism, usually as the barium or 
dipotassium salt, which are water-soluble. 

glucose 1-phosphoric acid. See glucose 1-phosphate. 

glucose symp (corn syrup). A mixture of o-glucose, 
maltose and maltodextrins made by hydrolysis of 
cornstarch by the action of acids or enzymes. The 
degree of conversion of the starch varies, with conse- 
quent effect on the dextrose equivalent (D.E.) or 
reducing power of the syrup. Its primary uses are in 
the food industry as a sweetener (high D.E.) or as 
thickeners or bodying agents in soft drinks (low 
D.E.). See also glucose. 

alpha-glucosidase. See maltase. 

beta-glucosidase. See emulsin. 

glucosides. See glycosides. 

glucosulfone sodium C24H34N20i8S3Na2. para, para- 
Diaminodiphenylsulfone-N,N'-di(dextrose sodium 
sulfonate). Available only in a mixture containing 
1 1.5% of dextrose. 

Properties: White to faintly yellow, odorless, sweet, 
amorphous solid. Freely soluble in water. 

Use: Medicine. 

D(+)-glucuronic acid COOH(CHOH)4CHO. A widely 
distributed substance in both plants and animals; 
usually occurs as part of a larger molecule as in var- 
ious gums, or combined with phenols or alcohols. 
Properties: Exhibits mutarotation. The beta form has 
m.p. 165°C. Soluble in wafer and alcohol. Nontoxic. 


Derivation: From gum acacia. 

Uses: Biochemical research; medicine. 

^lucuronolactone C6H806. The gamma lactone of glu- 
curonic acid. Found in plant gums and animal con- 
nective tissues. 

Properties: Colorless, odorless, white powder. Sp. gr. 

l. 76 (30/4°C); m.p. 172-178°C; soluble in water. 
Nontoxic. 

Derivation: From glucuronic acid. 

Uses: Growth factor; medicine; pharmaceutical inter- 
mediate. 

^lue. A colloidal suspension of various proteinaceous 
materials in water. Most familiar are those derived 
by boiling animal hides, tendons, or bones which 
are high in collagen. Chief sources are slaughter- 
house wastes and fish scraps. Other animal-derived 
glues are made from casein (milk) and blood. The 
most important vegetable glue is made from soy- 
bean protein. Combustible in solid form. Nontoxic, 
but inedible. See also adhesive, fish glue, collagen, 
gelatin. 

Containers: Bags (40-500 jelly grams); carlots. 

‘‘Gluflex.” Trademark for a clear, noncrystallizing 
product consisting of sucrose, levulose, dextrose, so- 
dium bisulfite and water, and having a solids content 
of 181.5%. 

Uses: Animal glues; gummed tapes. 

‘‘Glueglis.” Trademark for a composition containing 
chiefly glue and glycerol, used in printing press rollers. 
Has soft, rubbery consistency but is easily decom- 
posed by heat. 

gluside. See saccharin. 

glutamic acid (alpha-aminoglutaric acid; 2-amino pen- 
tanedioc acid) COOH(CH 2 ) 2 CH(NH 2 )COOH. A 
nonessential amino acid. TTie naturally occurring 
form is L(-t-)-glutamic acid. Nontoxic. 

Properties: 

DL-glutamic acid; (synthetic racemic mixture) crys- 
tals; m.p. 225-227°C (dec); slightly soluble in ether, 
alcohol, and petroleum ether; sp. gr. 1.4601 (20/4° C). 
D(— )-glutamic acid: leaflets from water; m.p. 247- 
249°C (dec); sp. gr. 1.538 (20/4°C). 

L(+)-glutamic acid: crystals; sublimes at 200°C; de- 
composes at 247-249°C; nearly soluble in ether, 
acetone, cold glacial acetic acid; insoluble in ethyl 
alcohol and methanol; sp. gr. 1.538 (20/4°C). Spe- 
cific rotation (25°C) +37 to +38.9°. Available com- 
mercially. 

Derivation: Hydrolysis of vegetable protein (e.g., 
beet sugar waste, wheat gluten); organic synthesis 
based on acrylonitrile. It comprises 40% of the gliadin 
in wheat gluten. 

Grade: F.C.C. (L-form). 

Containers: Fiber drums. 

Uses: Medicine; biochemical research; salt substitute; 
flavor enhancer; synthetic leather. 

See also sodium glutamate. 

glutamic acid hydrochloride 

C00H(CH2)2CH(NH2)C00H • HCl. 

Properties: \\^ite crystalline powder; sp. gr. 1.525; 

m. p. 202-213°C (dec); specific rotation (25°C)+23.5° 
to +25.5°. Very' soluble in water, liberating hydro- 
chloric acid; almost insoluble in alcohol and ether. 

Derivation: Hydrolysis of gluten; organic synthesis. 

Grades: N.F.; F.C.C. 

Use: Medicine; salt substitute; flavor enhancer. 
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ProDeities Wh!;; ^ DL- forms are available, 
wheat gluten contributes fn Presence in 

feedaSivr’ biochemical research; 

^^mma-glutamyleysteinylglyeine. See glutathione. 

drochloride’^q.v.). for glutamic acid hy- 

glutaraldehyde OHQCHjhCHO 

pTsrfp.^'#t'^vafo/-'^= ‘’•P- '88°C(decom- 
^cohoTK SPS 

^'cooV(CHa&^OH"'‘""" Pentanedioic acid) 

indw'^in ■ 106/DUM^^bf’ 3of\n7o°r’ 

Use: Organic'^Sn"’thS°P^"‘^"°"«- 


doughs thL^ch7rarterisfic"cHktaJff 
behavior is due to disnlflH#. * ^*^,*?^ Properties. This 
bonding between the hydrogen 

amino acids. P oteins or their constituent 

Drums and cans. 

foodsfPeS foo?^dhL°°"^ and 

amino acids ’ Production of certain 

^'“iTant?aTpScLmS^ 

acids. rcentages. It is composed of 18 amino 

eMniMe. N.F. 

Gly Abbreviation for glycine. 

Glyc^ide.^ 7ra£jgjjjgi.j^ glycarbylamide (q.v.). 

360°C; msoluble^in P°'''‘^or, melting above 

rfve M r ^ “ocidiostat for chickens. 

tone. It is Drorineert ."’’^b dihydroxyace- 

the body. As the simnLf^^u°^“^^*[°" °P 

of D and L-elvcerai!tM aldose, the conformation 

referent smS for K designated the 

derivatives. L- carbohydrates and 

T 

D 


W “Viivoia. 

CH'(CHSjfo ^P""*“®dioic acid anhydride) 
Properties; Solid.' M n -tr; sor> u 

dyes and phanu^iudJaL synthesis; 

®pNQ™CN.™®''’y'^ Pentanedinitrile) 

b.p^'^?^j^g°oc'''“® ‘o straw-colored viscous liquid 

Se^C "'^ho? ins^oSl *P„ fthe"'''^’ - 

Haili Combustible. ^od carbon di- 

s-SeSsas. 

Va NlrS?" ■ Nonioxic ■ mol- 


CHO 

HO-ci-H 
I 

CH,OH 


CHO 

I, 

H— C— OH 
I 

CH,OH 


V... I J V,/ 1 1 

asymmefoic.°'"^^* central carbon atom (C*) is 

‘crystals 

in benzene neTrnl " '"•P- J45°C; insoluble 

g^^des: 40% aqueous soSon’’“'' 
Preparat'ion^of'^nii^^*?^’^'^^’ '"‘ermediate; nutrition; 

«ier?SermnSinr^‘"'"’ -“d: 

See also asymmetry; optical isomer. 

which on"e"or^^rp*^^f®*K'*u°^ ^”d fatty acids in 
glycerol have heen^^ hydroxy] groups of the 

ter ma? ^e identica[ o^r dtff 

may contain difierent, so that the glyceride 

erides can he P different acid groups: Glyc- 

mon are Lsedl f^if^"‘'’-"i'"^^ 

in oils and fats which occur naturally 

ns ana tats. See also mono-, di-, and triglyceride. 

Tin. Spf» rylirr«a^.^i 


g'“'en. Amixtu e ; 

glutenin, globulin and "alh P''‘?'eins in which gliadin 


glycerin. See glycerol, 
gly wrin carbona te (hydroxymethylethylene carbonate 

CH20(C0)0CHCH20H 

Grad«"TecLicar“^’’°”’’- C°ntbustible; nontoxic. 
Uses; Solvent; intermediate. 

alcohol; 1, 2, 3-propanetriol) 

( . )3. A tnhydric (polyhydric) alcohol. 
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Properties: Clear, colorless, odorless, syrupy liquid; 
sweet taste; hygroscopic; sp. gr. (anhydrous 1.2653; 
(U. S. P.) greater than 1.249 (25/25°C); (dynamite) 
1.2620; m.p. 18°C; b.p. 290°C: soluble in water and 
alcohol (aqueous solutions are neutral); insoluble in 
ether; benzene and chloroform and in fixed and vol- 
atile oils. Flash point 320° F. Combustible; low tox- 
icity. Autoignition temp. 739° F. 

Derivation: (1) By-product of soap manufacture; (2) 
from propylene and chlorine to form allyl chloride, 
which is converted to the dichlorohydrin with hypo- 
chlorous acid; this is then saponified to glycerol 
with caustic solution; (3) isomerization of propylene 
oxide to allyl alcohol, which is reacted with perace- 
tic acid; the resulting glycidol is hydrolyzed to glyc- 
erol; (4) hydrogenation of carbohydrates with nickel 
catalyst; (5) from acrolein and hydrogen peroxide. 
Method of purification: Redistillation; ion-exchange 
techniques. 

Grades: U.S.P., C. P. (pharmaceutical and commer- 
cial, where highest grade is required); saponifica- 
tion, soap lye, crude yellow distilled (for commercial 
purposes vyhere color and extreme purity are not 
factors); high gravity or dynamite (dehydrated to 
99.8-99.9% purity); natural; synthetic; F.C.C. 
Containers: Drums, tank cars. 

Uses: Alkyd resins; explosives; ester gums; pharma- 
ceuticals, perfumery; plasticizer for regenerated cellu- 
lose, cosmetics; foodstuffs, conditioning tobacco; 
liqueurs; solvent; printer’s ink rolls; polyurethane 
polyols, emulsifying agent; rubber stamp and copy- 
cements and mixes; paper coat- 
mgs and finishes; special soaps; lubricant and soft- 

Sectanf^^"°^*^‘’ hydraulic fiuid; 

liquid obtained by 

CnmnLiH^ and boric acid\ 

alcohol other' aVmV, “ble in cold water, absolute 

wS? fabric ^s adhesive. 

Dinuer, tabnc softener, fire retardant on fabrics 

glycerol dichlorohydrin. See alpha-dichlorohydrin 

KS'^icohi'l'kn'd MhS' rotabJ'"’' I 

vents. ’ ^ulul’l® hot organic sol- 

glycerol monolaurate (glvcervl ir,r,„„i 

C,.H„COOCH,CHoffloT 

Properties: Cream-colored n^te- r ■ . 
ible in water; soluble in mefV, Dispers- 
toluene, naphtha, minera^n^^ alcohols, 

acetate M.p 23-27°r- ^ ’ ‘cottonseed oil, ethyl 

than 2.5%; iodine value l^' 

aqueous dispersion) Coi^nc.^m (25°C) (5% 

Derivationj.See monoglyS ’ 

Grades: Edible; techniLl ^ 

Uses. Emulsifying anH 

products, oils, waxes , agent for food 

agent; dry-cleaning soap b^e antifoaming 

glycerol monooleate i 
CnH33COOCH/cHffe' ??‘’n‘’oleate) 

Properties: Yellow nU 

depending on ®.P- S’"- ‘"•P- 

insoluble m water- someiwr?'^*^^’ ‘‘’‘I'ae value 65-80; 
most organic solvents Pr. soluble in alcohol and 
Derivation: See monoalv. nontoxic. 

Grades: Edible; 


Uses: Foods, pharmaceuticals and ccs— erfesr rzsc- 
preventive oils, textile finishing: virrjl lignl stariiir- 
ers; odorless base paints; flavoring. 

glycerol monoricinoleate (glvceivl nioncriciiiciEr:^; 
CtHnCHOHCioHisCOOCH^CHOHCHiOH. 
Properties: Yellow liquid; sp. gr. I.Ol: n:.r. <— c-C; 
iodine value 65-70; dispersible in waren scliicle in 
most organic solvents. Combustible. 

Derit'ation: See monoglyceride. 

Uses: Non-drying emulsifying agent; soh^ert; riasr- 
cizer; in polishes, in cosmetics, in te.xt£e. rarer arc 
leather processing; low-temperature irrrearr Sn- 
bilizcs latex paints against breakcowr ere :c- re- 
peated freeze-thaws. 

glycerol monoslearafe (GMS: gh'cer.r rrrrcsrearare; 
monostearin) (CpHj.OCOOCHrCHOHCHiOR. 
Properties: Pure white or crprr-rc-r.^-.^wcix-i:.ve 
solid with faint odor, and tary. a^eeab.e ^te. 
Affected by light. M.p. 5 S-r?'C tesrr..^- tcre): 
gr. 0.97; F.F.A. less than 5_^; ;:^rr;i.'ti.re dis- 
persible in hot water. Solur.e i^ctl m mco-oL oils 
and hydrocarbons. Combusrr.e; rrrtoxir. 

Derivation: See monoglycertce. 

Grades: Edible; cosmetic; N. F. ^ 

Uses: Thickening and emu5:!>'-r.g mr mar a- 

rine, shortenings and other tree ^ 

emulsifying agent for cosnieL; 

tective coating lor “38^ ^ 
opacifier; detackifier: nesm 

glycerol phihalate. See glycery. . 
glycerol Iributyrafc. See gb'eery^ tributjTate. 
glycerol tripropionate. See glyceryl tripropionate, 
glycerol Iristcaratc. See steann. 

glyccrophosphorm aad 

Properties: Colorless, Combustible. 

and alcohol. Sp. gt >a.. -i- phosphoric 

Derivation: lnter.Ktion n i-. 

acid. . . -nre of civeerophosphates. 

Uses- Medicine; nnmit.>.-ure i ■ t- . k r 

. • . \n ester cum used as additive in 
glyceryl abiclatc. A 

citrus-flavored be\^r...-.- inA” 

glyceryl para-aminobenroate. Escalo . 

glyceryl a'ph-h-uhvinn. See chlorohydrin. 
glyceryl diacc.at. Sredme^-^^_ ,.3-distearate. 

dirohdXr. see dicresyl glyceryl ether. 

" See acetin. 

plvcervl nionoacttali. 

c-e glycerol monolaurate. 

Plvcervl monolaurate. bee go 

giycci.i olvcerol monooleate. 

plvcervl monooleate. 5 c a 

glymjl monoricinoleate. See glycerol monoricino- 

„pnstearafc. See glycerol monostearate, 
glyccry ni .glycerol phthalate). 

glyceryl pb>‘'‘''y',(.r.white, solid resin. Insoluble in 
Properti^: niethyl and ethyl alcohols, 

water, ^nuu Partly soluble in toluene, 

acetone. , 29; saponification value 605-615; 

naphtb”- softening point about 67° C. 

acid value -’V-' - 

^‘^”.'**^vlrnishcs* iacquers, etc. See also alkyd resin. 


Superior numbers r»r rk Products. For page number see Contents, 

refer to Manufacturers of Trade Mari' « 
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glyceryl ricinoleate. See glyceryl triricinoleate. 
glyceryl triacetate. See triacetin. 

iodinf value VS idlfiS’a 4°r^r‘'°K 

toxicity. at 4 C. Combustible; low 

SratfrehSr®'"^‘'°" of acetylated castor oil. 

cd(g0CQ^H%C0CHS3^^ ^“‘yJated) 

so°ubte^L most’o^rganm”lfQ''’-rf''^-*'^“'‘^= °dor; 
Sp. gr. 0.967 {25/25°CV ‘"^o.’oble in water. 

lodme value 76; solidifies af -i5°r'T 
low toxicity. Combustible; 

Grade; Technical 

coSSiJsffrsfs'?”"- 

Uses: Plasticizfr for nitm'^M 
polyvinyl chloride; lubriL^^ ‘S,etSairn%^^^^ 

pbutyrate) ‘’“tynn; glycerol tri- 

reffac'tive in£"(20°C)‘^ (20»C); 

■n _water 0.010%^ solulli'fo ^ >5 C; solubilit^ 


in water oioFo^Tolu^ in '^P-. soIubilU^ 
bustible; low toxicity «her. Com- 

Gontainers: Drums. 

Grades: Technical; F.C C 
Uses: Plasticizer; flavoring. 

^ ate^) Q^!s(OOCCnH**om ^ Mrogen- 

in which hydrogSa” sSSaieH^f^^^- ‘""cinolfate 
Properties: Hard, brit le wax hI'’® g'-onps 

ers, cosmetfraf’che^f '^^^os; plasticiz- 

glyceryl trioleate. See olein. 

Pr?irtil?|f|oci®!r^°' ‘"P'-°Pionate; tripro- 

Cl P^iCOOCC^Hj'oh ricinoleate) 

glyceryl trktearate. See stearin, 
glycidol (2,3-eDoxv i 

epoxide. ^>-l-Propanol) CH.OHCHCH,. An 
"t of monochlorohydrin , 


to; rcction prod™ of .llyl alcohol and pcrami. 

uSltS'cftr' SaS * W" i" 

leveling agon,; ...bllizr?ofviS^'p„“ '' 

S^J^^’S'y'jdo^prppyltrimethoxysilane 

OCI^CHCH20(CH2)3Si(OCH3)3. 

^[2Tc o'mmT‘^V®P- (25°C); b.p. approx 

ble in aleton^’bSnfetlTefRialf ° 

Derivation* r’l *^cacts with water, 

and reaction with sod^ hmr‘'^’°"‘^ 

Usev^ r^?- i^P drums, 

plastics. ^nd mineral-filled 

glycidyl acrylate H.C.CHCOOCH^ CHCH^O . 

Liquid; sp. gr. 1.1074 (20/20°C)’ bn 

flash poinrMl°F?TOQ^'T^"?‘m"’- ^'P' 
bustible. (lOC). Insoluble in water. Com- 

£°"‘®ipoR: 55-gal drums. 

Use??ee^cS:iam.""‘“‘ eyes. 

^ termi'nal^’grOTp^of^®™^- Appears as the 

from reactmnP/af ^PP.^y resin structures resulting 
with alkaline catalv«"^A ?"d bisphenol A 
(q-v.). Combustfoir*’ novolac resins 


m 
12. 
with 


acid. NH2CII2 COOh'^ nonessential amino 

^236°?'with''tfopn odorless crystals; m.p. 232- 

with hydrochlnril^P^*-!!*^"’ LI607; combines 

soluble ^n water- inc^?' ui i*™ hydrochloric; 
DerivS- Sn o? and ether, 

occurs in manv nrnt ?"’"’onia on chloroacetic acid; 
in silk fibroin ge?afin an/"‘^ especially abundant 
Grades: TeehnfoffN "f 

Drums; carlots 

Uses:^ Organic Sh«U^“‘'‘®i-“‘"‘'‘®d. to 0.01%. 

search- bufferino niedicme; biochemical re- 
duces bitter tncip ehicken-feed additive; re- 

jnl.^lJl^r.ShSrr'’™^ "““V “ 

gives a Derfuimp^rp'^'**kiP” niethylacetophenone 

plant gfvefoe °dor of the dimbing 

and cJtYvafod Ehefe "?dve to China" 

bouquets marfe name is also given to 

(3) KhvZv, and jasmin ottos, 

developer^ ^P ®”yl8lyo‘ne (q.v.). A photographic 

orr. ^‘^'^“•ylS’yoine) QsHdjNOs. The so- 
combination o-. where it is formed by the 

in the rliopcf- P® yo'ne with cholic acid (q.v.). It aids 
Pronert.'is® ^‘’^^'■Pdon 

H2O "'aler with 1.5 moles 

fomdernm^^ anhydrous at 100°C. Anhydrous 
in Water Thp I54-155°C. Practically insoluble 

cohol. Nontoxfo.'^'”"’ soluble in water and al- 

Precipitation from bile. 

1^0.1%) '■^==^^'-ch; food emulsifying agent (up 

glycocoll. See glycine (1). 

^'co”f hyXo?hfo!-foe^^^ hydrochloride. See pheno- 
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glycogen (animal starch; liver starch) (C 5 H 10 O 5 ):,. A 
glycose polysaccharide; the storage carbohydrate of 
the animal organism, found especially in the liver 
and rested muscle. 

Properties: White powder; forms a dextrorotatory- 
colloidal solution; partially soluble in water; sweet 
taste; nontoxic. 

Derivation: Isolated from liver by treatment with 
30% sodium hydroxide solution. 

Use: Biochemical research. 

glycogenic acid. See gluconic acid. 

glycol. Sec ethylene glycol; it is also a general term 
for dihydric alcohols, which are physically and 
chemically similar to glycerol (q.v.). 

glycol bromohydrin. See ethylene bromohydrin. 
glycol carbonate. See ethylene carbonate, 
glycol chlorohydrin. See ethylene chlorohydrin. 
glycol diacetate. See ethylene glycol diacetate, 
glycol dibutyrate. See ethylene glycol dibutyrate, 
glycol diformafe. See ethylene glycol diformate. 

glycol dimercaptoacetate (ethylene glycol bisthioglyco- 
late) HSCH2COOCH2CH2OOCCH2SH. 

Properties: Liquid; sp. gr. 1.313; b.p. I37-139°C (2 
mm); refractive index 1.519 (25/D); insoluble in wa- 
ter; soluble in alcohol, acetone, and benzene. Com- 
bustible. 

Uses: Crosslinking agent for rubbers; accelerator in 
curing epo,xy resins. 

glycol dimcrcaptopropionatc [ethylene glycol bis(mer- 
captopropionate)] (HSCH 2 CH 2 COOCH 2 ) 2 . 
Properties: Liquid; sp. gr. 1.219 (25°C); b.p. 175- 
195°C; refractive index 1.5150 (25/D); insoluble in 
water and hexane; soluble in alcohol, acetone and 
benzene. Combustible. 

Uses: Crosslinking agent for polj-mers, especially 
epoxy resins; chemical intermediate. 

glycol dimethyl ether. See ethylene glycol dimethyl 
ether. 

glycol dipropionatc. Sec ethylene glycol dipropionate. 

glycolic acid. Sec hydroxyacctic acid. 

glycol monoacctate. See ethylene glycol monoacctatc. 

glycolonitrile (glyconitrile; formaldehyde cvanohvdrin) 
HOCH:CN. 

Properties: Mobile, colorless, odorless oil. Supplied 
commercially as a 70% aqueous solution stabilized 
\yith phosphoric acid. B.p. 183°C (slight decomposi- 
tion); m.p., docs not solidify when cooled to -72'C. 
Sp. gr. 1.1039 (19°C); refractive index (n 25 D) 
1.4090; clectrolvtic dissociation constant K = 0.843 X 
10 (25'’C). 

Deriv.ition: F'omialdchydc and hydrocyanic acid. 
Containers: (70% solutfon) Drums; tank cars. 

Hazard: T oxic by skin absorption. 

Uses: Solvent and organic intermediates. 

gl.'col propionate. Sec ethylene glycol dipropionatc. 
gl.'col stearate. Sec ethylene glycol monoiearatc. 
gbcothiourea. .Sec 2-thiohydantoin. 
ghcoljhiren. See hydantoin. 

gljcobsis. Enzymatic (anaerobic) decompositon of 
"igars. starches and otlier carbohvdratcs. with rclc,asc 


of energy, a t\pe of reaction occurring in yeast fer- 
mentation and’ in certain metabolic processes. Lactic 
acid is one of the products formed. 

“Glycomuls.”'* Trademark for a series of sorbitol 
fatty acid esters, ranging from liquids to relatively 
high-melting wax-like solids and with varying surface- 
active characteristics. Used in foods, cosmetics, 
pharmaceuticals, chemical specialties. 

glyconic acid. See gluconic acid. 

glyconitrile. Sec glycolonitrile. 

glycoside. One of a group of organic compounds, of 
abundant occurrence in plants, which can be resolved 
by hydrolysis into sugars and other organic sub- 
stances, known as aglycones. Specifically glyco- 
sides are acetals which are derived from a combina- 
tion of various hydroxy compounds with various 
sugars. They arc designated individually as gluco- 
sidcs, mannosidcs, galactosidcs, etc. Glycosides were 
formerly called glucosidcs, but the latter term now 
refers to any glycoside having glucose as its sugar 
constituenU 

glycyl alcohol. See glycerol. 

glycyrrhizin. A glycoside of the tritcrpcnc group, the 
active principle of licorice root, from which it is ex- 
tracted. It has an intensely sweet taste and is used as 
a humectant in tobacco and a flavoring in confec- 
tionery and pharmaceutical products. The ammoni- 
ated derivative, which is 50 times as sweet as sucrose, 
is used as a foaming agent in root beer and mouth- 
washes, as a sweetener in chocolate, cocoa, and 
chewing gum, and as a taste-masking agent in phar- 
maceuticals such as aspirin. Its ability to exert strong 
synergistic action with sucrose makes it useful in low- 
calorie foods (from 30 to 100 ppm are effective). Sec 
also sweetener, nonnutritive. 

“Glydag” B.'*'’ Trademark for a dispersion of colloi- 
dal graphite in 1.3-butylenc glycol. Used as a rubber 
lubricant and soluble-oil additive. 

“Glyccinc” .A.''’’ Trademark for a dyeing assistant, 
comprising thiodiethylenc glycol: lOOCr active. 

Uses: Hygroscopic agent in textile printing; solvent 
for basic colors. 

glyme. Abbreivation for glycol dimethyl ether. Sec 
ethylene glycol dimethyl ether. 

glyodin. Generic name for 2-heptadccyl-2-imidazoline 
acetate ( 2 -hcptndccvlplvoxalidinc acetate) 
C,tH,<C.ILN:CH,C60H. 

Properties: Light orange crystals; m.p. 94=C; insoluble 
in water. Toxicity probably low; high concentrations 
arc irritating to skin and eyes. 

U.scs: Fungicide (fruits). 

ghoxal OHCCHO. 

Properties; Yellow crystals or light vvllow liquid; 
mild odor. m.p. 15''C; b.p. 51' C; sp. gr. 1,26 
(20 2(rC); 10.0 lb) gni (20'C). N'apor has .a green 
color and burns with a violet flame; refractive index 
(n 20 D) l..'S26; polymerizes on standing or in pres- 
ence of a trace of water. .-\n aqueous solution con- 
tains monomolecular gl;. oxal, and reacts wc-akiy to 
acid I'ndergoes many addition and condensation 
reactions with amines, amides, aldehyde', and 
hydrsvxy 1-containing m.atena!' Gly oxal VP .rn'iiis dis- 
coloration 

lYenvation- Oxidation of acetaldrhsde 


Superior mmibers refer to Maniif-icturcrx of Trade -Mark Products. For page number see Cnnlcnts. 
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Grades: 40% solution; pure, solid; VP. 

Containers: (solid) Tins or fiber drums; (liquid) 
drums; tank cars. 

Hazard: Moderately toxic by ingestion and inhala- 
tion; irritant. 

Uses: Permanent-press fabrics; dimensional stabiliza- 
tion of rayon and other fibers. Insolubilizing agent 
for compounds containing polyhydroxyl groups (poly- 
vinyl alcohol, starch, and celulosic materials); insolu- 
bilizing of proteins (casein, gelatin and animal glue); 
embalming fluids; leather tanning; paper coatings with 
hydroxyethylcellulose; reducing agent in dyeing tex- 
tiles. 

glyoxaline. See imidazole. 

glyoxyldiureide. See allantoin. 

glyoxylic acid HC(0)C00H. Supplied as a 50% solu- 
tion, sp. gr. 1.42 (20/4° C); miscible with water and 
alcohol; insoluble in ether and hydrocarbons. 

Uses: Intermediate for flavorings, perfumes, pharma- 
ceuticals, dyes, plastics, agricultural chemicals. 

“Glyptal.”"'*^ Trademark for a group of alkyd-type 
polymers and plasticizers. 

“G-M-F.”^^* Trademark for para-quinonedioxime, 
HONC6H4NOH, a rubber accelerator. 

GMP. Abbreviation for guanosine monophosphate. 
See guanosine phosphates; guanylic acid; sodium 
guanylate. 

GMS. Abbreviation for glycerol monostearate. 

“G.N.S. No. 5.”” Trademark for a pine oil. Used in 
ore flotation. 

goa powder. Araroba. See chrysarobin. 

gold Au Metallic element of atomic number 79, 
Group IB of the Periodic Table. Atomic weight 
196.9665; valenceil, 3. No stable isotopes. 

Properties: Yellow, ductile metal; relatively soft. 
Does not corrode in air, but is tarnished by sulfur. 
Chetnically nonreactive and nontoxic; attacked by 
chlorine and cyanide solutions in presence of oxy- 
gen. Soluble in aqua regia; insoluble in acids. Sp. 
gr. 19.3; m.p. 1063°C; b.p. 2808°C. Excellent reflec- 
tor or infrared and heat; electrical resistivity (0°C) 
2.06 microhm-cm. Extremely high light reflectivity. 
Nontoxic. 

Occurrence; South Africa, USSR, Northwest Can- 
ada, U.S. (South Dakota, Nevada, Utah, Alaska, 
California) Australia. Oceans are estimated to con- 
tain 70 million tons in solution, with ten billion ad- 
ditional tons on the ocean floor. There is no present 
method of exploiting these resources. 

Derivation: Ore is treated with cyanide solution; the 
dissolved gold cyanate is recovered by precipitation 
with zinc dust, aluminum, or by hydrolysis. Placer 
methods are also used. 

Forms available; Ingots, sheet, wire, tubing, powder, 
leaf; alloys with copper or other metals, the gold 
content being expressed in carats (the number of 
parts of gold in 24 parts of alloy). Single crystals 
and aqueous colloidal suspensions. Leaf may be made 
in near-colloidal thickness; 1 troy ounce covers 68 
sq ft (0.0001 inch). 

Uses; Infrared reflectors; electrical contact alloys; 
brazing alloys; polarographic electrodes; spinnerets; 
laboratory ware; decorative arts (ceramics); in elec- 
tronics, for bonding transistors and diodes to wires, 
lor metallizing ceramic and mica capacitors, and for 
jtrinted circuits; space vehicle instruments; dental al- 
!o\s, jewelry. Colloidal dispersions are used in color- 


ing glass, as nucleating agent in photosensitive 
glasses, and for specialized medical treatments; gold 
leaf is used in surgery. 

gold 198. Radioactive gold of mass number 198. 
Properties: Half-life, 2.7 days. 

Derivation: Neutron irradiation of the element. 
Forms available; Gold metal, colloidal gold (see radio- 
gold) and gold sodium thiosulfate. The N.F. solu- 
tion is colloidal Au-198. 

Hazard: Moderate, from beta and gamma radiation. 
Uses; Internal radiation therapy; to detect leaks in 
bacterial filters; to locate solidification boundary in 
continuously cast aluminurn; to determine metallic 
silver in photographic materials. 

Shipping regulations: Consult regulations. 

gold, artificial. See stannic sulfide. 

gold bromide (aurous bromide) AuBr. 

Properties; Yellowish-gray mass. Decomposes at 
I65°C (approx). Insoluble in water. 

Grades: Technical. 

See also gold tribromide. 

gold bronze powder. See aluminum bronze powder, 
gold chloride. See gold trichloride, 
gold-cobalt alloys. See cobalt-gold alloys. 

gold cyanide (auric cyanide; cyanoauric acid) 

Au(CN )3 3H2O or HAu(CN)4 ■ 3H2O. 

Properties; Colorless, hygroscopic crystals. M.p. 50“C 
(dec); very soluble in water; soluble in alcohol and 
ether. 

Hazard: Highly toxic. 

Use: Electrolyte in the electroplating industry. 
Shipping regulations: (Rail, Air) Cyanides, dry, Poi- 
son label. 

gold, filled. A thin gold alloy bonded to a base- 
metal; also called clad stock. Used in inexpensive 
jewelry. 

gold hydroxide (auric hydroxide; gold hydrate) 
Au(OH)3. 

Properties: Brown powder. Sensitive to light. Keep in 
amber bottle! Probably a hydrated gold oxide 
(AU2O5), and loses water easily. Soluble in hydro- 
chloric acid, solutions of sodium cyanide and alkali 
hydroxides; insoluble in water. 

Uses; Gilding liquids; medicine; porcelain; gold plat- 
ing. 

gold, liquid bright. See “Liquid Bright Gold.” 

gold oxide (auric oxide; auric trioxide; gold trioxide) 
AU2O3. 

Properties; Brownish-black powder; decomposed py 
heat. Keep in dark bottle. Soluble in hydrochloric 
acid; insoluble in water. 

Uses: Gilding liquids; medicine; porcelain; gold plating, 
gold potassium chloride. See potassium gold chloride, 
gold potassium cyanide. See potassium gold cyanide, 
gold potassium iodide. See potassium gold iodide, 
gold salts. See sodium gold chloride. 

Goldschmidt, Hans. See thermite. 

gold-silicon alloy (silicon-gold alloy). Formed in 
amorphous foils 10 microns thick by cooling ttioitcn 
gold and silicon almost instantaneously by spreading 
on a moving wheel. The atoms are “frozen beior 
crystals can form. Used in electronics, 
gold sodium chloride. See sodium gold chloride. 
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gold sodium cyanide. See sodium gold cyanide. 

gold sodium thiomalatc 
NaOOCCH(SAu)CH 2 COONa • HiO. 

Properties: VVhitc to yellowish-white, odorless pow- 
der with metallic taste; affected by light. Very solu- 
ble in water; practically insoluble in alcohol and 
ether. Aqueous solutions are colorless to pale yel- 
low; pH (5% solution) 5.8-6.5. 

Derivation: Reaction of sodium thiomalate with a 
gold halide. 

Grade: U.S.P. 

Use: Medicine. 

gold sodium thiosulfate. Sec sodium gold thiosulfate. 

gold solder. A solder usually composed of gold, silver, 
copper, zinc, or brass; used principally by jewelers. 

gold thioglucose. See aurothioglucose. 

gold tin precipitate. See gold tin purple. 

gold tin purple (purple of Cassius; gold tin precipitate). 
Properties: Brown powder. Insoluble in water; soluble 
in ammonia. 

Derivation: Bj' the reaction of a neutral solution of 
gold trichloride with stannous and stannic chlorides, 
yielding a mixture of colloidal gold and tin oxide in 
varying proportions. 

Grade: Technical. 

Containers: Tins; glass bottles. 

Uses: Manufacture of ruby glass; coloring enamels; 
painting porcelain. 

gold tribromide (auric bromide; gold bromide) AuBrj. 
Properties: Brownish-black powder; m.p. 160°C, with 
decomposition. Soluble in alcohol, ether; slightly 
soluble in water. 

•Uses: Analysis (testing for alkaloids, spermatic fluid); 
medicine. 

gold tribromidc, acid. See bromoauric acid. 

gold trichloride (a) AuClj (auric chloride; gold chlo- 
ride); (b) Audi • 2H:0; (c) AuCI; • HCI ■ 4H;0 or 
HAuClj • 4H: (chlorauric acid; chloronuric acid; 
gold trichloride, acid). 

Properties: Yellow to red crystals: decomposed by 
heat; soluble in water, alcohol and ether. 

Derivation: Action of aqua regia on gold. 

Grades: Technical; C.P.. usually as chloraunc acid. 
Uses: Photography; gold plating; special inks; medi- 
cine; ceramics (enamels, gilding and painting porce- 
lain); glass (gilding, ruby gl.ass); manufacture of 
finely divided gold and purple of Cassius. 

gold irioxidc. Sec gold o.xide. 

gold, lUiitc. A jeweler’s alloy consisting of about SSG 
gold. 17e; nickel, 7<'; /me .and 17''; copper. 

Good) car, Charles (1S0O-1S60). Born m Woburn. 
•Mass., Goodyear was the first to realize the potential- 
ities of natural rubber Frustrated b\ its lack of sta- 
bility to temperature and other wcaknes\cs in the 
uneured state, be c.xpcrimented with additiscs such 
as magnesium and sulfur Die discover) of vulcani- 
zation was not accidental, as is often stated, but the 
rc'ult of intelligent trials and correct evaluation of 
their results. Ttiough Goivlvear’s patents were con- 
tested In ll.incock m England, he well merits the 
credit tor makiiu; robber usable in countless wavs, 
and helping to make the automobile possible 


gossypol. CwHwOy. A natural pol.vphenol. 

Properties: Yellow, crystalline pigment, having three 
modifications. Insoluble in water; soluble in alcohol. 

OccuiTcnce: Cottonseed kernels. 

Hazard: Toxic by ingestion: but is inactivated by 
heat; 0.049? max. allowed in foods. 

Uses: Stabilizer for vinyl polymers; has possibilities 
iis a biodegradable insecticide. 

GPF black. Abbreviation for general purpose furnace 
black. See carbon black. 


^ade. Any of a number of purity standards for chem- 
icals and chemical products established bv various 
specifications. Some of these grades are as follows: 
ACS (American Chemical Society specifications) 
reagent (analytical reagent quality) 

C.P. (chemically pure) 

USP (conforms to U.S. Pharmacopeia specifica- 
tions) 

N.F. (conforms to National Formulary specifica- 
tions) 
purified 

FCC (Food Chemicals Codex specifications) 
technical (industrial chemicals) 
food spectro 

feed commercial 

semiconductor chemical 

radio injectable 

research nitration 


“Grafoil.”*'' Trademark for pure flexible graphite 
tape with highly directional properties similar to 
pvrol)lic graphite. Tliermal insulating properties up 
to 6600° F. 


grafting. A deposition technique whereby organic 
polymers can be bonded to a wide variety' of other 
materials, both organic and inorganic, in' the form 
of fibers, films, chips, particles, or other shapes. 
Grafting occurs at specific ctitalyst sites on the “host" 
materials, which must have some capacity for ion 
exchange, methathesis, or complex formation, loniz- 
able groups may be added artificially. 

One proprietary application is polymerization of 
acrylonitrile with wood pulp fibers to make syn- 
thetic soil blocks; the polymer imparts high wafer- 
holding capacity to the pulp. Plant nutrient materi- 
als are added, and the mixture pressed into blocks 
to be used for starting seedlings. 

graft polymer. A copolymer molecule comprised of a 
main backbone chain, to which side chains contain- 
ing different atomic constituents are attached at var- 
ious points. The main chain may be cither a homo- 
polymer or a copolymer. This process may be applied 
to the union of cellulosic moleculev (cotton, rayon) 
with synthetic polymers (except polyotcrs. acrylics, 
and polypropylene) to form modified fil>ers having 
improved flame rcMStancc. dimensional stabduy. 
resilience, and bacterial resistance An inte.'medi- 
atc callcvl cellulose thiocarbonatc (qv.) o formed in 
this proprietary process 
See also polyorg.inosilicatc gmft polymer. 
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('/05-J869). Bom in Scotland. Gra- 
his basic studies in diffusion 
He' wp development of colloid chemistiy 

He was the first to observe a marked differnce Yn 
the rate of passage of certain types of substances 
through a parchment membrane. Those which read 
dy crystallize, like sugar, pass rapidly tCugh the 
membrane, but gelatinous types are “slow in the ex 

persed solutions. See also colloid cheSj! 

Graham’s salt. See sodium metaphosphate. 

grain (1) The smallest unit of weight in j 

system; one ounce contains 437^5^-"^ 

^ (2) Any cereal plant, as wheat, corn, barley, etc. 
grain alcohol. See ethyl alcohol, 
grain oil. See fusel oil. 

contains 453.5 grams, or 15.4 ^afns ° 


>’™sh assemblies, and non-freezimr 

criyonl ^ ^oor coverings, 

"af « wS a°„d *. 'ig £ 

approximately 0.0^' thfck The rY 


12.01 115 grams. Sefmole ' carbon is 

processes ^"the"tact°erfa BadllCs^h^^ metabolic 
peptide which is S is a poly- 

pathogenic bacteria. It is^one 0 ^ 111 ? ®''^"’'P9S‘‘*ve 

^23TQ®solu^e“L 'K’aTcolSr''^'^ •"’•P- 229- 

oSraCosISbTe acelone^Sd^di- 

carboAs. SesS surfp‘!?.''.^‘®^-’ and hydro- 

hot acetone. vacuo and dissolving in 

Grade; N.F. 

Use; Medicine. 

Tja "Jfeular w,i „ 

carbon dioxide is 44;bl grams!"srmoI^^ 

bacteria in^rea'ctmg to a'^stahhff P‘‘°Pcrty of 

by Gram about 1880 The developed 

crystal violet, treated with 
fhp’k ®‘amed with safranine If and 

the bacteria are called Gram^nncV^-^ ^'^tained 

See also bacteria. positive; and vice versa, 

grapefruit oil. See citrus peel oil 
sugar. See glucose. 

^p''MrocarbM^‘'o“ f^°“P graphite 
friction bushings bearinop^'^'j’^^ i-^sed for low 
applications in many comosive^ submerged 


•' o “i-'f.'iiwtii.njlia, 

^tropic fom^f ca The crystalline allo- 

gS xf naturally in Mada- 

Sa’ AlS Austria, USSR, and 

troleum coL^St Toonor“"^ P-^' 
PrSes" Relali^er 

artificia'riraphit" °' 5 ®i"^ specific gravity 

mal conduc?fvhJ Spec ffch?at 

ature. 0 48 at i ‘ ^ nt room temper- 

psi- comnre^Qiv!: e, strength 400 to 2000 

psi Cod^cl^nt of f 2000-8000 
tion and Safi"" ^"®“‘nnt to oxida- 

toxkhy.° *" Sublimes at 6600°F. Low 

Grades; Powdered; flake; co-stals; rods; plates; fibers 

Containers; Bags; fiber drums. 

3 ?. .= 

torts found^ forms; pencils; crucibles, re- 

coati’ngs bo^r r*”®*’ Jubricants, paints and 

trotvZA- mnnnn^°"’P°“"‘^-"> glazing, elec- 

^rotyp ng, monochromator in x-ray diffraction analy- 

^hemTcaf electrodes, bricks, 
seal rings rrfnT"."^’ nnd generator brushes, 

reactors-^cath^^f "*• "?^^les> moderator in nuclear 
icdciors, cathodes m electrolytic cells 

See also carbon; graphite fibe? carbon, industrial. 

^made^fromf whiskers (q.v.) 
Propert i ^2) polyaciylonitrile. 
ily^ requiring _:i‘P°'^P^°“?. ®^rueture; oxidizes read- 
aads and bales jncrudlnf'h^d Resistant to 

strength 50 000 to isn Tensile 

9 million nst 11 ^ 150,000 psi; elastic modulus 4 to 

atmospher^ 500°C^'^ Seff ih .°^1'11='1"S 

electricity I ^elf-Iubricating. Resistant to 

ture Tensile^sfrpn^J,®^*' ^2) Polycrystalline struc- 
ulus up to 7 n “P 250,000 psi; elastic mod- 
wejght P®'- Smooth surface. Light- 

^2)''Heating^lM"^‘'"^ 1400-1 700°C. 

hrs) to Sgeffif'hef -‘"i"Y" 220°C (20 

hrs) to carhnn^.f‘ hydrogen to 1000°C (24 

(3) HeSng m argon at 2500°C (2 hre). 

asphalt etr^ materials (petroleum residues, 

Fotos Fnll . “rbomzation temperature, 
be™ to 8 whiskers. Fibers may 

UsL- m diameter. ^ 

protective eWv® Pg (combined with glass fiber); 

P tive clothing for electrical workers. (2) Polyes- 
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ter and epoxy composites for jet engine components, 
space craft, compressor blades, airframe structures; 
electrodes for spark-hardening metals. 

See also fiber; whiskers; composite; carbon, indus- 
trial. 

graphite, pyrolytic (pyrographite). A dense, nonpo- 
rous graphite, stronger and more resistant to heat 
and corrosion than ordinary graphite, intended for 
rocket nozzles, missiles in general, and nuclear reac- 
tors; exhibits tensile strengths 5-10 times higher 
than commercial graphite and maintains its strength 
above 6000° F. It is ultrapure, impermeable to all 
fluids, and is an anisotropic thermal and electrical 
conductor. 

graphitic oxide (GO). C 702 (H)j. 

Properties: Light-yellow flakes or plates which de- 
posit in layers to form a membrane, usually sup- 
ported on a cellulose ester. 

Derivation: Slow oxidation of graphite with potas- 
sium nitrate in nitric and sulfuric acids. 

Uses: Reverse-osmosis membrane for desalination of 
sea water. 

“Graphlon.”'^ Trademark for a group of graphite and 
resin materials that exhibit extremely high chemical 
inertness for submerged applications. “Graphlon” 
bearings, bushings, and seals withstand highly cor- 
rosive chemicals. Operating range from —450° to 
+450° F in air. 

“Graphmetex.”*^ Trademark for a group of special 
insulating resins employed as insulating spacers and 
holders for electrical components. 

GRAS. Abbreviation for “Generally recognized as 
safe,” applied to food additives approved by FDA. 

gravimetric analysis. A type of quantitative analysis 
involving precipitation of a compound which can be 
weighed and analyzed after drj'ing. It is also used in 
determining specific gravity. 

“Grcdag.”'^ Trademark for specialized dispersions 
based on graphite, aluminum, and molybdenum di- 
sulfide. Used in die casting compounds, release 
agents, plunger lubricants, die pretreatments, toggle 
assembly and machine and ejector pin lubricants. 

green. Used in the chemical industries to mean un- 
cured or untreated material, c.g., greensand. 

greenhouse effect. Absorption or trapping by the car- 
bon dioxide and water vapor in the atmosphere of 
radiation wavelengths above the infrared as they arc 
radiated away from the earth. IliLs effect is impor- 
tant in controlling the earth’s surface temperature. 

Greenland spar. See cryolite, natural, 
green liquor. Sec liquor. 

grecnockitc CdS. A native cadmium sulfide contain- 
ing ll.l^c cadmium. Ore of cadmium. 

greensalt. A wood preservative containing chromated 
copper arsenate. 

Hazard: Highly toxic. 

greensand. Sec foundry sand. 

green soap. A liquid soap made with poiassnirn hy- 
droxide and a vcpciable oil (e.xcepi coconut and 
palm kernel oil). See also soap. 

green xerditer. A paint pigment consisting of the h>- 
droxycarbonatc of copper. Sec copper carbonate; 
nwhachite. 


“Greenz.”'* Trademark for an ammonium lignin sul- 
fonate containing 4.59c iron, for use as an agricul- 
tural spray or soil additive in the treatment of iron 
chlorosis. 

grex. See denier. 

“GnlTeo.’’’®'' Trademark for a polyvinyl acetate emul- 
sion useful as a base for adhesives and paint. 

Grignard reagent. An important class of reagents used 
in synthetic organic chemistry, made by union of 
metallic magnesium with an organic chloride, bro- 
mide, or iodide, usually in the presence of an ether, 
and in the complete aSscnce of water. General for- 
mula RMgX, where R is an alkyl or aryl or other 
organic group, and X a halogen’ The value of the 
reagents lies in their ease of reaction with water, car- 
bon dioxide, aleohols, aldehydes, ketones, amines, 
etc., to produce a great variety of organic com- 
pounds, usually with good yields. Examples are 
ethyl magnesium chloride (QHsMgCl). methyl 
magnesium bromide (CHjMgBr), etc. 

Hazard: Since all Grignard reagents react rapidly with 
both water and oxygen, contact must be avoided. 
Ordinary materials of construction arc satisfactory 
for use with Grignard reagents. Because the heat of 
decomposition of Grignard reagents with water is 
great and the ether they arc dissolved in is highly 
volatile and flammable, they must be handled with 
extreme care. Some, especially the solution of 
McMgBr in ethyl ether, may ignite spontaneously 
on contact with 'water or even damp floors; nearly 
all will ignite on a wet rag or similar material. 

griscofulvin Ci7HpC106. 

Properties: Wliitc to creamy white, odorless powder. 
Very slightly soluble in water; soluble in acetone, 
and chloroform: sparingly soluble in alcohol. 

Derivation: By growth of’Pcnicillium griscofulvum or 
other means. 

Grade: U.S.P. 

Use: Medicine (antifungal); feed additive. 

“Groco.’"“° Trademark for a series of fatty acids 
which include stearic acid, tallow and hydrogenated 
tallow, oleic acid, white oleine, coconut, soya bean, 
corn, cottonseed and palm oils. 

grog. Crushed refractory materials added to ceramic 
mixes to reduce lamination in plastic clays and also 
to reduce shrinkage on drying. Materials crushed 
for this purpose arc pottery, fire brick, quartz, 
quanzitc, burned ware, saggers. 

ground-nut oil. See peanut oil. 

groundwood. A type of wood pulp produced by direct 
friction of a rotating stone on the end of a log. In 
the paper trade this is called mechanical pulp. It is 
used largely in newsprint and other low-grade pa- 
pers. Sec also pulp, paper. 

group. (I) One of the m.aior classes or distMons into 
which elements arc arranged m the Periodic Table 
(vertical columns). Tlie classification is made ac- 
cording to the properties of the element*, those 
whose propcnics arc similar ocaipying one group. 
Groups I through \TI arc divided into subgroups (.A 
and H). but Group VIH is not so disided. ihe noble 
g.as group has no number, though it w.is former!;, 
referred to as Group 0 See also Peiiixlu- lable 

N'ote Tfiough often loosel) so used, ib.e word "group” 
should not he applied to .i number of ele.ments <'f 
similar properties that arc no; actual groups in the 
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‘hese is “series ” 

i.e lanthanide senes, rare-earth series, etc 

ssr ”? oH“?d™,?rso5T"i "-i; 

CO (carbonyl) When a Pm., n? (sulftydryl), and 
charge it is called a radical ^ an electric 

( 3 ) Any combination of elements that t,ao 
cific functional pronertv for ^ ^ *P^' 

phore group in dyes.^ ^ ^^ample, a chromo- 

''sriS.JS "1““* o' 

living organisms. The basic nhp of all 

ered to be osmosis" consid- 

ferred through cell 

thus essential to thrmetabolic'f“" f it « 

organism. metabolic functioning of the 

mation and'^development ’bv^nuc[°^^ 

Cwstals of many Cds are 
a variety of uses (eg ^ Produced for 

tion, electrodeposition or ^P°'' ‘=°"densa- 

rated solution ’ P'^ cooling of a satu- 


S.pVT8.a““' "'“'’O'' i"« “2 

and methyl chloroioJSate "" 

Use: Medicine. 


» hormone. See 


G salt Ti,» regulator. 

6,8-disIlfonic acS (G L"dTuTed ^-naphthol 
diate. Used as a dye interme- 


guanosine p'hosphates!^ guanosine triphosphate. See 


ten'“S;/“ET‘3)- * »» '~m cee. 

sSSeT a?a “dp hfiss. 

caustic soda. ’ ^^cetone, chloroform and 
Uses: Flavoring agent in foods. 

methyl ether, 

etker Jl-tS'" h 'S.r,' “ "‘S '"So? 

atcly soluble in water Sn moder^ 


-- - cup) 

Derivation: (a) Rv . * 

With alcoholic pofeh^wp'^l'P® *’scchwood 
•ng.the potash with ether. 


coZ'i. ,c , 


, --••to « 6 C 1 U. 


“SoTS;"' *»»eo. crb,..,., 


guaiacwood oil. 

^odorSoiuS'"^ a?coh!!l^'' ""ass with floral 

soluble in viator. Ip "g ’ 

tion -6 to —7° P' "•^P^“o.975, optical rota- 

I^rivation: Steam distillation of guaiacwood (Para- 

Chief constituent: Guaiol. 

Containers: Cans. 

fragranMs-'nmH^^r'^^ modifier; soap odorant; 

Jf^Srances, production of guaiacwood acetate. 

Trademark for a phenolic tvne 

skinning"' and fxidS^fn n'’^ of gelling, 

inks, linoleum, elc ^ ''^''"'^'’es, printing 

^found^l'n^pn?;,,.''^ bicyclic sesquiterpene alcohol 

91 °C Insnh^h p • °’ • Crystalline solid; m.p. 

C. Insoluble in water; soluble in alcohol. 

- [2-(Hexahy. 

Use. Medicine (antihypertensive agent), 
^hydrochiorfd^e^. ‘^'■P^''“'“'®yTpnra-phenetylguanidine 

^Prope'rtfes" ™'"0“rea) NHC(NH2)2. 

at ?60°C Soliihl,?* crystals; m.p. 50°C; decomposes 

ammoniinn^rnri'H^ ^icium cyanamide with 

nl^ under n “rea with ammo- 

Combustible; lowToxicity^™'" ‘^^■■bonate. 

Use: Organic synthesis. 

guanidine-aminovalcric acid. See arginine. 

K Jr • 

CoSrmSrXts''*'" 

ate* s(Mn^ strong organic alkali; organic intermedi- 
aie, soap and cosmetic products. 

guanidine hydrochloride NHCfNH,), ■ HCI 

mT^LufrC. Soluble 
10% solution ^ ’ PU of aqueous solution 6.2 for 

Grades: 88% and 95% pure. 

°r fiber drums. 

drochlnrt?°^^a^f ^ ^ ingestion; evolves hy- 

lls« R ^ °n heating 

for nrD^^Tfi°'’®fiy water-soluble source of guanidine 
lor organic syntheses. 


^roDert?es “wif-."^^‘^(^«>NH2 ■ HNOj. 

P s. White granules. Soluble in water and 
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cohol; slightly soluble in acetone. Melting range 
206-21 2° C. 

Derivation: From cyanamide or dicyandiamide. 

Grade: Technical, over 95% pure. 

Containers: Fiber drums, multiwall paper sacks. 
Hazard: Strong oxidant; may ignite organic materials 
on contact; may explode by shock or heat. 

Uses: Manufacture of explosives; disinfectants; pho- 
tographic chemicals. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. 

guanine C5H5N5O (2-amino-6-oxypurine). A purine 
constituent of ribonucleic acid and deoxyribonucleic 
acid. Usual sources are guano, sugar beets, yeast, 
clover seed, and fish scales. 

Properties: Colorless rhombic crystals. M.p. 360°C 
(dec). Insoluble in water; sparingly soluble in alco- 
hol and ether; freely soluble in ammonium hydrox- 
ide, alkali hydroxides, and dilute acids. Available as 
hydrochloride or hemisulfate. 

Derivation: Isolation following hydrolysis of nucleic 
acids (usually from yeast); organic synthesis. 

Uses: Biochemical research; cosmetics. 

See also pearl essence. 

guanosine (guanine riboside) C10H13N5O5. The nucleo- 
side containing guanine and D-ribose. 

Properties: White, crystalline, odorless powder with 
mild, saline taste. M.p. 237-240°C (dec). Very 
slightly soluble in cold water; soluble in boiling 
water, dilute mineral acids, hot acetic acid, and di- 
lute bases; insoluble in alcohol, ether, chloroform 
and benzene. 

Derivatoin: Found in pancreas, clover, coffee plant, 
and pollen of pines; prepared from yeast nucleic 
acid. 

Use: Biochemical research, 
guanosine monophosphate. See guanylic acid. 

guanosine phosphates. Nucleotides used by the body 
in growth processes; important in biochemical and 
physiological research. Those isolated are the mono- 
phosphate (GMP), the diphosphate (GDP) and the 
triphosphate (GTP). 

guanosine phosphoric acid. See guanylic acid. 

“Guantal.”** Trademark for diphenylguanidine phthal- 
ate (q.v.), a rubber accelerator. 

guanylic acid (GMP; guanosine monophosphate; gua- 
nosine phosphoric acid) CioH^NjOgP. The mono- 
phosphoric ester of guanine; i.e., the nucleotide con- 
taining guanine, D-ribose and phosphoric acid. The 
phosphate may be esterified to either the 2,3, or 5 
carbon of ribose yielding guanosine 2'-phosphate, 
guanosine-3'-phosphate, and guanosine-5 -phosphate, 
respectively. It is important in growth processes of 
the body. 

Derivation of commercial product: Isolation from nu- 
cleic acid of yeast or pancreas; also made syntheti- 
cally. 

Use: Biochemical research. 

guanyl nitrosaminoguanylidene hydrazine. A high ex- 
plosive. 

Shipping regulations: (Rail) Not accepted by express. 
Consult regulations: (Air) Not acceptable. 

guanyl nitrosaminoguanyl tetrazene. See tetrazene. 

guanylurea sulfate, (carbamylguanidine sulfate) 
(C2H60N4)2 • H2SO4 ■ 2H2O. 


Properties: White powder, over 97% pure. Soluble in 
water and alcohol. 

Derivation: From cyanamide or dicyandiamide. 

Uses: Analytical reagent for nickel; manufacture of 
dyes; organic synthesis. 

“Guardkote.”'” Trademark for fast-setting two-com- 
ponent liquid systems based on “Epon” resins and 
designed specifically for highway resurfacing and re- 
pair. They are used in combination with sharp aggre- 
gates to waterproof and deslick portland cement or 
bituminous concrete pavements. 

guar gum. A water-soluble plant mucilage obtained 
from the ground endosperms of Cyanopsis tetrago- 
noloba, cultivated in Pakistan as livestock feed. TTie 
water-soluble portion of the flour (85%) is called 
guaran, and consists of 35% galactose, 63% man- 
nose, probably combined in a polysaccharide; 5-7% 
protein. 

Properties: Yellowish-white powder. Dispersible in 
hot or cold water, has 5-8 times the thickening 
power of starch; reduces friction drag of water on 
metals. 

Grades: Industrial; technical; F.C.C. 

Uses: Paper manufacture; cosmetics; pharmaceuticals; 
interior coating of fire-hose nozzles; fracturing aid 
in oil wells; textiles; printing; polishing; thickener 
and emulsifier in food products, e.g., cheese spreads, 
ice cream and frozen desserts. 

Guggenheim process. A process for the manufacture 
of sodium nitrate from the Chilean nitrate ore, cali- 
che, in which heat is efficiently utilized and handling 
costs are kept to a minimum. 

“Guidon.”'*''^ Trademark for a magnesia-chrome re- 
fractory made from electrically fused grains. Has 
high temperature strength about 10 times that of 
conventional magnesia-chrome refractories which 
makes it well suited to abrasive environments. 

Uses: Electric furnace sidewalls; copper converter 
tuyere lines; open hearth front walls and roof. 

Guignel’s green. A chrome green pigment made by 
fusing potassium chromate and boric acid. 

gum arable. See arabic, gum. 

gum camphor. See camphor. 

gum, gasoline. A viscous oxidation product occurring 
after long standing in gasoline that is not stabilized 
with an antioxidant.' 

gum, natural. A carbohydrate high polymer that is 
insoluble in alcohol and other organic solvents, but 
generally soluble or dispersible in water. Natural 
gums are hydrophilic polysaccharides composed of 
monosaccharide units joined by glycosidic bonds. 
They occur as exudations from various trees and 
shrubs in tropical areas or as phycocolloids (algae), 
and differ from natural resins in both chemical com- 
position and solubility properties. Some contain 
acidic components and others are neutral. Their 
chief use is as protective colloids and emulsifying 
agents in food products and pharmaceuticals; as siz- 
ing for textiles; and in electrolytic deposition of 
metals. For details, see arabic, tragacanth, guar, 
karaya. 

Note: The terminology of natural gums and resins 
is inconsistent and often confusing. The word “gum,” 
often used as an adjective, seems to acquire a dif- 
ferent meaning from the noun. For example, the 
resinous products obtained from pine pitch (pro- 
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duced by the parencbjina cells of softwoods) are con- 
ventionally called “gum turpentine” and “gum 
rosin.” There are also such “gum resins” as gum 
benzoin, gum camphor, and others. The so-called 
ester gum is a semisynthetic reaction product of 
rosin and a polyhydric alcohol. All these are actu- 
ally resinous products having properties quite dif- 
ferent from those of natural gums. Furthermore, 
resins are complex mixtures, whereas gums are 
chemical compounds that can be represented by a 
formula. Still further complicating the matter is the 
common application of the word “gum” to such plant 
latices as chicle and natural rubber, which are dif- 
ferent from both carbohj/drate gums and resins. It is 
probable that the confusion originated in the casual 
use of “gum” to refer to any soft, sticky product de- 
rived from trees. In view of this situation, any spe- 
cific definition of these terms is likely to be con- 
troversial. See also resin, natural; polymer, water- 
soluble. 

gum rosin. See rosin; gum, natural (note). 

gum sugar. See arabinose. 

gum, synthetic. See ester gum. 

gum turpentine. See turpentine; gum, natural (note). 

guncotton. See nitrocellulose. 

gun metal. An alloy of copper with 10% tin. 


gunpowder. See black powder. 

“Guthion.” Trademark for 0,0-dimethyl S-4-oxo- 
l,2,3-benzotriazin-3(4H)-ylmethyl phosphorodithio- 
ate (q.v.). See methyl azinphos. 

Hazard; A cholinesterase inhibitor. 

gutta percha. See rubber, natural (note). 

glyocardia oil. See chaulmoogra oil. 

gyplure. Generic name for cis-9-octadecen-l, 12-diol- 
1 2-acetate. It is a synthetic product, used as a sex 
attractant for the male gypsy moth. The natural 
product, found in female moths, is said to be tf-10- 
acetoxy-l-hydroxy-cis-7-hexadecene. 

gypsum CaS04 ■ 2 H 2 O. Natural hydrated calcium sul- 
fate. See calcium sulfate. 

gypsum cement (plaster of Paris; Keene’s cement; Par- 
ian cement; Martin’s cement; Mack’s cement). A 
group of cements which consist essentially of cal- 
cium sulfate and are produced by the partial dehy- 
dration of gypsum to the hemihydrate, CaS04 • 
They usually contain additions of various 
sorts. For example, Keene’s cement contains alum or 
aluminum sulfate. Mack’s cement contains sodium or 
potassium sulfate, Martin’s cement contains potas- 
sium carbonate and Parian cement contains borax. 



H Symbol for hydrogen; the molecular formula is Hi. 

Ha Symbol for hahnium. 

Haber, Fritz (1868-1934). Born in Breslau, Germany, 
Haber’s great contribution of chemistry, for which he 
was given the Nobel prize in 1918, was his develop- 
ment (with Bosch) of a workable method of syn- 
thesizing ammonia from nitrogen and hydrogen. It 
was the first successful attempt to “fix” atmosplieric 
nitrogen in an industrial process. This discovery was 
developed to production scale about 1912; it enabled 
Germany to manufacture an independent supply of 
explosives for World War I. Haber left Germany to 
escape persecution in i'9'j’j’. Sbe ai'so ammoma; 
explosives. 

habit. The type of geometric structure that a given 
crystalline material invariably forms, e.g., cubic, 
orthorhombic, monoclinic, tetragonal, hexagonal, 
etc. Each of these types has several subclasses. Thus 
crystals may have the form of thin sheets or plates, 
cubes, rhomboids, and even more complicated geo- 
metric structures. For example, the crystal habit of 
mica is monoclinic, with formation of extremely 
thin sheets. See also crystal. 

H acid. See l-amino-8-naphthol-3,6-disulfonic acid. 

hafnia. See hafnium oxide. 

hafnium Hf Metallic element of atomic number 72, 
Group IVB of the Periodic Table. Atomic weight 
178.49; valences 2, 3, 4. There are 6 stable isotopes. 

Properties: Generally similar to zirconium. Gray crys- 
tals; sp. gr. 13.1; m.p. about 2150°C; b.p. over5400°C; 
high thermal neutron cross-section (115 barns). Good 
corrosion resistance and high strength. Nontoxic. See 
also zirconium. 

Occurrence: Present in most zirconium ores. 

Derivation: Extremely difficult to separate from zir- 
conium. Most important methods are: (1) solvent 
extraction of the thiocyanates by hexone; (2) solvent 
extraction of the nitrates by tributyl phosphate; (3) 
fractional crystallization of the double fluorides. 

Forms available: Powder; rods; single crystals. 

Hazard: Explosive in powder form, either dry or wet 
with less than 25% water. Tolerance, 0.5 mg per cubic 
meter of air. Safety data sheet available from Manu- 
facturing Chemists Assn., Washington, D.C. 

Uses: Control rods in water-cooled nuclear reactors; 
light-bulb filaments; electrodes; special glasses; get- 
ter in vacuum tubes. 

Shipping regulations: Powder or sponge form, wet or 
dry: (Rail) Yellow label. (Air) Flammable Solid 
label. Not accepted on passenger planes. Consult 
rail and air regulations for details. 

hafnium boride HfB 2 . Crystalline solid; m.p. 3100°C. 

Use: Refractory metal. 

hafnium carbide HfC. 

Properties: High thermal neutron absorption cross 


section; very high melting point, 3890°C (7030°F). 
Most refractory binary substance known. 

Use: Control rods in nuclear reactors. 

hafnium disulfide HfSi. Available in a particle size of 
40 microns as a solid lubricant. The diselenide and 
ditelluride are also available. 

hafnium nitride HfN. Yellow-brown crystals; m.p. 
3305° C. The most refractory of known metal nitrides. 

hafnium oxide (hafnia) Hf 02 . 

Properties: White solid; sp. gr. 9.68 (20°C); m.p. 
2812°C; b.p. about 5400°C. Insoluble in water. 

Use; Refiactcry meSa) nxjde, 

hahnium. Ha Artificial element of atomic number 105 
and atomic weight 260; discovered at Lawrence Ra- 
diation Laboratory and named for the German 
physicist Otto Hahn. 

“Halane.”^®’ Trademark for a dry chlorine-liberating 
compound, dichlorodimethylhydantoin (q.v.). 

halazone (para-N,N-dichloro-sulfamylbenzoic acid; 
para-sulfondichloraminobenzoic acid) 
H00CaH4S02NCl2. 

Properties: White c^stalline powder; strong chlorine 
odor; affected by light. Soluble in glacial acetic acid, 
benzene; slightly soluble in water, chloroform; insol- 
uble in petroleum ether. M.p. 195° with decomposi- 
tion. 

Grade: N.F. 

Use: Water disinfectant. 

half-life. The time required for an unstable element 
or nuclide to lose one-half of its radioactive intensity 
in the form of alpha beta and gamma radiation; it is a 
constant for each unstable element or nuclide. Half- 
lives vary from fractions of a second for some arti- 
ficially produced radioactive elements to millions of 
years. 

halibut liver oil (haliver oil). 

Properties: Pale yellow to dark red liquid; fishy odor 
and taste; soluble in alcohol, ether, chloroform, and 
carbon disulfide; insoluble in water. Sp. gr. 0.920- 
0.930; saponification number 160-180; iodine num- 
ber 120-136; refraetive index about 1.47. Nontoxie. 
Derivation: By expressing and boiling halibut livers. 
Grades: Crude, refined. 

Uses: Medicine; source of vitamins A and D; leather 
dressing. 

halides. Binary compounds of the halogens (q.v.). 
halite. See sodium chloride. 

Hall, Charles Martin (1863-1914). A native of Ohio, 
Hall invented a method of reducing aluminum oxide 
in molten cryolite by electrochemical means. This 
discovery made possible the large-seale production 
of metallic aluminum and resulted in formation of 
the Aluminum Co. of America. The process requires 
high electric power input. Hall is generally consid- 
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SSll'p'roS.""" """ See 

“Hallcornid.”’^ Trademark for a series of NW'-h- 

methyl amides of fatty acids. N,N-di- 

halloysife AljOj • 3SiO, • 2H,0 A rlav , 
e».nt i„ ,efaclo,i« .„d „ , mcSg cSta 
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cell by a siphon. The’ process rSin' ^rom the 

of e ectnc power (from 4 to r ^ amounts 

«mmZeZ1;"ZLm™TTOh .“'Z®,”'”* "" 

even ^S.^Many of fhese^arfn coma.^and' 
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made synthetically. They differTn^-i^"^* others 
■on and hallucinatory effect ^ ^ddic- 
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and numerous morphine denVaUve^ ’ '“"P*’®‘amine, 
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Hdon.-'- Trademark for tetrafluoroethylene poly. 

mTe"to''hig'lf and tow te""”'' chemicals- resis 
nm°"rt-°"’ 'tnpact streST*’ .f® moisture 
P^°P‘^'^'es: nonstick surface vvith dielectric 

average size. ^ "s, 600, 30a 20 micron 


See ^also polytetrafluoroethylene; fluorocarbon poly- 

^SThhe papIn P'Sments used for tint- 
*ln medicine, ^'‘^‘^^‘‘‘ark for fluoxymesterone; used 

1-trifluoroethane) 

sweetish*'odon'sp'’"gr‘^(20/4°n'?’s 
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Use: Medicine (anesthetic). 
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“Han T 
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practical value altLhb'Th^*^^^''®" 
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naphthol. Haw^Tood Mah?f ‘°'t'.'tl''’c and beta- 
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Uses: RefrLinlaf ^ resistance to oxidation. 

ry for ceramic kilns, furnace linings. 
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recuperator tubes, radiant tubes, retorts, and in ap- 
plications subject to mechanical abrasion. 

“Harchemex.”'®’ Trademark for a compound of 
mainly Cm and C,6 straight-chain primary alcohols 
in the approximate ratio of 2 to 1. 

Uses; Wetting agents; germicidal quaternary ammo- 
nium compounds; lubricating oil additive. 

“Harchem 2-SL.”'*’ Trademark for inorganic ester 
of sebacic acid suitable for use as a base for synthetic 
lubricants. 

Harden- Young ester. See fructose 1,6-diphosphate. 

hardness. (1) The resistance of a material to deforma- 
tion of an indenter of specific size and shape under 
a known load. This definition applies to all types of 
hardness scales except the Mohs scale (q.v.), which 
is based on the concept of scratch hardness and is 
used chiefly for minerals. The most generally used 
hardness scales are Brinell (for cast iron), Rockwell 
(for sheet metal and heat-treated steel), diamond 
pyramid, Knoop and scleroscope (for metals). Duro- 
raeter hardness is used for softer materials like rub- 
ber and plastics. 

(2) The proportion of calcium carbonate or calcium 
sulfate contained in a given sample of water. 

(3) The resistance of a pesticide or detergent to de- 
composition or biodegradation; also called persis- 
tence. 

(4) Extremely short-wave radiation, e.g., hard 
x-rays. 

(5) Loosely, having the potential for affecting the 
nervous system, as hard liquor or hard drugs. 

“Hardnox Alkali.”^^^ Trademark for a fused, flake 
combination of caustic soda and phosphates. 

hard rubber. See rubber, hard. 

hardwood. In papermaking terminology, the wood from 
deciduous trees (maple, oak, birth), regardless of 
whether it is actually hard or soft. Hardwoods are 
used as components of paper pulp, but in much less 
volume than softwoods (q.v.). 

“Harflex.”’*’ Trademark for a series of polymeric 
plasticizers for vinyl resins, synthetic rubbers and 
cellulose esters. Characterized by permanence and 
resistance to extraction. 

Hargreaves process. The manufacture of sodium sul- 
fate (salt cake) from sodium chloride and sulfur di- 
oxide. A mixture of sulfur dioxide and air is passed 
over briquettes of sodium chloride in a counter- 
current manner to produce sodium sulfate and hy- 
drochloric acid. This process accounts for only a 
small amount of the salt cake produced in the U.S. 

hartshorn. See ammonium carbonate. 

hartshorn oil. See bone oil. 

Has. Abbreviation for hydroxylamine acid sulfate. 

hashish. Extract of cannabis (marijuana), more con- 
centrated and thus more powerful than the base 
drug. See also cannabis. 

“H^telloy.”^''’ Trademark for a series of high-strength, 
nickel-base, corrosion-resistant alloys. With the ex- 
ception of “Hastelloy alloy D,” which is cast only, 
all are produced in the forms of sheet, plate, bars, 
rods, welding electrodes, and wire and can be fabri- 
cated into all types of process equipment. 


“Haveg.””’ Trademark for a series of corrosion- 
resistant mixtures fabricated into chemical process 
equipment. They are composites of various synthetic 
polymers with asbestos, graphite, glass fibers, etc. 
Especially useful for drums and containers for ship- 
ment of chemicals. 

“Havelast.”^'*’ Trademark for an elastomeric binder 
or impregnant for various reinforcing materials such 
as “Sil-Temp,” as fabric or rovings, asbestos, glass 
or graphite. Used in the rocket and missile industry 
when resiliency is desired. 

“Haystellite.”^''’ Trademark for tungsten carbide prod- 
ucts, principally in the form of hard-surfacing rods 
for protecting parts from severe abrasion. 

hazardous material. Any material or substance which, 
if improperly handled, can be damaging to the health 
and well-being of man. Such materials cover a broad 
range of types which may be classified as follows: 

(1) Poisons or toxic agents (see poison; toxicity), 
including drugs, chemicals, and natural or syn- 
thetic products that are in any way harmful, 
ranging from those that cause death to skin irri- 
tants and allergens. 

(2) Corrosive chemicals, such as sodium hydrox- 
ide or sulfuric acid, that burn or otherwise damage 
the skin and mucous membranes on external con- 
tact or inhalation. 

(3) Flammable materials (q.v.) including (a) or- 
ganic solvents, (b) finely divided metals or pow- 
ders, (c) some classes of fibers, textiles, or plastics, 
and (d) chemicals that either evolve or absorb 
oxygen during storage, thus constituting a fire 
risk in contact with organic materials. 

(4) Explosives (q.v.) and strong oxidizing agents 
such as peroxides and nitrates. 

(5) Materials in which dangerous heat build-up 
occurs on storage, either by oxidation or micro- 
biological action. Examples are fish meal, wet 
cellulosics and other organic waste materials. 

(6) Radioactive chemicals that emit ionizing radia- 
tion (q.v.). 

Packaging, labeling, and shipping of hazadous 
materials by rail and truck is regulated by the Hazard- 
ous Materials Regulation Board of the Dept, of 
Transportation (DOT) (1920 L St. N.W., Washington, 
D.C.); by the Coast Guard (a division of DOT) for 
shipment by coastwise boats and inland waterway 
barges; and by the Federal Aviation Administra- 
tion for air shipment. The latter regulations follow 
those established by the International Air Trans- 
portation Authority (lATA) whose central office is in 
Geneva, Switzerland. 

The Manufacturing Chemists Association (1825 
Connecticut Ave., Washington, D.C.) issues a series 
of authoritative data sheets on the properties of a 
number of hazardous materials, as well as instruc- 
tions for preparation of warning labels. The Amer- 
ican Conference of Governmental Industrial Hygien- 
ists (Box 1937, Cincinnati, Ohio) issues a periodically 
revised list of Threshold Limit Values for substances 
in workroom air. The Journal of Hazardous Mate- 
rials (Elsevier) began publication in 1975. 

An approach is being made to the problem of for- 
mulating an international code of regulations for 
hazardous materials; legislation pertaining to toxic 
materials testing and control is imminent. 

See also flammable material; toxic material; poison (1). 
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Hb Symbol for hemoglobin. 

^il'compSnd? plasticizers for 

IfflPA. Trademark for hydrogenated bisphenol 
Use: Unsaturated polyester raw material. 
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heavy hydrogen. See deuterium. 
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heavy oxygen. See oxygen 18. 
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Girdler-Spevack proresif distillation; (b) 

change nrocp,,- rfv W hydrogen-ammonia ex- 
ane distillation.’ ^ ^'^t^trolysis; (e) cryogenic meth- 

STOOglffsf ^"^‘‘^hle: D^O 99.75% pure, in up to 
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Princbf rfncf Stroup of minerals that are 
pnncipal constituents of bentonite (q.v.). 
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hedeoma oil (American pennyroyal oil; pulegium oil). 

Properties: Yellowish limpid essential oil; mint-like 
odor and taste. Sensitive to light. Soluble in two or 
more parts of 70% alcohol, ether and chloroform; 
slightly soluble in water; sp. gr. 0.925-0.940; refrac- 
tive index 1.482. Combustible; low toxicity. 

Chief constituent: Pulegone. 

Derivation: Distilled from the leaves and tops of 
Hedeoma pulegioides. 

Uses: Medicine; insectifuge; perfumery; manufacture 
of pulegone and its derivatives. 

hedonal (methylpropylcarbinolurethane) 
CH3CH2CH(CH3)0C0NH2. 

Properties: White crystalline powder; faint aromatic 
odor and taste; soluble in alcohol, ether, organic 
solvents; sparingly soluble in cold water; more soluble 
in hot water. Fusing point 76°C. B.p. 215°C. 

Use: Medicine (sedative). 

HEDTA. See hydroxyethylethylenediaminetriacetie 
acid. 

Hehner number. The percent by weight of water-insol- 
uble fatty acids in oils and fats. 

Heisenberg, Werner K. (1901-1976). A native of Ger- 
many, Heisenberg received his doctorate from the 
University of Munich in 1923, after which he was 
closely associated for several years with Niels Bohr 
in Copenhagen. He was awarded the Nobel prize in 
physics in 1932 for his brilliant work in quantum 
mechanics. In 1946 he became Director of the Max 
Planck Institute. His notable contributions to theo- 
retical physics, best known of which was the Un- 
certainty Principle, imparted new impetus to nuclear 
physics and made possible a better understanding 
of atomic structure and chemical bonding. See also 
uncertainty principle. 

helenine. A nucleoprotein derived from the mold Pen- 
icillium funiculosum and used with some success as 
an antiviral drug. 

Helianthine B. See methyl orange. 

“Helindon.”’”’ Trademark for vat dyestuffs used for 
dyeing wool. 

“Helio.”^®^ Trademark for organic dyestuffs, used for 
paints, lacquers, printing inks, wallpaper, coated 
paper, ruber and organic plastics. 

“Heliogen.”^'*’ Trademark for phthalocyanine dye- 
stuffs used for paint, lacquers, printing inks, wall- 
paper, coated paper, rubber, and plastics. 

heliofropyl acetate. See piperonyl acetate. 

“He-Li-Ox” 500 Series.”’ Trademark for a series of 
PVC heat stabilizers for extruding, injection mold- 
ing, calendering, and blow molding. All ingredients 
conform to F.D.A. requirements for food packaging. 

“Heliozone.” Trademark for a blend of waxy mate- 
rial used to retard sun checking and cracking of 
rubbers. 

helium He Inert element of atomic number 2; first 
element in the noble gas group of the periodic table. 
Atomic weight 4.0026; valence 0 (not known to com- 
bine with any other element). Helium nuclei are 
alpha particles (q.v.). Most important isotope is 
helium-3. 

Properties: Colorless, noncombustible gas; odorless 
and tasteless; liquefies at 4.2° K to form helium I; at 


2.2°K there is a transition (lambda) point at which 
helium H is formed (see below). B.p. — 268.9° C (1 
atm); f.p. — 272.2°C (25 atm) lowest of any substance. 
Density 0.1785 g/1, or 0.138 (air = 1) at 0°C. Very 
slightly soluble in water; insoluble in alcohol. Rate of 
diffusion through solids is 3 times that of air. Helium 
is an asphyxiant gas. See also noble gas. 

Occurrence: Texas, Oklahoma, Kansas, New Mexico, 
Arizona, Canada. Originally discovered in sun’s at- 
mosphere and recently confirmed in atmosphere of 
Jupiter. 

Derivation: From natural gas, by liquefaction of all 
other components, followed by purification over ac- 
tivated charcoal. 

Grades: U.S.P.; technical; 99.995% pure. 

Containers: (compressed gas) Cylinders; tank cars; 
semitrailers; (liquid) vacuum-insulated semitrailers; 
pipeline. 

Uses: To pressurize rocket fuels; welding; inert atmo- 
spheres (growing germanium and silicon crystals); 
inflation of weather and research balloons; heat- 
transfer medium; leak detection; chromatography; 
cryogenic research; magnetohydrodynamics; lumi- 
nous signs; geological dating; aerodynamic research; 
diving and space vehicle breathing equipment. Pos- 
sible future uses include coolant for nuclear fusion 
power plants and in superconducting electric systems. 

Shipping regulations: (gaseous) (Rail) Green label; 
(Air) Nonflammable Gas label; (liquid, nonpressur- 
ized) (Air) Not acceptable; (liquid, pressurized) (Air) 
Nonflammable Gas label. Not acceptable on passenger 
planes; (liquid, low-pressure) (Air) No label required. 
Helium-oxygen mixtures Green label; (Air) Non- 
flamamble Gas label. 

JVo/e: Liquid helium has unique thermodynamic 
properties too complex to be adequately described 
here. Liquid helium I has refractive index 1.026, sp. 
gr. 0.125, and is called a “quantum fluid” because it 
exhibits atomic properties on a macroscopic scale. 
Its b.p. is near absolute zero and vicosity is 25 mi- 
cropoises (water, = 10,000). See also superconductiv- 
ity. Helium II, formed on cooling helium I below its 
transition point, has the unusual property of “sup- 
erfluidity,” extremely high thermal conductivity, and 
viscosity approaching zero. 

“Helix” Rosin.” Trademark for a specially processed 
pale limed wood rosin; contains very little free lime. 

Uses: Linoleum print paint; varnish-air drying; var- 
nish-baking; varnish-gloss oil; printing ink. 

“Heloplex.”^ Trademark for the sodium bisulfite 
complex of heliotropin 
[(CH 202 )C 6 H 3 CH( 0 H)S 03 Na(bicyclic)]. 

Properties: Dry, white to gray powder; slightly soluble 
in water. 

Containers: 1 00-lb fiber drums. 

Use: Zinc plating industry for compounding of 
brighteners. 

HEMA. See hydroxyethyl methacrylate. 

hematein C 16 H 12 O 6 . A tetracyclic compound. An oxi- 
dation product of hematoxylin, the coloring principle 
of logwood. Not to be confused with hematin. 

Properties: Dark purple solid; m.p. >320°C; insol- 
uble in water; slightly soluble in alcohol and ether; 
soluble in dilute sodium hydroxide giving a bright 
red color; soluble in ammonia with brownish-violet 
color. 
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Combustible.' ^P' S’"- I-P 2 I (60/60°F). 

Usw^*^*^! ^ carcinogen. 

chemosterdant*for'inse't°'^ P°I>w'uyI chloride; 

reactions; specialty sSvenf' P’'’”’’®”"® stereospecific 
henipseed oil AH' 

uses to linseed NnH? ^'uiilar in properties and 
about I6n- cn ''Ontoxic and edible. Iodine value 
1-472. ContnJn'c ^*^1, d-^23; refractive index 1.470- 
(palmitic and pt* uhout 10% saturated fatty acids 
hnoleic linni ^’.caric); unsaturated acids present are 
c- hnolenic, and oleic. Saponificadon value 
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HEPTAFLUOROBUTYRIC ACID 


190-193. Produced chiefly in U.S.S.R., southern 
Europe, Japan, Chile; little in U.S. Combustible. 

henda-compounds. See corresponding unde-compound. 

n-heneicosanoic acid CH 3 (CH 2 )i 9 COOH. A saturated 
fatty acid not normally found in natural fats or waxes. 
White crystalline solid; m.p. 74.3°C. Synthetic 
product available for organic synthesis; 99% purity. 
Combustible. 

henequcn. Hard, strong, reddish fibers obtained from 
the leaves of Agave fourcroydes. It is similar to sisal 
but coarser and stiffer. Combustible. Denier ranges 
from 300 to 500. 

Source: Mexico, Cuba. 

Use: Binder twine; cordage. 

“Hennig Purifier.”’” Trademark for a preparation 
having a soda-ash base and other materials. Pro- 
duced as walnut-sized briquettes. Packed in 100-lb 
paper bags. Used as a ladle addition to produce 
cleaner steel by aiding in removal of dissolved ox- 
ides and silicates and fluxing non-metallic inclusions 
to slag. 

Henry’s law. When a liquid and a gas remain in con- 
tact, the weight of the gas that dissolves in a given 
quantity of liquid is proportional to the pressure of 
the gas above the liquid. Thus if air is kept in con- 
tact with water at standard atmospheric pressure, 
each kilogram of water dissolves 0.017 gram of oxy- 
gen at 20° C; if this pressure is halved (by doing the 
experiment at high altitude where the pressure is 
only half an atmosphere) the water dissolves only 
0.0085 gram of oxygen. TTie law holds true only for 
equilibrium conditions, i.e., when enough time has 
elapsed so that the quantity of gas dissolved is no 
longer increasing or decreasing. 

hentrlacontane. C 31 H 64 or CH3(CH2)29CH3. 

Properties: Crystals; sp. gr. 0.781 (68° C); b.p. 302° C 
(15 mm); m.p. 68°C. Combustible. 

HEOD. See dieldrin. 

heparin. A complex organic acid (mucopolysaccharide) 
present in mammalian tissues; a strong inhibitor of 
blood coagulation. A dextrorotatory polysaccharide 
built up from hexosamine and hexuronic acid units 
containing sulfuric acid ester groups. Precise chem- 
ical formula and structure uncertain; a formula of 
(Ci2Hi6NS2Na3)2o and molecular weight of 12000 
have been suggested for sodium heparinate. 

Properties: White or pale-colored, amorphous pow- 
der; nearly odorless, hygroscopic; soluble in water; 
insoluble in alcohol, benzene, acetone, chloroform, 
and ether; pH in 17% solution between 5.0 and 7.5. 

Derivation: Animal livers or lungs. 

Grade: U.S.P. 

Use: Medicine; biochemical research; rodenticides. 

heptabarbital (5-[ 1-cyclohepten- l-yl]-5-ethylbarbituric 
acid; 5-ethyl-5-cycloheptenylbarbituric acid) 
Cl3HlgN203. 

Properties: White, odorless crystalline powder; slightly 
bitter taste. M.p. 174°C. Very sparingly soluble in 
water; slightly soluble in alcohol; soluWe in alkaline 
solutions. Forms water-soluble sodium, magnesium 
and calcium salts. 

Use: Medicine. See also barbiturate. 

heptachlor C 10 H 7 CI 7 . Generic name for 1,4,5,6,7,8,8- 
heptachloro-3a, 4, 7, 7a-tetrahydro-4, 7-methanoin- 
dene. 


Properties: White to light tan, waxy solid; m.p. 95- 
96°C; sp. gr. 1.57-1.59. Insoluble in water; soluble 
in xylene, and alcohol. 

Containers: Drums. 

Hazard: Toxic by ingestion, inhalation and skin ab- 
sorption. Tolerance, 0.5 mg per cubic meter of air. 
Use has been restricted. May be carcinogenic. 

Use: Insecticide. 

heptachlorepoxide C10H9CI7O. A degradation product 
of heptachlor which also acts as an insecticide. 

heptachlorotetrahydromethanoindene. See heptachlor. 

n-heptacosane C 27 H 56 or CH 3 (CH 2 ) 25 CH 3 . 

Properties: Crystals; soluble in alcohol; insoluble in 
water; sp. gr. 0.804; b.p. 270°C (15 mm); m.p. 
59.5°C. Combustible. 

n-heptadecane C 17 H 36 or CH 3 (CH 2 )i 5 CH 3 . 

Properties: Leaflets; soluble in alcohol; insoluble in 
water; sp. gr. 0.778; b.p. 303°C; m.p. 22.5°C. Com- 
bustible. 

n-hepfadeeanolc acid (margaric acid) 
CH 3 (CH 2 )i 5 COOH. a saturated fatty acid not nor- 
mally found in natural fats or waxes. 

Properties: Colorless crystals; m.p. 61°C; sp. gr. 
0.8355 (90.6/4°C); b.p 363.8°C, 230.7°C (16 mm); 
refractive index 1.4324 (70° C). Soluble in alcohol 
and ether; insoluble in water. Available as a 99% 
pure synthetic product. 

Uses: Organic synthesis. 

heptadecanol. Any saturated C 17 alcohol. See, for 
example, n-heptadecanol and 3,9-diethy)-6-tridecano]. 
Combustible; low toxicity. 

n-heptadecanol C17H35OH. 

Properties: Colorless liquid. Slightly soluble in water; 
sp. gr. 0.8475 (20/20°C); b.p. 308.5°C; vapor pres- 
sure <0.01 nun (20°C); flash point 310° F; wt/gal 
7.1 lb (20°C). Combustible. Low toxicity. 

Grade: Technical. 

Containers: 1-gal cans; 5-, 55-gal drums. 

Uses: Organic synthesis; plasticizer; intermediates; 
perfume fixatives; soaps and cosmetics; manufacture 
of wetting agents and detergents. 

2-(8-hepladecenyI)-2-imidazoIine-l-ethanoL See amine 
220 . 

2-heptadecylglyoxalidine (2-heptadecylimidazoline) 
C20H40N2 or C17H35C3H5N2. 

Properties: Waxy solid; m.p. 85°C; b.p. 200°C (2 
mm); slightly soluble in water; soluble in alcohol, 
benzene; hydrolyzes on standing to form N-2 amino- 
ethyl stearamide. Combustible. 

Derivation: By reacting stearic acid with ethylene di- 
amine. 

Use: Fungicide. 

2-heptadecylglyoxalidine acetate. See glyodin. 

2-heptadecyIimidazoline. See 2-heptadecylglyoxalidine. 

2-heptadecyl-2-imidazoline acetate. See glyodin. 

heptafluorobutjTic acid (perfluorobutyric acid) 
C3F7COOH. 

Properties: Colorless hygroscopic liquid with sharp 
odor. B.p. 120°C (735 mm); f.p. -17.5°C; sp. gr. 
1.641 (25°C); refractive index (n 25/D) 1.290; sur- 
face tension 15.8 dynes/cm (30° C). Miscible with 
water, acetone, ether, and petroleum ether; soluble 
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acid in hydrogen*^oride“ so'al'on of btilyric 
Hazard: Irritant to tissue. 

Uses: Intermediate; surfactant; acidulant. 

S"SiIg“23”'l„“ f” > ™»i- 

Hazart: Toxic VccV.'aJtio?® 

hepf aldehyde. See heptanal, 

heptalin acetate. See methylcyclohexanol acetate 

heptamethylene. See cycloheptane 

‘■Sf’gs v^e-is'rs To"' 

naphthalene scale In 1964 ‘®"f'^*Pha-methy|- 

naphthalene as ignition standarH^f^“^-^ P^®''”^‘*'y*- 

Hazard: Fla„n..b\ “odSfe'Sk 

“■"'taWal.ydc; aldcbydc C-7, 

odKygrS'iopic” sSublJ'?^^ penetrating fruity 
cohol; slightly soluble n. . ^ volumes of 60% al- 
gr. 0.814-0 819' refraer soluble in ether So 
b.p. I53ocSbSe" '-^ 2 ; m.p. 43 % 

Derivation: Castor nil r 

ncinoleic acid glyceride ^^composition of the 

P'^maryiphamaccniSgl'^t ojaolc aynlhesis; 

r 87?/°'=’ '■T ’tdS' c Pdinl 

/clS’ ST. 0.68368 V 20 ?V ^O/D) 

(Closed cup). SoliihiA point 2 S®p 

insoluble In wa er r^^^ «her, chloroform 

P'i 4* 

gSc ‘'““"“ion of pcirolencm. Pu- 

s'ctr 

of? ^‘.s° octane number 

liable Liquw'iabe"*' *abel (Air) Flam 

1.7- heptanedicarboxylic acid q 

1.7- hcpfanedioic acid Se ’ ^ 

n-hentanmv P-melic acid. 


CH 3 CH:CH( 0 H)QH, 

b p'’"l 56 Sr. ( 20 °C) 0 . 8224 ; f.p. -70X- 

soluble (°P=" iiiip": iiJighS 

HaM?d"^Mnd b’ cars. 

Moderate fire'^risk!^ inhalation and ingestion. 

ganicSailS^meSiaTe^^^^^ diluent in or- 

2- hepfanone. See methyl n-amyl ketone. 

3- heptanone. See ethyl butyl ketone 

4- heplanone. See dipropyl ketone 

“teactZS''™"'' • "‘"“■'■'"'■y"™- 

*0°9?'’SbE“ii'a™,™’. '"'-"owing liquid: rp. gr. 

J^jndc: nrodcraSgoUTES^ SSct 

'propmies^c'^ogwf'.CrHi. or CHrfCHrbCHrCH.. 

b.p 93.3-8° fi i'lToyi?' "“f “-fi?** PWQ: 
HoSn,' S- n“i“' ol'SiorSn'c, i”bt pt 

jjraae. 95% punty. 

Uses; Organic synthesis. 

R''Wc?fg?s'»prn^srLt& 

"■Sua'nSSJy”' CH.(CHACH:CHCH,. (c« 

I^Orga^TotSi?"*''””'''''''"- 

TienfpriP 


risk. 

Shippinfrepuladom 

R'O law: !4 

nfpno r^.zy a 


n-heptanoie acid r ' 

live index ] 429Q rv. ^-P. 221 Qor*. r 

Derivation: % oLb;"’‘’“j“’’'c; low toxidt^’ 

'■StnS'St'p™ ‘’''""“i iotri- 


Kf]Lul^tTT“^' 5 i dangerous fire risk. 

Shipping repidnr *^*^'**n 7 f’ catalyst; surfactants. 

R^d label rAirVFf' ^'^ 7 '."’able liquid, n.o.s., (Rail) 
laoei, (Air) Flammable Liquid label. 

heptoic acid. See heptanoic acid. 

hep^y^^ acetate CtH.OOCCH^. Liquid with fruity 

Propeitie^*^^*^™^”^ animals indicate irritant 
Use. Artificial fruit essences. 
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heptyl alcohol (1-heptanol; enanthjfl alcohol). C7H15OH. 

Properties: Colorless fragrant liquid; f.p. — 34.6°C; 
b.p. I75°C; sp. gr. 0.824 (20/4°C); refractive index 
(n 20/D) 1.4233. Flash point 170°F. Combustible. 
Low toxicity. 

Derivation: From heptaldehyde by reduction. 

Containers: Up to 55-gal lined drums. 

Uses: Organic intermediate, solvent, cosmetic formu- 
lations. 

heptylamine C7H15NH2. 

Properties: Colorless liquid; sp. gr. 0.777 (20/4°C); 
fp. — 23°C; b.p. 155°C; flash point 140°F (open 
cup); slightly soluble in water; soluble in alcohol or 
ether. Combustible. 

heptyl fonnate HCOOC7H15. 

Properties: Colorless liquid with fruity odor; b.p. 
176.7°C; sp. gr. 0.894 (0°C). Combustible. 

Use; Artificial fruit essences. 

heptyl heptoate.C 7 H 500 CC 6 Hi 3 . 

Properties; Colorless liquid with fruty odor; sp. gr. 
0.865 (19°C); b.p. 273-274° C (754 mm). Combus- 
tible. 

Use: Artificial fruit essences. 

n-heptylic acid. See heptanoic acid. 

heptyl pelargonate C 7 H 15 OOCC 8 H 17 . 

Properties: Liquid, with pleasant odor; sp. gr. 0.866 
(15.5/15.5°C); b.p. 300°C; refractive index 1.4360. 
Combustible. 

Uses: Flavors and perfumes. 

“Hejpzide.”’^^ Trademark for nithiazide for treatment 
of blackhead in turkeys and chickens. 

“Herban.”^‘‘ Trademark for norea; a preemergence 
herbicide. 

“Herbandin.”^°’ Trademark for an ester derived from 
petrochemicals. 

Properties: Colorless oily liquid; sp. gr. 1.046; refrac- 
tive index (n 20/D) 1.498; saponification value 245; 
acid value 0.7. 

Use; Extension and support of lavandin oil. 

herbicide (weed killer). A pesticide (q.v.), either or- 
ganic or inorganic, used to destroy unwanted vegeta- 
tion, especially various types of weeds, grasses, and 
woody plants. Until 1924 inorganics such as sodium 
chlorate, sodium chloride, ammonium sulfamate, 
arsenic, and boron compounds were used. At that 
time the more specific organics were introduced, typ- 
ified by 2,4-dichlorophenoxyacetic acid (2,4-0). 
Herbicides may be of two major types: (1) selective, 
such as 2,4-D; 2,4, 5-T; phenols; carbamates, and 
urea derivatives, permitting elimination of weeds 
without injury to the crop; and (2) nonselective, 
comprising soil sterilants (sodium compounds) and 
silvicides (ammonium sulfamate). The latter kill 
wood plants and trees. Some types act as over- 
stimulating growth hormones. Many herbicides are 
highly toxic and should be handled and applied with 
care; use of chlorinated types may be restricted. 
See also defoliant. 

“Herclor.”^** Trademark for a group of specialty 
elastomers based on epichlorohydrin, claimed to 
have unique service performance properties. Uses 
include automotive and aircraft parts, wire and 
rable coating, seals and gaskets, packings, hose, 
belting, and coated fabrics. “Herclor H” is a homo- 
polymer, and “Herclor C” a copolymer with ethyl- 


ene oxide, both having high resistance to ozone, heat, 
solvents, and chemical attack. 

“Hercoflat.”^* Trademark for a polypropylene tex- 
turing agent. 

“Hercoflex.”^*^ Trademark for a series of plasticizers. 
150. Di(n-octyl, n-decyl) phthalate. 

290. Di(n-octyl, n-decyl) adipate. 

600. High-boiling ester of pentaerythritol and a satu- 
rated aliphatic acid. 

707. High molecular weight polyol ester. Used in high- 
temperature vinyl electrical insulation. 

900. High molecular weight polyester plasticizer for 
pol)winy] acetate. 

J15. Saturated aliphatic ester of pentaerythritol for 
plasticizing vinylidene chloride. 

“Hercogel” A.^*^ Trademark for a water-resistant, 
plastic, ammonia gelatin. A permissible dynamite 
used under the most severe water conditions. 

Hazard: High explosive. 

“Hercolube.”^‘‘ Trademark for synthetic lubricant 
base stocks derived from pentaerythritol esters of 
saturated fatty acids. 

“Hercolyn” Trademark for a pale, viscous liq- 

uid, the hydrogenated methyl ester of rosin. Used as a 
plasticizing resin. 

“Hercomix” Trademark for premixed, prill- and 
fuel-oil nitrocarbonitrate blasting agents. Used where 
water conditions are not too severe. 

Hazard; High explosive. 

“Herco.”“^ Trademark for high-quality pine oil; pre- 
dominantly secondary and tertiary cyclic terpene al- 
cohols. 

Use: Odorant. 

“Herculoid.”^^ Trademark for nitrocellulose contain- 
ing 10.9 to 11.2% nitrogen. Used for pyroxylin plas- 
tics. 

Hazard: See nitrocellulose. 

“Herculon.”^*^ Trademark for polypropylene olefin 
fibers. Available in bulked continuous and continu- 
ous multifilament yarns, staple, and uncut tow. 

Uses: Apparel, home furnishings, and industrial ap- 
plications. 

“Heresite.” Trademark for a series of pure phenol- 
formaldehyde resinous coatings and related products 
of the thermosetting type. Applied by spraying, dip- 
ping, or roller-coating, followed by curing at tem- 
peratures of approximately 400° F. 

Uses: Anticorrosive lining for shipping containers, 
machinery and equipment for chemicals, food, drugs, 
and petroleum mdustries. Lining of tank cars for 
sulfuric acid and other corrosive chemials. 

heroin. See diacetylmorphine. 

“Herox.”^* Trademark for nylon filaments, used in 
brushes. 

herring oil. See fish oil. 

hesperidin C 2 gH 340 i 5 . A natural bioflavonoid of the 
flavanone grup. 

Properties; Fine needles. M.p. 258-262°C; soluble in 
dilute alkalies, pyridine; very slightly soluble in 
water, acetone, benzene, and chloroform. Tasteless. 
Derivation: Extraction from citrus fruit peel. 

Uses: Synthetic sweetener research. 
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“Hef” Acids. “ Trademark for chlorendic acid (q v ) 
hefcroaromatic. See heterocyclic. 

'’ 1 % d!f 1 hher° 5 lr 6 'Sbe‘^'°-^^-';:>« 

the atoms in the ri^P ?. ““•'e of 

bon, e g su"fnr nSn ‘^an car- 

Pyrrole, furan, thiophfne,’ and puff"' Pyr'^tne, 

CH— CH 



CH^CH 

thiophene „ -.. 

pyridine 

Whether or notTev L L‘rf° substances, 

mpn examples are^such ^ dispersed. Com- 
mixture of l/5th oxtppn materials as air (a 

marble, paint, gasohL bbod'^^'^' nitrogen), milk, 
?tich cases th^ mixtures ct t '"^^“""nise. In all 
.iMlly into their components mechan- 

is technically as heterLff !' ”°mogenized” milk 

18 hexavalent molybdenuSm. 2to 

more other metal or noompyi^™!’ as one or 

arsenic iron and tellurium) *P*’°®Phorus, 

m as hetero atoms and Tnv^r ‘'eferred 

P^“«n? in thfs nf ^'^ments 

~SKligi? 7 ,,pC 

JM Tin .oil '■"8« "P lo 
b e in water, and the acids pn!t ^ solu- 

organic solvents 'alts are solu- 

used as Sffms ff bff Pbosphotungstates are 
toners. The phosnho pnH " lakes and 

are of key importLce in Ui/‘f "°"°'^'’‘^ate groups 
zymes. There are many uses iff certain 

HETP. ^ ® analytical chemistry. 

(2) ASrff1i°U for'hffhfe^' -‘"‘["Pho^Phate. 

«1 plate. It is the heiehf^nf a theoreti- 

to tff ^^“'“mn which®g^efa'‘senp“ r*'°" 

“on n a theoretical K in ?hf ""n ^^m^alent 
non process involved A tblp Physical separa- 

spE'“„ ™lr!!;S’ ""Ho. Slightly 

ss:i:#s:r:::r- 

=Srts~;r;. 


Properties; Yellow liquid* b n 7f)Aor'’ f ^n/-. 
tfoffsiro^nffS ff ff ff and inhala- 

Uses: Desiccant; Sb'ilde "' '’^ated. 

boiling jjooh ,. i "ble » bo„„™ ..d 

Hazard-' 9°mbustible. Flash point 468°F ’ ■'^■ 

fatty tissue? o“e" pigff^d'^h' 

of toxici V Do r indicated a low level 

chlorff with benzene hexa- 

pre^Sfiv?*'^ ^eeds; wood 

°’-c^^c-ccica:ca, 

free.mg range^^-l.^'to '^ffg rffe 2^= 
20 C, refractive index fn 20/D) i nn^n n u 

(100°C)-’ 5nn ''apor pressure 22 mm 

resins-’soluble in 'Ji compatible with numerous 
Coniaii.,,. 

transforrner''and°b jastomws; heat-transfer liquid; 

2 « 3 . 4 .^./k*hovaAl*l.pv_^ ft ft 


Uixu uigner nydrocarbons. 

temic'inseSickle Th! '’c^achloride) QHjCls. A sys- 
Properties Wbb' ®^'??™a isomer is lindane, 
musty odor^ni yellowish powder or flakes; 

isomeric co^posl°o’in Sp’ ZYil v'"‘ 

points of the nnff alkaline substances. Melting 
I58°C- fhetp are: (alpha-trans) 157- 

1 12.5°C- (delta) nx iffr ('V.blimes); (gamma) 
soluble inffffoT u? 9 a (epsilon) 217-219“C. In- 
and ether ’ “bJe 100% alcohol, chloroform. 

Method °offf°(r’‘**‘-°" benzene in actinic light. 
The technical "aUcation: Fractional crystallization, 
met but ffhff" ™" 10-15% gamma iso- 
Grades Terhntnw°“®^‘ “P ‘°.^0% (lindane), 
isomer o ^ of isomers); 25% gamma 

coT.SdXs;’s.''“-”>- 

h^ation Ahln i?^ ingestion, moderately by in- 
ffff "'^'"1 'icong irritant to skin 

mg per Tolerance (lindane), 0.5 

Uses- Comnn meter of air. Use may be restricted, 
roachw insecticides toxic to flies, cock- 

weevils * ^ S^'ssshoppers, wire worms, and boll 

C5a6°™"^"*°0C”lmliene (perchlorocyclopentadiene) 
Propertie.s- Pai^ „=ii„... .• .. . _ 


239°o"fr'pp^^*^ yellow liquid; pungent odor. B.p. 

wtL^’ M 30 ,®b ?■•- ?-717 (I5/I5°Q; 

I 56V flag'k^ -° ( refractive index (n 25/D) 

Gr?de;ffhffT’"°"^-''°"n— 'c- 

Sff ‘'■'.“ms; tank cars, 

skin ahinri^r ^ I’y ingestion, inhalation, and 

Uses" ff P'p'Sn-, Tolerance, 0.01 ppm in air. 

cides, pharmaff ical”“'"'’ PC''‘'cides. fungi- 
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hexachlorodiphenyl oxide CnHjCUO. 

Properties; Light yellow, very viscous liquid. B.p. 
230-260°C (8 mm); sp. gr. 1.60 (20/20°C); Ib/gal 
13.12 at 25°C; refractive index 1.621 (25°C); flash 
point, none. Soluble in methanol, ether. Very slightly 
soluble in water. Nonflammable. 

Hazard: Probably toxic. 

Uses: Solvent; intermediate. 

l,l,l,4,4,4-hexachloro-l,4-disilabutane. See bis(trichlo- 
rosilyl)ethane. 

hexachloroendometliylenetetrahydrophthalic acid. See 
chlorendic acid. 

hexaehloroendomethylenetefrahydrophthalic anhydride. 
See chlorendic anhydride. 

hexachloroethane (perchloroethane; carbon trichloride; 
carbon hexachloride) CI3CCCI3. 

Properties: Colorless crystals; camphor-like odor; sp. 
gr. 2.091; m.p. 185°C; b.p. sublimes at 185°C. Solu- 
ble in alcohol and ether; insoluble in water. 

Hazard: Toxic by ingestion and inhalation. Strong 
irritant. Absorbed by skin. Tolerance, I ppm in air. 

Uses: Organic synthesis; retarding agent in fermenta- 
tion; camphor substitute in nitrocellulose; rubber ac- 
celerator; pyrotechnics and smoke devices; solvent; 
explosives. 

hexachloromefhylcarbonate (triphosgene) (OCCD^CO. 

Properties: White crystals. Odor similar to that of 
phosgene. Decomposed by hot water and alkali hy- 
droxides. Only slowly acted upon by cold water. 
Soluble in alcohol, benzene, ether. Sp. gr. 2 (ap- 
prox); b.p, 205-206°C (partial decomposition); m.p. 
78-79°C. 

Derivation: Chlorination of dimethyl carbonate ex- 
posed to direct sunlight. 

Hazard: Toxic; strong irritant to eyes and skin. 

Use: Tear gas. 

Shipping regulations: (Rail, Air) Tear gas materials. 
Poison label or Tear Gas label. Not acceptable on 
passenger planes. 

hexachloromethyl ether 0(CCl3)2. 

Properties: Liquid. Phosgene-like odor. Sp. gr. 1.538 
(18°C); b.p. 98°C (partial decomposition). 

Derivation: Chlorination of dichloromethyl ether. 

Hazard: Toxic; strong irritant to eyes and skin. 

hexachloronaphthalene C10H2CI6. 

Properties; White solid. 

Hazard: Highly toxic by inhalation; strong irritant. 
Absorbed by skin. Tolerance, 0.2 mg per cubic meter 
of air. 

hexacblorophene (2,2-methylene bis-(3,4,6-trichloro- 
phenol); bis-(3,5,6-trichloro-2-hydroxyphenyl)meth- 
ane. (C,HChOH) 2 CH 2 . 

Properties: White, free-flowing powder; odorless; 
m.p. 1 6 1-1 67° C. Soluble in acetone, alcohol, ether; 
chloroform; insoluble in water. 

Derivation; Condensation of 3,4,5-trichlorophenol with 
formaldehyde in the presence of sulfuric acid. 

Containers: Cans; drums. 

Hazard: Toxic properties have caused FDA to pro- 
hibit its use unless prescribed by a physician. 

Uses: Formerly as bactericide and bacteriostat. 

hexachloro-2-propane. See hexachloroacetone. 

hexachloropropylene (hexachloropropene; perchloro- 
propylene) CCljCChCCl,. 


Properties; Water-white liquid; b.p. 210°C; insoluble 
in water; miscible with alcohol, ether, chlorinated 
compounds. 

Hazard: May be toxic. 

Uses: Solvent; plasticizer; hydraulic fluid. 

hexacontane C60H122. High molecular weight hydro- 
carbon. 

Properties; Waxy solid. M.p. 101°C. Combustible; 
nontoxic. 

hexacosanoic acid. See cerotic acid. 

n-hexadecane (cetane) C16H34. 

Properties: Colorless liquid; sp. gr. 0.77335 (20/4°C); 
b.p. 286.5°C; m.p. 18. 14°C; refractive index (n 
20/D) 1.43435. Soluble in alcohol, acetone, ether; 
insoluble in water. Combustible. Autoignition temp. 
40I°F. 

Grades: Technical; ASTM. 

Uses: Solvent; organic intermediate; ignition stan- 
dard for diesel fuels. See also cetane number. 

hexadecanoic acid. See palmitic acid. 

1-hexadecanol. See cetyl alcohol, 
hexadecanoyl chloride. See palmitoyl chloride. 

1-hexadecene (cetene; alpha-hexadecylene) 
CH3(CH2),3CH:CH2. 

Properties: Colorless liquid; m.p. 4°C; b.p. 274°C; 
sp. gr. 0.784 (15/4°C); refractive index (n 20/D) 
1.4441; insoluble in water; soluble in alcohol, ether, 
petroleum and coal-tar solvents. Combustible. 
Derivaton: Treatment of cetyl alcohol with phosphorus 
pentoxide. 

Grade; 95% purity. 

Uses: Organic synthesis. 

cis-9-hexadecenoic acid. See palmitoleic acid. 
6-hexadecenolide. See ambrettolide. 
hexadecyl mercaptan. See cetyl mercaptan. 

tert-hexadecyl mercaptan C16H33SH. 

Properties; Colorless liquid; unpleasant odor; boiling 
range (5 mm) 121 to 149°C; sp. gr. (60/60°F) 0.874; 
refractive index (n 20/D) 1.474; flash point 265°F. 
Combustible. 

Containers: Drums and tank cars. 

Hazard: Probably toxic. 

Use; Polymer modification. 

See also thiol. 

1-hexadeeylpyridinium chloride. See cetylpyridinium 
chloride. 

hexadecyltrichlorosiJane Ci6H33SiCl3. 

Properties: Colorless to yellow liquid. B.p. 269°C; sp. 
gr. 0.996 (25/25°C); refractive index (n 25 /D) 
1.4568; flash point 295°F. Combustible. 

Derivation: By Grignard reaction of silicon tetrachlo- 
ride and hexadecylmagnesium chloride. 

Grade: Technical. 

Hazard: Highly toxic; strong irritant; evolves hydro- 
chloric acid in presence of moisture. 

Use: Intermediate for silicones. 

Shipping reuglations: (Rail) White label (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

liexadecyltrimethylammonium bromide. See cetyl tri- 
methylammonium bromide. 

1,4-hexadiene C^Hio or CH2:CHCH2CH;CHCH3. 
Properties: Colorless liquid; sp. gr. 0.6996 (20/4°C); 
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WD); 

wT.'TecSS.Tyaf'""" "'■>"'™ ■”“ 

flammable. Explosive limits in air 2 
mers^' ^PDM synthetic elasto- 

2.4- hexadienoic acid. See sorbic acid. 

1.5- hexadiyne. See dipropargyl. 

[(CH3CH{C2H5)CH2CH20)3SiLO 

taSS'" ^ P- ( 0,2 c„„. 

““.“'“ii'SS" ““Pi"”"'*, 2-«h„. 

Uses; Aircraft hydraulic fluid. 


Properties: Yellow li?uid QP P^^‘n^('^^ 
flp. -90=C; refraiive indL®|'427 (25/4°C); 

high temperatures; soluble or 
many organic solvents excentT^ 

Confa-'' ‘^“"‘"/"‘rations; hygroscop^if”*'"^’ 

Containers: 55-.gal druids ^ 

Hazards Highly toviV h^r * 

label. Not 

tetraphosphate and comnre«iH"^*’ Hexethyl 

cepted by air or by rail^exnrp«®^ mixtures not ac- 
regulations. ^ express. For details consult 

hexafluoroacetone CFjCOCF. 

Properties: Colorless 

gas. B.p. -27°C; f.p -^m^C^'r '"active 

g/ml (25°C). Reacts density 1 33 


fnillkaS^BonT^ " ““ 

irritant to tissue. 

rSelbTNotTccei^^^^^^^ Cor- 

• iNot acceptable on passenger planes. 

PrSrties^Ta?"fp^H56oc'’T"^ 

Nonflammable ^P' 

(Air) Non- 

hwafluoropropylene epoxide fHFPOl CF,CF rp 

resismnt tHm^r heat- 

icity. See also ‘Tr^orE"” a?f:5''tox.”‘’ 
hexafluorosilicic acid. See fluosilicic acid. 
hexaglycerol.^See trimethylolpropane; polyglycerol. 

for grain alcohol, pure and 


other substa;cer?eleas2°r^'^. '"[‘h '^t.tS and 

Sh%prn7?euSions°''?R"'u®y"‘'’"®'*- 

Poison Gas label. Not Semed°h°“' 
Nonflammable Gas label iSP*. ^ express. (Air) 
senger planes. ^ot acceptable on pas- 

troscopy. ermediate; solvent in NMR spec- 

the most stable of all oreaL^r ^P' One of 

;orjc’ a^icrora 

Grade: 99.6% pure. 

Use" nlT' "y'‘ntiers. 

Cra®.',"”™ “0 p„pa„.„, 

Propenicsl /aS”"; HPF.- 


-pw... iiauci 

specially denatured. 

hexahydric alcohol. See mannitol, sorbitol, and dulcitol. 
hexahydroaniline. See cyclohexylamine. 
hexahydrobenzene. See cyclohexane 

pn-s -p. 3rQ 

1.4561 (33fiorv^r (I5/4°C); refractive index 
alcohol antfethV '^^^ ^ soluble in water, soluble in 

^bXaflni"oS‘ltrbi]izS fotmbS."'"""''"® 

hexahydrocresol. See methylcyclohexanol. 
hexahydromethylphenol. See methylcyclohexanol. 
Iiexahydrophenol. See cyclohexanol. 

''pySnhTdSS^ 

^e!^e’ miscible with benzene, tol- 

ethanol and nth tetrachloride, chloroform, 

leum ether ^ acetate; slightly soluble in petro- 

‘‘""i ‘irttms. 

halation irritant to eyes and skin; toxic by in- 

P*enents^and^ni'f/^ fnf'.nikyds, plasticizers, insect re- 
St inhibitors; hardener in epoxy resins, 
hexahydropyridine. See piperidine, 
hexahydrotoluene. See methylcyclohexane. 
hexahydro-l,3,5.trinifro-sym-friazine. See cyclonite. 
hexahydroxycyclohexane. See inositol, 
hexahydroxylene. See dimethylcyclohexane. 

ne xakisfmethoxymethy nmelamrnp 

U^M^Cmc^f '^here R = (CHpOCH,).. 
and vinyls agent for alkyds, epoxies, cellulosics 

"proDenfe^s^‘'rl‘i^Pr°'‘' f.'^^^.hyde) CH3(CH2).CHO. 

Sn^ or liquid. Sharp, aldehyde odor. 

^P- gr. 0.8156 (20/20°C); b.p. I28.6°C; vapor pres- 
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sure 10.5 mm (20°C); flash point 90°F (open cup); 
wt/gal 6.9 lb (20°C); f.p. -56.3°C. Immiscible with 
water. 

Grades; Technical. 

Containers: 5-, 55-gal drums. 

Hazard: Flammable, moderate fire risk. 

Uses: Organic synthesis of plasticizers, rubber chemi- 
cals, dyes, synthetic resins, insecticides. 

“Hexalin.”^® Trademark for cyclohexanol (usually 
shipped with 2.25% methanol as antifreeze). 

Hazard; Toxic by ingestion. 

hexamethonium chloride (CH3)3NC1(CH2)6NC1(CH3)3. 
Hexamethylenebis(trimethylammonium chloride). 
Properties: White, crystalline, hygroscopic powder 
with faint odor. M.p. 289-292°C (dec); very soluble 
in water; soluble in alcohol, methanol and n-propanol; 
insoluble in chloroform and ether. Available com- 
mercially as unhydrated form or as dihydrate. 

Use: Medicine. 

hexamethylbenzene CnHig or C6(CH3)6. 

Properties: Colorless plates; soluble in alcohol; insol- 
uble in water. B.p. 265°C; m.p. 165.5°C. Combus- 
tible. 

hexamethyidiaminoisopropanol diiodide. See propiodal. 

hexamethyldisilazane (HMDS) (CH3)3SiNHSi(CH3)3. 
Properties; Liquid; sp. gr. 0.77 (25° C); refractive 
index 1.4057 (25° C); b.p. 125°C; flash point 77° F. 
Soluble in acetone, benzene, ethyl ether, heptane, 
perchloroethylene. Reactive with methyl alcohol and 
water. 

Purity: 99% min. 

Hazard: Flammable, moderate fire risk. 

Uses: Chemical intermediate; chromatographic pack- 
ings. 

hexamethylene. See cyclohexane, 
hexamethylenediamine (1,6-diaminohexane) 
H2N(CH2)6NH2. ^ u 

Properties; Colorless leaflets; m.p. 39-42°C; b.p. 
205° C; somewhat soluble in water, ethyl alcohol, 
and ether. Combustible. 

Derivation; (1) Reaction of adipic acid and ammonia 
(catalytic vapor-phase) to yield adiponitrile, fol- 
lowed by liquid-phase catalytic hydrogenation. 

(2) Chlorination of butadiene followed by reaction 
with sodium cyanide (cuprous chloride catalyst) to 
1,4-dicyanobutylene, and hydrogenation. 

Hazard: Toxic by ingestion; strong irritant to tissue. 
Use: Formation of high polymers, e.g., nylon 66. 
Shipping regulations; (Rail) (solution) White label. 
(Air) (solid or solution) Corrosive label. 

hexamethylenediamine carbamate. See “Diak.” 

hexamethylene diisocyanate OCN(CH2)6NCO. 
Properties; Liquid; sp. gr. 1.04 (25/15.5°C); flash 
point 284° F. Combustible. 

Hazard; Probably toxic. 

Use; Chemical intermediate. 

1,6-hexamethylene glycol. See 1,6-hexanediol. 

hexametliyleneimine CeHuNH (cyclic). 

Properties: Clear, colorless liquid with an ammonia- 
like odor; b.p. 138°C; f.p. -37°C; sp. gr. 0.8799 
(20/4°C). . . , . 

Use; Intermediate for pharmaceutical, agricultural, 
and mbber chemicals. 

Shipping regulations: (Air) Corrosive label. 


hexamethylenetetramine (methenamine; HMTA; ami- 
noform; hexamine; erroneously “Hexamethylene- 
amine”) (CH2)6N4. A heterocyclic fused ring struc- 
ture. 



Properties; White cry'stalline powder, or colorless, 
lustrous crystals; practically odorless; sp. gr. 1.27 
(25°C); soluble in water, alcohol, and chloroform; 
insoluble in ether; sublimes about 200°C, partly 
decomposing. 

Derivation: Action of ammonia on formaldehyde. 
Grades; Technical; N.F. (as methenamine). 

Hazard: Moderately toxic; skin irritant. Flammable, 
dangerous fire risk. 

Uses: Catalyst in phenolformaldehyde and resorcinol- 
formaldehyde resins; ingredient in rubber-to-textile 
adhesives; protein modifier; organic synthesis, phar- 
maceuticals; ingredient of high explosive cyclomte 
(q.v.); fuel tablets. , . 

Shipping regulations: (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Flammable Solid label. 

hexamethylenetetramine mandelate (methenamine man- 
delate) C6H12N4 • C6H5CHOHCOOH. 

Properties; White crystalline powder with sour taste; 
practically no odor; m.p. 1 27-1 30° C; very soluble in 
water; pH solutions 4; soluble in alcohol. 

Grade: U.S.P. (as methenamine mandelate). 

Use: Medicine. 

hexamethylenetetramine salicylate (methenamine salic- 
ylate) (CH2)6N4 • C6H4OHCOOH. 

Properties: White ciystalline powder; pleasant acidu- 
lous taste; soluble in alcohol and water. 

Use: Medicine. 

1,1,2,3,3,5-liexamethylindan methyl ketone C17H24O. 
See “Phantolid.” 

hexamethylmelamine. See hemel. 

hexamethylpararosaniline chloride. See methyl violet, 
hexamethylphosphoramide. See hempa. 
hexamethylphosphoric triamide. See hempa. 
hexamethyltetracosahexaene. See squalene. 
hexamethyltetracosane. See squalane. 
hexamine. See hexamethylenetetramine. 


hexanaphthene. See cyclohexane. 

n-hexane CH3(CH2)4CH3. ..... r . . 

Properties; Colorless, volatile liquid; faint odor; sp. 
gr. 0.65937 (20/4°C); b.p. 68.742°C; f.p. -95°C; 
refractive index (n 20/D) 1.37486; flash point — 9°F. 
Autoignition temp. 500° F. Soluble in alcohol, ace- 
tone and ether; insoluble in water. 

Derivation; By fractional distillation from petroleum 
(molecular sieve process). 

Containers: Bottles; drums; special tank cars. 

Grades; 85%, 95%, 99%, spectro, research, and nano- 
grade. 

Hazard: Flammable, dangerous fire risk. Moderately 
toxic by inhalation and ingestion. Tolerance, 500 ppm 
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for vegetable oils; low tem- 
reaction med^m™paim cWuen'r^Xofi 

hexanedioic acid. See adipic acid. 

water and isopropyl alfohol fi,T '"’?='We with 
Combustible. Low toLcity ’ 266°F. 

Uses; Solyent; resin intermediate; coupling agent 

hexa„ed.one-2.5. See acetonyl acetone. 

1,2,6-hexanetrioI 

3^K9'. b.p. at 5 'mS “"^itions 

cZSSLVcaT'- uw Scnr”'’ 

"SaiSg .ESnd “f- 

or mtnc acid. ’ and warm acetic 

nitrochlorobinzenr ^*P'’®"yJaniine; also from di- 
"S; ■>” »t aapoau. 

sSpto"SSS;7i.r s fr 

Dry or wet with less than ‘ '■®gulations. (Air) 

Em"" “■ 

''JffiSgg™""'' Wipiciyi suicd.) 

SrSS;:' s?iSTp 

hexanitromannite Spp mo • . 

bexanoic acid I i . bexanitrate. 

2-hexanone. See methyl n-butyl ketone. 

Pt^rtg: ) C.H.CO(CH,kCH, 

Hazard ’ 'P' S"' 0-813 at 

ts"” ■"■' ‘"'■•'••ion; 

"Jdex 1.4867 (n 20/DV 'dj’''’- 151-153°C; refractive 
• Chemical intermediate Oloroform. Combustible 


“Ssr “»i»».®o?tripha.yU,. 

Use: High-temperature applications. 

properties. ® ®“P®''>°'' water-softening 

of ‘='^=ansemMaundrf mi°xlf component 
pitch control in puln indii=tr.7 " ‘=°"’POunds, 

deposits in textileTpSS 
hexafriacontane CjsHu. 

a?;® "“y?“i57teiW=. Nontoxic. Sp. 

.CiSetof JjS™cl!r !"■' »' 

nickel and zinc. ’ ““alt, iron, lead, manganese. 
Uses: Driers for paint and printing inks 

63.55°C; f p -flo *P- .0-6734 (20/4X); b.p. 

.1-3876; flash poinr-E l5o’F''S‘M ^O/D) 

in alcohol b. Insoluble in water; soluble 

Hatfd.?r^-^^09%; research. 

ately toxic^and^rrh^m'’^^’ ‘’“8^''°“® P^re risk; moder- 

polymer mod*ifier°^ flavors, perfumes, dyes, resins; 

liquid, n.o.s.. 

Liquid label ^ Flammable liquid, n.o.s., Flaiiimable 

2-hexene CHjCHjCHjCHiCHCH, 

Colorless 

(20/D) 1 3048 ^■P).n";i'’0°C; refractive index 

~5°F. Low toxici’tv^'^Infn/ 1*1°^^ ^^^h point 

alcohol. l'’*°luble in water; soluble in 

Grades: 95%; 99%. 

Us" s: ciie^S]' SeTmedtt’e'^“®"™“* 

Shipping regulations: See I-hexene. 

5-hexene-2-one. See allylacetone 

U ... 




hexenol (leaf alcohol) CeHnOH. 

refSve index1’43S-°'' °P 8’'^^" leaves. B.p. 156°C; 
Occurrence- flracc *P- 8''- 6-85. Combustible. 

>te: OrraSrpli'e?,; “■■ 

"".‘1??,' !.DSa'r=''«»(C-«>)C‘H'OH. p.r.,- 
synthetic estrogen, ^^'^"^^diphenol. A nonsteroid 

18^188°C^Sobimp crystalline powder; m.p. 

methroirpracSvTn,o,'’Ki 'alcohol, an'd 

light. 0 y insoluble in water. Sensitive to 

172-l76°c7? f' 6-.860-0.875 (25/25°C); b.p. 
1.466. SoliihlP ™^’ '■®P''a«‘ve index (n 25/D) 1.46^ 
ether insoliihlf* * methanol, benzene, petroleum 

araS.."TShS."N":r' 

bexil. See hexanitrodiphenyl amine. 
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liexite. See hexanitrodipheyl amine. 

hexobarbital (N-methyl-5-cyclohexenyl-5-methylfaar- 
bituric acid) Ci2H]6N:03. 

Properties; White crj'stals; m.p. 145-147°C. 

Use: Medicine (sedative) 

See also barbiturate. 

“Hexogen.””'’ Trademark for a series of paint driers 
made with odorless solvents, essentially solutions of 
metallic salts of 2-ethylhexoic acid. Supplied in a 
variety of high metal concentrations including calcium 
4%, calcium 5%, cobalt 6%, lead 24%, manganese 6%, 
iron 6%, and zinc 8%. 

hexoic acid. See caproic acid. 

hexokinase. An enzyme which catalyzes the formation 
of adenosine diphosphate and hexose-6-phosphate 
from adenosine triphosphate, and glucose or fructose. 
Use: Biochemical research. 

hexone. See methyl isobutyl ketone. 

hexyl. (1) The straight-chain group C6H13. (2) Hex- 
anitrodiphenyl amine (q.v.) 

hexyl acetate. CH3COOC6H,3. 

Properties: Colorless liquid; sweet ester odor; insoluble 
in water; very soluble in alcohol orether. B.p. 169.2°C; 
sp. gr. 0.890. Combustible. 

Derivation; From primary and sec-hexyl alcohols. 
Uses; Solvent for cellulose esters and other resins; 
spray base. 

sec.-hexyl acetate. See methyl amyl acetate. 

hexyl alcohol (I-hexanol; amyl carbinol) 

CH3(CH2)4CH20H. 

Properties: Colorless liquid; sp. gr. 0.8186; f.p. 
-51.6°C; b.p. 157.2'>C; wt/gal 6.8 lb (20°C); refrac- 
tive index 1.1469 (25° C); flash point 149° F (TOC); 
autoignition temp. 559° F. Slightly soluble in water; 
soluble in alcohol and ether. Combustible; low toxicity. 
Derivation: (a) By reduction of ethyl caproate; (b) from 
olefins by the Oxo process. 

Grades; Technical (90-99%); purified (99.8%). 
Containers: 1-, 5-gal cans; 55-gal drums; tank cars. 
Uses: Pharmaceuticals (introduction of hexyl group 
into hypnotics, antiseptics, perfume esters, etc.); 
solvent; plasticizer; intermediate for textile and leather 
finishing agents. 

n-hexylamine CH3(CH2)5CH24. 

Properties: Water-white; amine odor; boiling range 
126-132°C; f.p. -21°C; sp. gr. 0.767 (20/20°C); re- 
fractive index 1.419 (20°C); flash point 85°F (open 
cup). Slightly soluble in water. Low toxicity. 

Hazard; Flammable, moderate fire risk. 

n-hexyl bromide (1-bromohexane) CH3(CH2)5Br. 
Properties; Colorless to slightly yellow liquid; sp. gr. 
1.165 (20/20°C); b.p. 155.5°C; soluble in alcohol; 
esters, ethers; insoluble in water. 

Grade: 96-98% pure. 

Use: Intermediate, for introduction of hexyl group. 

n-hexyl “Carbitol.”^*'' Trademark for diethylene gly- 
col monohexyl ether (q.v.). 

n-hexyl “Cellosolve.””" Trademark for ethylene glycol 
monohexyl ether (q.v.). 

hexyl cinnamaldehyde C6Hi3C(CHO);CHC6H5. 
Properties: Pale yellow liquid; jasmin-like odor, par- 
Ucularly on dilution; sp. gr. 0.953-0.959 (25° C); re- 
fractive index 1.5480-1.5520 (20°C). Soluble in most 


fixed oils and in mineral oil; insoluble in glycerin and 
in propylene glycol. Nontoxic; combustible. 

Grade; F.C.C. 

Use: Flavoring agent. 

hexylene. See 1 -hexene. 

hexylene glycol (4-methyl-2,4-pentanediol) 
(CH3)2C0HCH2CH0HCH3. Colorless, nearly odor- 
less liquid; sp. gr. 0.9216 (20/4°C); b.p. 198.3°C; re- 
fractive index (n 20/D) 1.4276; flash point (open cup) 
215°F; wt/gal 7.69 lb. Miscible with water, hydro- 
carbons, and fatty acids. Combustible. 

Containers: 5-, 55-gal drums; tank cars. 

Hazard: Irritating to skin, eyes, and mucous mem- 
branes. 

Uses: Hydraulic brake fluids; printing inks; coupling 
agent and penetrant for textiles; fuel and lubricant 
additive; emulsifying agent; inhibitor of ice forma- 
tion in carburetor. 

See also 1,6-hexanediol. 

n-hexyl ether C6H13OC6H13. 

Properties; Colorless liquid with characteristic odor. 
Very slightly soluble in water; sp. gr. 0.7942 (20/ 20° C); 
6.6 Ib/gal (20° C); f.p. — 43.0°C; viscosity 1.68 cp 
(20°C); flash point 170°F. Combustible. Autoignition 
temp. 369° F. 

Uses: Extraction processes; manufacture of collodion, 
photographic film, and smokeless powder. 

hexylic acid. See caproic acid. 

hexyl mercaptan CeHuSH. 

Properties: Colorless liquid; b.p. 149-150°C (768 
mm); sp. gr. 0.8450 (20/4° C); refractive index 1.4492 
(n 20/ D); unpleasant odor. Combustible. 

Grades: 95% min purity. 

Hazard: Moderately toxic. 

Uses; Intermediates; synthetic rubber processing. See 
also thiol. 

hexyl methacrylate C6Hi300CC(CH3):CH2. Liquid; 
sp. gr. 0.88; b.p. 67-85°C (8 mm). Combustible. 
Containers: Drums. 

Uses; Monomer for plastics, molding powder, solvent 
coatings, adhesives, oil additives; emulsions for textile, 
leather, and paper finishing. 

para-tert-hexylphenol C6Hi3C6H40H. 

Properties: Water-white liquid, faint phenol odor; sp. 
gr. 0.986 (20/20°C); boiling range 155-165°C; re- 
fractive index 1.520 (20°C); flash point 285°F. Com- 
bustible. 

Uses: Organic synthesis; preparation of resinous con- 
densation products. 

hexylresorcinol ( l,3-dihydroxy-4-hexylbenzene) 
C6H,3C6H3(0H)2. 

Properties; White to yellowish-white needle-shaped 
crystals with a faint, fatty odor and sharp, astringent 
taste which produces a sensation of numbness when 
placed on the tongue; slightly soluble in water; freely 
soluble in alcohol, glycerin, and vegetable oils; m.p. 
62-67°C; b.p. 178-180°C (8 mm). 

Grade; N.F. 

Hazard; Irritant to respiratory' tract and skin. Alcohol 
solutions are vesicant. 

Containers: Bottles, fiber drums. 

Use; Medicine. 

hexyltrichlorosilane C6Hi3SiCl3. 

Properties: Colorless liquid with a sharp penetrating 
odor; fumes strongly in moist air. Combustible. 
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“Sestion and inhalation. Strong 
Use; Chemical intermediate 

l^exyne (butyl acetylene) C 4 H 9 C-’CH 

s7'S.''b'7ff2720Mo''^v''' T odor. 

(20°C); b.p 7 M°c¥o.7,32?p^‘'‘'''® 1-3990 

Hazard; Probably flammable. 

liexynol (l-hexyn-3-ol) CH 3 (CH 2 ),CHOHr=rH 

temperaSnS m/S5S*g“hS™' 

Hf Symbol for hafnium. 

HFPO. See hexafluoropropylene epoxide. 

g Symbol for mercury (Latin; hydrargyrum), 
will'. See glucagon. 

“HGI.”‘= Trademark for lindane (q v ) 

water treating Td ^hernii^r in 

strong acid cition excha^e? 
zene crosslinked. ‘ 11 % divinylben 


*pSng inks^"^'*^”^"^ used for 

Uses* ^ wood rosin, 

adhesives; paTn^andrarmish.*'"® 
high explosive. See explosive, high. 

»m.l; Ss"i."ifr‘’ir ‘“I 

bonding strength are required. ^ 
hindered isocyanate. See isocyanate generator, 
hindrance. See steric hindrance. 

”oIu'ti^n‘used IroHn moisture nitrogen 

iodine for swiiJimiw7 ^ hypohalous 

powder form. ® 1^°° water disinfection in dry 


anoMphSa?en7see7dS.^‘'‘’‘°^^ 

aS • dispe74"ns"’Si£ed fot^^v'^lVeous carbon 
and mortar. darkening concrete 

monoca'lduS?pS?hate Shi^f ^ crystalline 

Use^ Ingredient of 0^101,!^^; Sr 

monia dynamites used in^minino*^*^*.!”^ um- 

ores and minerals. mining and quarrying softer 

“Hi-Carb.”’” TradP„p, i, g- 

black and carbon of high Durifvf*°'”^^*®* of carbon 

for conducting electr?citvrr^“"^‘"S'"cluls; 
which hard carbon may b^ used for 

White, rouThircS-hL7iVhr"’-"‘‘-'"‘« fertilizer, 
^ria screened to optiSm ® 8‘'^"o'ur ma- 

moisture-proof coating Particle size, with special 

hiding power. See opacity 
“Hi-Eff.”''^’ T j 

a!? "I* u^n gal chromL°^ ‘’r ®‘er station- 

are H,-Eff' 4b, butafe-1 TdTo, "rP^^' Examples 
iAP, a pretested diethylenbtr “Hi-EfP’ 

“Hi-fax.”^‘* 7 j yicne glycol adipate. 

‘’j^it'^fusity polyethylene m9iding powders of 
natura or colored. ^ ' ^'^‘^ered m three densities, 

sulation7cable"‘jlcketir '"‘‘ustrial items, wire in- 
sheet, injection-molded iternsr^'h "rouofiiament, 

Flo 

Ip r 5' ‘?ast 46%7aiirbfe*‘bh\f r con- 
(P^Os). Various forms avSbie Pentoxide 


with the^iK map®e,ic°L'; 

commercial allnv^r i-^?“'''ation of any known 

far sSr ti iron S ‘PO oersteds is 
Uses- Core mafeW^i r ^ electrical sheet steels. 

;s.f 

"5^' S'”™"' «">“ 

““srniXbS™"";”; ■ ii»y 

tremel%Th inS "’‘’‘ch exhibits ex- 

magneLing K with^''™^'" permeability at low 
Chief aDDliratJnn ; niinimum hysteresis loss. 

alloy in rolled*^^hp^^f^ oriented silicon-iron 

forr^ers Ind ofhp7 “res for trans- 

has a preferred The alloy sheet 

of the easiest orientation with the direction 

“H- p 329 grietization in the rolling direction. 

s^diurn”'a watpr^^^Ki*^^ brand of iodohippurate 
_ oium, a water-soluble x-ray contrast medium 

'“=*‘‘1 benzoylaminoa- 

hot water, alShoTor ether 
Uses; Organic synthesis and medicine. 

for un anhydrous 
sodTum Ste Tp 7/“°" alkah and 

and other apilicmions^"’^ cleaning, laundering, 

His Abbreviation for histidine 

amorDhoiis^fup^"’^'^’^ /°r ^ . ^roup of hydrated, 
elastomers as u*- reinforcing pigments in 

and P^P- 

‘*JTS,C«l w457 P*., , 

solvents ^ series of aromatic 

lacQuel rihMPn.P”'-"*® ''^U' fro™ 31 to 250“F. Used as 
9 uents, m synthetic polymer and enamel 
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formulations, in printing inks, as solvents for insec- 
ticides, and as general industrial solvents. 

Hazard: Flammable, dangerous fire risk if flash point is 
less than 100°F. 

histaminase. An enzyme occurring in the animal digestive 
system; it converts histidine to histamine. 

histamine (4-aminoethylglyoxaline; 4-(2-aminoethyl) 
imidazole; 4-imidazole ethylamine 
NH 2 CH 2 CH 2 C 3 H 3 N 2 . 


HC- 


=CCHjCH,NH, 


N NH 


H 


Properties: White crj'stals; m.p. 83-84°C; b.p. 209- 
210°C (18 mm); soluble in water; slightly soluble in 
alcohol. A product of the degradation of hisitidine, 
histamine occurs in animal and human body tissues 
and is liberted by injurj’ to the tissue, or whenever a 
protein is decomposed by putrefactive bacteria. See 
also antihistamine. 

Uses (as hydrochloride or phosphate): Medicine. 

Hazard: A strong allergen. 

histidine (alpha-amino-beta-imidazolepropionic acid) 
H00CCH(NH2)CH2C3H3N2- An amino acid essential 
for rats. It is found naturally in the L(— ) form. 


H— C==CCHjCH(NH2)COOH 


N 


NH 


^CH'^ 


Properties: colorless crystals; soluble in water; insoluble 
in alcohol and ether; shows optical activity. 
DL'histidine, m.p. 285-6° C with decomposition. 
D(+)-histidine, m.p. 287-8°C. 

L(-y)-histidine, m.p. 277° C with decomposition. 

Available commercially as L(+)-histidine hydrochlo- 
ride, and as the free base. 

Derivation: Hydrolysis of protein; organic synthesis. 

Uses: Medicine; feed additive; biochemical research; 
dietary supplement. 

histochemistry. A branch of biochemistry devoted to the 
study of the chemical composition and structure of 
animal and plant tissues. It involves the use of micro- 
scopic, x-ray diffraction, and radioactive tracer tech- 
niques in examining the cellular composition and 
structure of bones, blood, muscle, and other animal 
and vegatable tissues. It is also applied to study of the 
action of herbicides, defoliants, etc. See also 
cytochemistry. 

“Hitec.”^* Trademark for a eutectic mixture comprised 
of sodium nitrite, sodium nitrate, and potassium 
nitrate; used as a heat transfer medium for both heating 
and cooling operations in the range of 300-1, 000° F, 
such as maintaining reactor temperature, high 
temperature distillation, and preheating of reactants. 

Containers: 150-, 400-lb fiber drums. 

“Hi-Tri.”^^^ Trademark for a grade of trichloroethyl- 
ene for specific industrial applications. 

“Hi-White”^** Trademark for a group of hydrous 
^uminum silicates (sedimentary kaolins) from 
Georgia. 


HMDS. Abbreviation for hexamethyldisilazane. 

HMF black. Abbreviation for high-modulus furnace 
black. See carbon black. 

HMM. Abbreviation for hexamethylmelamine. See 
hemel. 

HMPA. Abbreviation for hexamethylphosphoramide. 
See hempa. 

HMRB. Abbreviation for Hazardous Materials Regu- 
lation Board. 

HMTA. Abbreviation for hexamethylenetetramine. 

HNM. Abbreviation for hexanitromannite. See man- 
nitol hexanitrate. 

Ho Symbol for holmium. 

“Hodag.”^'^ Trademark for a series of nonionic, sur- 
face-active chemicals, including sorbitan and polyox- 
yethylene sorbitan esters; polyhydric alcohol, glycol, 
polyglycol and glycerol esters; polyoxyethylene 
ethers; alkanolamine condensates. Some are FDA- 
cleared for food applications. 

Uses: Emulsifiers, antifoam agents, solubilizers, lu- 
bricants. 

hog. A large power-driven blade, either straight or 
serrated, with a short stroke, used for cutting and 
disintegrating bulky solids of irregular shape, such 
as pine stumps, bales of crude rubber, and the like. 

Hofmann, August Wilhelm (1818-1892). German or- 
ganic chemist who studied under Liebig. While pro- 
fessor of chemistry at the Royal College of Chemis- 
try in London he did original research on coal-tar 
derivatives which later led him into a study of organic 
dyes. Perkin, who first synthesized the dye mauveine 
in England, was a student of Hofmann. When the lat- 
ter returned to Germany he continued his work in 
the field of dyes, which became the basis of German 
leadership in synthetic dye manufacture which con- 
tinued until World War I. 

Hofmann’s reaction. Reaction used for preparation of 
a primary amine from an amide by treatment with a 
halogen (bromine, usually) and caustic soda. The 
resulting amine has one less carbon atom than the 
amide used. 

hole. In semiconductor terminology', a hole is an en- 
ergy deficit in a crystal lattice due to (1) electrons 
ejected from unsatisfied covalent bonds at sites where 
an atom is missing, i.e., a vacancy, or (2) to elec- 
trons supplied by atoms of impurities in the cry'stal, 
e.g., arsenic or boron. The free electrons from these 
sources move through the crystal, leaving positively 
charged energy deficits, which are considered to move 
as they become alternately filled and vacated by elec- 
trons, creating a flow of positive electricity. See also 
semiconductor. 

holmium Ho Metallic element of atomic number 67; 
group IIIB of the periodic table; one of the rare- 
earth elements of the yttrium subgroup. Atomic 
weight 164.9303; valence 3. No stable isotopes. See 
rare-earth metals. 

Properties: Crystalline solid with metallic luster; sp. 
gr. 8.803; m.p. 1470°C; b.p. 2720°C. Reacts slowly 
with water; soluble in dilute acids. Has one of the 
highest nuclear moments of any rare earth. Impor- 
tant magnetic and electrical properties. Low toxicity. 
Occurrence: In gadolinite and monazite. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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rrln!!*'?"' of the fluoride by calcium 

Grades. Lumps; ingots; bulk sponge; powder Hiehesl 
purity IS nuclear grade, 99.9+%. ^ ‘ 

Uses; Getter in vacuum tubes; research in electro 
chemistry; spectroscopy. electro- 

“nSr.’!"”'" .HPifp LiEb, yellow solidi „ 

holmium oxide (holmia) HooOj 
Sade^'98-9%‘ hygroscopic. 

malysT'- 

caine hydrOThfoTide'(q!v.)'. for phena- 


"taSSwi;^ So fo sr^SbaL^/sitiSr 


of a compound or element. A compound fnvt ,c 
homogeneous, since it is composed of one aSl nn v 

Fo? fxamnre^ represented by a formula (q v/ 
t*or example, pure water is homogeneous as it rnn 

o;™i".°H SV"''*'”'? i™ta“ iy is 

milk is not tmlv hA so-called homogenized" 
which the fat ** ^ mixture in 

duced to a size^^th'^l'^ h?en mechanically re- 

conseqien? stah hf P|™“s uniform dispersion and 


uaiance IS lignin 

Kf"Sf*r SS„1?; "ft PP'P Wi.h», 
place the kraft ^oC "^enmally re- 

tive delignification of the wonH h^ory selec- 

alkaline oxidation of pvtm i ^bers is obtained by 
chips at low temper^ures an^ '^h) ^ood 

5Vffor°kS to 

as Massine ^or^f^^^ Sulky Ijoard^ *“‘=h 

and printing grades offers Lnm. ^A ‘‘ssoe 

(KSft^pu^inf'jJ'cSrrieVoV''"^^ 

SpiSJL-Sof 

organic ma^SiSSaV bumid* and because the 
pounds are formed. Stream nnu °.dorous com- 
hy countercurrent washing -E * “tion is minimized 
sludge waste is easily disnoseri w^^.'^jnmg calcium 
effects. ^ oisposed of without harmful 

(e) Comparable costs. 

otic Propertiesrexfracted'frim’tr'"^ 

-ported to have ‘Jos^fh^ 

“"cSg”" a Chlorinated rubber 

alkaloid. 

m.p. 95 5°C^ ‘^^^‘als. Slightly soluble in water; 

acid™'°"' ^“"'Icnsation of tropine and mandelic 

Use;'‘MedTche (usuannn°"he"f* inhalation, 
homo- A ^ 'alts). 

designatip‘'?hSog®o‘f ^com “'“ally 

formula from the lattfr bv «n "’‘facing in 

homologous series. ^ ‘ncrease of CH2. See 

homocyclic A rinn 

kmd of atom in theX^luc?."'^'"'"® °"c 

See also heterocyclic, ^ ^^^ucture, e.g., benzene. 

homogeneous fLaiin “ii,. 

strict sense, descrfc^e'c'lie^al'^'’*^ *"-™> *" 
cnemical constitution 


homogeneous catalysis. See catalysis, homogeneous. 

thefeacflnglubsf"- --^action in which 

ter ?e loHH 'ame phase of mat- 

homogeneoul’ also catalysis, 

the^s^ze^of*the ™^ahanical process for reducing 
niilk) to unifnrm * emulsion (usually 

tern that is unaffpi^ipHif^”* creating a colloidal sys- 
eter of the fat "Pbe original diam- 

reduced to * (from 6 to 10 microns) is 

total surface area microns, with an increase in 
done bv ^ from four to six times. This is 

colloid m?in a mlph™' t fbrough a homogenizer (or 
a pressure of aving small channels, under 

abCut 700 ?pp/'°™ *° 2500 psi at a speed of 

bSs aboin a ^ '"“"d-.This operation not only 
Sges the nr-- but also 
color* and thp'^ph®‘^^‘“ of the milk in respect to taste, 
ing on the fat nature of the protective coat- 

tivitv to lipht P^tt'cles. It also increases its sensi- 
invXed are she'i *0 foam. The forces 

cavitation. See also'homoSous"'’ 

which*'each of organic compounds in 

Zoui in^s member has one more CH2 

ber ^For ;n”t° preceding mem- 

Shanon r h"ou (methanol), C2H5OH 

ftmethylcyclohexyl salic- 

^nd*nnn^A-n'f^^ ycIlow almost odorless oil, neutral 
diation in 'Absorbs ultratiolet ra- 
in wmersnmw®^’ 2940 to 3200 A). Insoluble 

Uses- tJItravifU^t Vi" ^'oohol, chloroform and ether, 
uses. Ultraviolet filter for antisunburn creams. 

*Thev mlpd*’!! ^°*^oules similar in size and shape. 
Manv nrnilw® characteristics in common. 

predicted hv several homomorphs can be 

predicted by knowing properties of one. 

C^H^(CH2C00H)C00H. Light tan 
powder, used as an intermediate. 

***dlerree^frnm ^ .natural or synthetic high polymer 
Ural hnm ™ f monomer; an example of a nat- 
monn^pT ™bber hydrocarbon, whose 

tvnifipd hi,'* '®°Pmne; a synthetic homopolymer is 
rnonompre^ Polychloroprene or polystyrene, whose 

See also polybiend!’^''''''^'^’ 
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ortho-homosalicylic acid. See cresotic acid. 

4-homosulfanilamide hydrochloride. See mafenide hy- 
drochloride. 

homoverafric acid (3,4-dimethox3TJhenyiacetic acid) 
(CH30)2C6H3CH2C00H. Crystals; m.p. 94-101°C; 
very slightly soluble in water; soluble in most or- 
ganic solvents. 

homoveratrylamine (3,4-dimethoxyphenylethylamine) 
(CH30)2C6H3(CH2)2NH2. Colorlcss to pale yellow 
liquid with slight vanilla odor; sp. gr. 1.09 (25/25°C); 
solidifies 15°C; b.p. 295°C (with decomposition); 
refractive index 1.5442-1.5452 (25°C). 

honey. A unique mixture of a number of low molecular 
weight sugars (except sucrose) but including invert 
sugar. It is considerably sweeter than glucose. It 
has been used as a food and sweetener since the 
beginning of civilization. It also has applications in 
medicine and tobacco curing. 

Hooke’s law. When a load is applied to any elastic 
body so that the body is deformed or strained, then 
the resulting stress (the tendency of the body to re- 
sume its normal condition) is proportional to the 
strain. Stress is measured in units of force per unit 
area, strain is the extent of the deformation. For 
example when a bar of metal is subjected to a 
stretching load, the extent of the increase in length 
of the bar is directly proportional to the force per 
unit area, i.e., to the stretching load or stress. In 
general Hooke’s law applies only up to a certain 
stress called the yield strength. 

hopcalite. A mixture of oxides of copper, cobalt, 
manganese and silver, used in gas masks as a cata- 
lyst converting carbon monoxide to carbon dioxide. 

Hazard: Not safe when nitroparaffin vapors are pres- 
ent. 

horizon. See soil. 

“Hormodin.”’’^ Trademark for a formulation of in- 
dolebutyric acid. 

hormone, animal. An organic compound secreted by 
an endocrine (ductless) gland, whose products are 
released into the circulating fluid. Hormones regu- 
late such physiological processes as metabolism, 
growth, reproduction, molting, pigmentation, and 
osmotic balance. They are sometimes called “chem- 
ical messengers.” Hormones produced by one species 
usually show similar action in other species. They 
vary widely in chemical nature; some are steroids 
(q.v.) — estrogen, progesterone, cortisone— while oth- 
ers are amino acids (thyroxine), polypeptides (vaso- 
pressin), low molecular weight proteins (insulin) and 
conjugated proteins. Amino acid and steroid hor- 
mones have been isolated, and many (including in- 
sulin) have been synthesized and are manufactured 
for medical purposes. Other types are made directly 
from the endocrine organs of animals. 

hormone, plant. See plant growth regulator. 

“Home’s Dry Lead.”*® Trademark for a laborato^ 
chemical used for clarification in sugar analysis. 
Adopted by the Association of Official Agricultural 
Chemists. Available in 1-lb, 5-lb, and lO-Ib bottles 
and 25-lb cartons. 

Hornsfone.”™^ Trademark for zinc fluosilicate con- 
crete hardener. 


hot. Slang for highly radioactive, e.g., hot laboratory. 

hot-melt composition. See adhesive, hot-melt; sealant; 
asphalt; bitumen. 

Houdry process. (1) Catalytic cracking. The vaporized 
charging stock is passed through a fixed bed of catalyst 
(activated hydrosilicate of alumina). Cracking and 
regeneration of catalyst are carried out alternately 
in two reaction chambers; when the catalyst is fouled, 
the vapor is diverted to a second chamber while the 
first is being cleaned by burning off the deposited 
coke with air. The cracked products are separated 
in conventional equipment. The process requires com- 
plicated timing mechanisms to control the alternate 
cracking and regeneration periods. 

(2) Butadiene production. A one-step process the 
essential feature of which is adiabatic dehydrogena- 
tion of butane, in which the heat of reaction during 
the on-stream cy'cle is supplied by burning off coke 
during the regeneration cycle. The butane is pre- 
heated and passed through a fixed bed pelleted 
alumina-chromia catalyst. Several reactors are used 
in a series of cycles allowing for cleaning and re- 
generation of catalyst. 

HPA. Abbreviation for hydroxypropyl acrylate (q.v.). 

HPC black. Abbreviation for hard-processing chan- 
nel black. See carbon black. 

“HPC.”’^^ Trademark for solutions of ammonium 
nitrate, ammonia, and urea; available in various con- 
centrations and proportions from 20 to 49% nitrogen. 

HS. Abbreviation for hydroxylamine sulfate. 

Trademark for hemisulfur mustard seed 
in medicine. 

“H.T.”’* Trademark for monocalcium phosphate. 
Free-flowing beads. 

“HT-44.”^‘’ Trademark for an extremely heat-stable 
liquefying enzyme (an amylase) from a bacterial 
source high in alpha-amylase activity. 

Uses: Textiles, starch adhesives, paper, brewing, in- 
dustrial grain alcohol. 

“HTH.”*'* Trademark for a high-test calcium hypo- 
chlorite product commercially available as a stable, 
water-soluble material in both granular and tablet 
form, containing a minimum of 70% available chlo- 
rine as calcium hypochlorite. 

Uses: Bleaching; sterilizing; oxidizing. 

“HTH-15.”®'’ Trademark for an all-purpose germi- 
cide, disinfectant and stain remover. Contains 15% 
of available chlorine and yields sodium hypochlorite 
solutions directly when added to water. 

Uses: Dairy and poultry farm sanitation; for steriliz- 
ing glasses and food utensils, and general sanitation. 

HTST. Abbreviation for high-temperature short-time; 
refers to processes such as pasteurization, steriliza- 
tion, etc. 

HTU, Abbreviation for height of a transfer unit: the 
height of a distillation column or fractionating tower 
in which unit separation is achieved by transfer from 
liquid to vapor or vice versa, of the materials being 
separated. Unit separation is defined by the differ- 
ential equation that takes into account the varying 
concentrations along the column. HTU is also applied 
to extraction and other countercurrent separation 
processes. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. , 
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hydralazine hydrochloride (I-hj'drazinophthalazine hy- 
drochloride) CsHjNzNHNHz • HCl. 

Properties: White, odorless, crystalline powder. M.p. 
270-280° C (dec); very slightly soluble in ether and 
alcohol; soluble in water; pH (2% solution) 3.5-4.5. 

Grade: N.F. 

Use: Medicine (antihypertensive agent). 

“Hydral” 700 Series."^* Trademark for several grades of 
hydrated aluminum oxide, AI 2 O 3 • 3 H 2 O or AI(OH) 3 , 
of extremely fine, uniform particle size. Fluffy, snow- 
white powders used as fillers in rubber, paper, plastics, 
adhesives, polishes, inks, paints, cosmetics. 

Hydrane process. A method for direct hydrogenation of 
coal. See hydrogenolysis; gasification. 

“Hydraphthal.”^* Trademark for a combination solvent 
and detergent for textile scouring. 

“Hydrar” Process.'*'^ Proprietary process for the catalytic 
hydrogenation of benzene to cyclohexane, or higher 
aromatics to their corresponding cycloparaffins. The 
hydrogenation of benzene is virtually stoichiometric. 
The purity of the cyclohexane is a function of the 
purity of the benzene feed. 

hydrase. See hydrolase. 

“Hydrasperse.”'®’ Trademark for chemically treated 
hydrous aluminum silicate (kaolin). 

hydrate. See hydration. 

hydrated aluminum oxide. See alumina trihydrate. 

hydrated silica. See silicic acid. 

“Hydratex.”^*® Trademark for a group of hydrous 
aluminum silicates (kaolin). 

hydration. (1) The reaction of molecules of water with 
a substance, in which the H — OH bond is not split. 
The products of hydration are called hydrates, i.e., 
CUSO4 + 5H2O— ♦CUSO4 • 5H2O 
A given compound often forms more than one hy- 
drate; the hydration of sodium sulfate can give 
Na 2 S 04 ■ IOH 2 O (decahydrate), Na2S04 • 7 H 2 O (hep- 
tahydrate), and Na2S04 • H 2 O (monohydrate). In 
formulas of hydrates, the addition of the water mol- 
ecules is conventionally indicated by a centered dot. 
The water is usually split off by heat, yielding the 
anhydrous compound. See also water of crystalliza- 
tion; gas hydrate. 

(2) Less specifically, the term hydration is also applied 
to the sorption of water molecules bj' other substances, 
of which cellulose is a good example. In the paper 
industry it is used to describe the combination of 
water with wood pulp in the beater, as a result of which 
fiber-to-fiber adhesion is increased by hydrogen bond- 
ing, thus increasing the strength of the finished sheet. 

hydraulic cement. See cement, hydraulic. 

hydraulic fluid. A liquid or mixture of liquids de- 
signed to transfer pressure from one point to another in 
a system on the basis of Pascal’s Law, i.e., pressure on a 
confined liquid is transmitted equally in all directions. 
For industrial use, such fluids are based on paraffinic 
and cycloparaffinic petroleum fractions, usually with 
added antioxidant and viscosity index improver. 
Rame-resistant types include additives such as 
phosphate esters or emulsions of water and ethylene 
glycol. The brake fluids used in autos are composed of 
(1) a lubricant (polypropylene glycol of 1000-2000 
molecular weight, a castor oil derivative, or a symthetic 


polymeric mixture of mono butyl ethers ofoxyethylene 
and oxypropylene glycols); (2) a solvent blend (mix- 
tures of glycol ethers); and (3) additives for corrosion 
resistance, buffering, etc. Boilingpoints range from 375 
to 550° F. The composition and performance charac- 
teristics are specified by the Society of Automotive 
Engineers. 

hydraulic lime. See lime, hydraulic. 

hydrazine (hydrazine base; hydrazine, anhydrous; di- 
amine) H 2 NNH 2 . 

Properties: Colorless, fuming, hygroscopic liquid; m.p. 
2.0°C; b.p. 113.5°C: m.p. L4°C; sp. gr. 1.004 
(25/4 °C); wt/gal 8.38 lbs; flash point (open cup) 
126°F. Miscible with water and alcohol; insoluble in 
chloroform and ether. Strong reducing agent and 
diacidic, but weak base. Autoignition temp. 518°F. 
Combustion of hydrazine is highly exothermic, yield- 
ing 148.6 kcal/mole; nitrogen and water are products. 

Derivation: (a) Sodium hydroxide, chlorine, and am- 
monia react in aqueous solution to form dilute solu- 
tion of hydrazine (Raschig process). This is concen- 
trated by distillation to the monohydrate, which is 
converted to anhydrous hydrazine by azeotropic dis- 
tillation with aniline, (b) Reaction of ammonia, 
hydrogen peroxide and methyl ethyl ketone in presence 
of an amide and a phosphate forms an intermediate 
that hydrolyzes to yield hydrazine (75%yield reported). 
Not yet in commercial use. 

Grades: To 99% pure. 

Containers: Carboys; steel or aluminum drums. 

Hazard: Highly toxic by ingestion, inhalation, and skin 
absorption. Strong irritant to skin and eyes. Severe 
explosion hazard when exposed to heat or by reaction 
with oxidizing materials. Tolerance, 1 ppm in air. 

Uses; Rocket propellant; agricultural chemicals (maleic 
hydrazide); drugs (antibacterials, antihypertension): 
polymerization catalyst; blowing agent; short-stop- 
ping agent; Spandex fibers; antioxidants (petroleum, 
detergents); plating metals on glass and plastics; fuel 
cells; solder fluxes; scavenger for gases; explosives; 
photographic developers; corrosion inhibitors; oU-well 
drilling in soils containing kaolinite; buoyancy agent 
for undersea salvage; diwng equipment. 

Shipping regulations: (Rail) White label. (Air) Corro- 
sive label. Anhydrous, hydrate, or water solutions 
with 50% or less of water not accepted on passenger 
planes. Solutions with more than 50% water. Cor- 
rosive label. 

hydrazine acid tartrate (hydrazine tartrate) 

N2H4 • C4H6O6. 

Properties: Colorless crystals; m.p. 1 82-1 83° C; solu- 
ble in water. 

Hazard: See hydrazine. 

hydrazine dihydrochloride N 2 H 4 • 2HC1. 

Properties; Colorless crystals; sp. gr. 1.42; m.p. 198°C 
(loses HCl); b.p. 200°C (dec). Soluble in water; 
slightly soluble in alcohol. 

hydrazine hydrate (diamide hydrate). H 2 NNH 2 ■ H 2 O. 

Properties: Colorless, fuming liquid; f.p. — 51.7°C; 
b.p. I19.4°C; sp. gr. 1.032; wt/gal 8.61 lb; flash point 
(open cup) 163°F. Miscible with water and alcohol; 
insoluble in chloroform and ether. Strong reducing 
agent; weak base. Combustible. 

Derivation; See hydrazine. 

Hazard: See hydrazine. 

Uses: Chemical intermediate; azodicarbonamide. 

Shipping regulations: See hydrazine. 
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hydrazine monobromide N 2 H 4 ■ HBr 

g'S nio X?,;"" 

Use; Soldering flux, 
hydrazine monochloride N 2 H 4 ■ Hn 

(37g/100g H 2 O at 2 n°rv ^ soluble m water 
alcohols; insoluble in most oSnklolJem? 
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Hazard; Severe explosion risk 

Con»i. r.g„, 
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X“3;S,“'" Mroeblorlde. Se. byd,al.r|„e 
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minerals; manufacture of inorganic and some alkyl 
bromides; alkylation catalyst. 

Shipping regulations: (Rail) White label. (Air) (ex- 
ceeding 49% strength), Not acceptable; (not exceeding 
49% strength). Corrosive label. 

hydrocarbon. An organic compound consisting exclu- 
sively of the elements carbon and hydrogen. Derived 
principally from petroleum, coal tar, and vegetable 
sources. Following is a resume of the principal types. 
I. Aliphatic (straight-chain) 

(1) Paraffins (alkanes): generic formula C„H 2 „* 2 . 
Saturated, single bonds only. 

(2) Olefins: generic formula C„H 2 n. 

(a) alkenes: unsaturated (one double bond) 

(b) alkadienes: unsaturated (two double 
bonds) (butadiene) 

(3) Acetylenes: generic formula C„H 2 n- 2 . Un- 
saturated (triple bond). 

(4) Acyclic terpenes. Unsaturated. (Polymers of 
isoprene, CjHs). 

Note: Some aliphatic compounds have branched chains 
in which the subchain also contains carbon atoms 
(isobutane); both chains are essentially straight. 

II. Cyclic (closed ring). 

(1) Alicyclic: three or more carbon atoms in a ring 
structure, with properties similar to those of 
aliphatics. 

(a) Cycloparaffms (naphthenes): saturated 
compounds often having a boat or chair 
structure, e.g., cyclohexane, cyclopentane. 

(b) Cycloolefins: unsaturated, two or more 
double bonds, e.g., cyclopentadiene (2), 
cyclooctatetraene (4). 

(c) Cycloacetylenes (cyclynes): unsaturated 
(triple bond). 

(2) Aromatic: unsaturated; hexagonal ring struc- 
ture (three double bonds); single rings and 
double or triple fused rings. 

(a) benzene group (1 ring) 

(b) naphthalene group (2 rings) 

(c) anthracene group (3 rings) 

(3) Cyclic terpenes: monocyclic (dipentene) di- 
cyclic (pinene). 

hydrocarbon, halogenated. A hydrocarbon in which 
one or more of the hydrogen atoms has been replaced 
by fluorine, chlorine, bromine, or iodine. Examples: 
carbon tetrachloride, chlorobenzene, chloroform, tri- 
fluoromethane. This greatly increases the anesthetic 
and narcotic action of aliphatic hydrocarbons. Many 
halogenated hydrocarbons are highly toxic; some may 
detonate on contact with barium. A number of the 
chlorinated types are used as insecticides. See also 
fluorocarbon; chlorofluorocarbon. 

hydrocellulose. See cellulose, hydrated. 

hydrochloric acid. Hydrogen chloride in aqueous solu- 
tion. See also hydrogen chloride. 

Properties: Colorless or slightly yellow, fuming, pungent 
liquid. F.p. — 115°C; b.p. -85°C; flash point, none. 
A constant-boiling acid containing 20% hydrogen 
chloride is formed. Hydrochloric acid is a strong, 
highly corrosive acid. The commercial “concentrated” 
or fuming acid contains 38% of hydrogen chloride and 
has a sp. gr. 1.19. Soluble in water, alcohol and 
benzene. Noncombustible. 

Derivation: (a) By-product of the chlorination of ben- 
zene and other hydrocarbons; by furnace combustion 
of chlorine and hydrogen. 

Grades: U.S.P. (35-38%); N.F. diluted (10%); technical 


(usually 18, 20, 22, 23° Be, corresponding to approx. 
28, 31, 35, 37% HCl); F.C.C. 

Containers: Glass bottles; carboys; rubber-lined steel 
drums; rubber-linked tank cars. 

Hazard: Highly toxic by ingestion and inhalation; 
strong irritant to eyes and skin. Safety data sheet 
available from Manufacturing Chemists Assn., Wash- 
ington, D.C. 

Uses: Acidizing (activation) of petroleum wells; 
chemical intermediate; ore reduction; food processing 
(corn syrup, sodium glutamate); pickling and metal 
cleaning; industrial acidizing; general cleaning, e.g., of 
membranes in desalination plants; alcohol denaturant. 
Shiping regulations: (Rail) White label. (Air) Corro- 
sive label. 

hydrocinnamic acid (3-phenylpropionic acid) 
C6HSCH2CH2COOH. 

Properties: Crystals with hyacinth-rose odor. M.p. 
46°C. 

Derivation: Reduction of cinnamic acid with sodium 
amalgam. 

Uses: Fixative for perfumes; flavoring, 
hydrocinnamic alcohol. See phenylpropyl alcohol, 
hydrocinnamic aldehyde. See phenylpropyl aldehyde, 
hydrocinnamyl acetate. See phenylpropyl acetate. 

hydrocodone bitartrate (USAN). See dihydrocodeinone 
bitartrate. 

hydrocolloid. A hydrophilic colloidal material used 
largely in food products as emulsifying, thickening and 
gelling agents. They readily absorb water, thus increas- 
ing viscosity and imparting smoothness and body tex- 
ture to the product, even in concentrations of less 
than 1%. Natural types are plant exudates (gum 
arable), seaweed extracts (agar), plant seed gums or 
mucilages (guar gum), cereal gums (starches), fermen- 
tation gums (dextran), and animal products (gelatin). 
Semisynthetic types are modified celluloses and 
modified starches. Completely synthetic types are also 
available, e.g., polyvinylpyrrolidone. Most are carbo- 
hydrate polymers, but a few, such as gelatin and casein, 
are proteins. 

hydrocortisone (17-hydroxycorticosterone; cortisol; hy- 
drocortisone alcohol) C21H30O5. An adrenal cortical 
steroid hormone. 

Properties: White, odorless, crystalline powder; sensi- 
tive to light; bitter taste; m.p. 21 2-220° C with some 
decomposition. Freely soluble in dioxane and meth- 
anol; insoluble in ether and water; soluble in alcohol 
and acetone. 

Derivation: Isolation from extracts of adrenal glands; 
synthesis from other steroids. 

Grade: U.S.P. 

Use: Medicine (anti-inflammatory agent). Also used as 
the acetate and sodium succinate salts. 

See also cortisone. 

“Hydrocorfone.”’’’ Trademark for hydrocortisone 
(q.v.). 

hydrocracking. The cracking of petroleum or its 
products in the presence of hydrogen. Special catalysts 
are used, for example, platinum on a solid base of 
mixed silica and alumina, or zinc chloride. See also 
hydrogenation; hydrogenolysis; hydroforming. 

hydrocyanic acid (prussic acid; hydrogen cyanide; for- 
monitrile) HCN. 

Properties: Water-white liquid at temperatures below 
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future possibilities by use of a special plastic elec- 
trolyte originally developed for fuel cells. 

Method of purification; By scrubbing with various so- 
lutions (see, especially, the Girbitol absorption pro- 
cess). For very pure hydrogen, by diffusion through 
palladium. 

Grades: Technical; pure, from an electrolytic grade 
of 99.8% to ultra-pure, with less than 10 ppm im- 
purities. See also para-hydrogen. 

Containers: Steel cylinders; tank cars (in cylinders); 
pipeline. 

Hazard: Highly flammable and explosive; dangerous 
when exposed to heat or flame. Explosive limits in 
air 4 to 75% by volume. 

Uses (Gas): Production of ammonia and methanol; 
hydrocracking, hydroforming and hydrofining of 
petroleum; hydrogenation of vegetable oils; hydro- 
genolysis of coal; reducing agent for organic synthesis 
and metallic ores; reducing atmospheres to prevent 
oxidation; as oxyhydrogen flame for high tempera- 
tures; atomic-hydrogen welding; instrument-carrying 
balloons; making hydrochloric and hydrobromic 
acids; production of high-purity metals. 

(Liquid): Coolant and propellant; fuel for nuclear 
rocket engines for hypersonic transport (mach 6); ■ 
missile fuel; cryogenic research. 

Shipping regulations: (gas) (Rail) Red Gas label; 
(Air) Flammable Gas label. Not accepted on pas- 
senger planes, (liquid) (Rail) Red Gas label; not 
accepted by express. (Air) Not accepted. For other 
carriers, consult authorities. 

Note: In view of the energy-releasing capacity of 
hydrogen, especially its isotope tritium (H^), which 
occurs in thermonuclear reactions, hydrogen is re- 
garded by some authorities as the ultimate energy 
source. Splitting of the water molecule by thermo- 
chemical or nuclear reactor technology is considered 
to be an active f^uture possibility for producing hy- 
drogen in high volume for use as an energj' source. 
The electrolytic method is too inefficient for this 
purpose. Research on development of a controlled 
hydrogen fusion reaction is in progress, but positive 
results are unlikely in this century. The use of hy- 
drogen as a transportation fuel for naval ships and 
aircraft is under active investigation. 

ortho-hydrogen. See para-hydrogen. 

para-hydrogen. Type of molecular hydrogen preferred 
for rocket fuels. Molecular hydrogen (H:) exists in 
two varieties, ortho and para, named according to 
their nuclear spin types. Ortho-hydrogen molecules 
have a parallel spin; para- an antiparallel spin. By 
cooling to liquid air temperature and use of a ferric 
oxide gel catalyst, the normal equilibrium of 3 
ortho- to 1 para- is displaced and para-hydrogen 
may be isolated. It is being produced with less than 
5 ppm impurities. 

hydrogenation. Any reaction of hydrogen with an or- 
ganic compound. It may occur either as direct addi- 
tion of hydrogen to the double bonds of unsaturated 
molecules, resulting in a saturated product, or it 
may cause rupture of the bonds of organic com- 
pounds, with subsequent reaction of hydrogen with 
the molecular fragments. Examples of the first type 
(called addition hydrogenation) are the conversion 
of aromatics to cycloparaffins and the hydrogenation 
of unsaturated vegetable oils to solid fats by addi- 
tion of hydrogen to their double bonds. Examples of 


the second type (called hydrogenolysis) are hydro- 
cracking of petroleum and hydrogenolysis of coal to 
hydrocarbon fuels. See also hydrogenolysis; hydro- 
cracking; hydroforming. 

hydrogen azide NHj. See hydrazoic acid. 

hydrogen bond. An attractive force, or bridge (q.v.) 
occurring in polar compounds such as water, in 
which a hydrogen atom of one molecule is attracted 
to two unshared electrons of another. The hydrogen 
atom is the positive end of one polar molecule and 
forms a linkage with the electronegative end of an- 
other such molecule. In the formula below, the hy- 
drogen atom in the center is the “bridge.” 

H:0:H:6:H:0: 

ii ii H 

Hydrogen bonds are only one-tenth to one-thirtieth 
as strong as covalent bonds (q.v.), but they have 
pronounced effects on the properties of substances 
in which they occur, especially as regards melting 
and boiling points and crystal structure. They are 
found in compounds containing such strongly elec- 
tronegative atoms as nitrogen, oxygen and fluorine. 
They play an important part in the bonding of cellu- 
losic compounds, e.g., in the paper industiy', and oc- 
cur also in many complex structures of biochemical 
importance, e.g., adenine-uracil linkage in DNA. 

hydrogen bromide. See hydrobromic acid; hydrogen 
bromide, anhydrous. 

hydrogen bromide, anhydrous HBr. 

Properties: Colorless gas; sp. gr. 2.71 (referred to 
air); f.p. -86°C; b.p. -66.4°C; specific volume 4.8 
cu ft/lb (70°F, 1 atm). Soluble in water and alcohol. 
Nonflammable. 

Derivation: (a) By passing hydrogen with bromine 
vapor over warm platinum sponge, which acts as a 
catalyst, (b) As a byproduct in the bromination of 
organic compounds. The gas is liquefied under a 
pressure of 350 psi at 25° C. 

Grades: Up to 99.8% min purity. 

Containers; Cylinders. 

Hazard: Toxic by inhalation; strong irritant to eyes 
and skin. Tolerance 3 ppm in air. 

Uses: Organic synthesis; makes bromides by direct 
reaction with alcohols; intermediates for barbiturate 
manufacture; acts as intermediate in the manu- 
facture of synthetic hormones; alkylation catalyst. 

Shipping regulations: (Rail) Green label. (Air) Non- 
flammable Gas label. Not acceptable on passenger 
planes. 

See also hydrobromic acid. 

hydrogen chloride HCl. 

Properties: Colorless, fuming gas with a suffocating 
odor; sp. gr. 1.268 (referred to air); f.p. — 114°C; 
b.p. — 85°C; specific volume 10.9 cu ft lb (70° F, 1 
atm). Very soluble in water; soluble in alcohol and 
ether. Nonflammable. 

Derivation: The large-scale commercial processes are 
designed to produce hydrochloric acid (q.v.). Anhy- 
drous hydrogen chloride may be made by (a) a frac- 
tional distillation process under pressure, or (b) in- 
dependent of the acid processes, by passing hot 
burner gases (source of hydrogen) over anhydrous 
calcium chloride. 

Containers; Cylinders. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



HYDROGEN CYANIDE 


452 


inhalation; strong irritant to eves 

zanon, alkylation, and nit/atfonSioT ' 

Shipping regulations; (Rail) Green lahpi Va- \ xi 
flammable Gas label x'm . Non- 

planes. accepted on passenger 

See also hydrochloric acid. 


hydrogen cyanide. See hydrocyanic acid 
hydrogen dioxide. See hydrogen peroxide 
hydrogen electrode. See electrode, hydrogen 

-a; Mrogen 

h.vdrogen fluoride, anhydrous HF 

lords' gL,wS"lo7ub£Tn"vk r''"-',?’ 

-83°C; b.p. 19 5°C- sn <fr ‘""iPeratures. F.p 
™l, i7cuft/lb(70°F ufm) Nn sp. 

Derivation; Distillatinn Nonflammable. 

calcium fluoride and sulfuric arVt®'‘^i'‘°"rP''°'‘“« of 
hcic acid. suitunc acid; also from fluosi- 

Grade; To 99.9% min purity 

HS'H'^i?;''"‘'^^-^''^okcars. 

fong irritanuo'ejes stin and‘'°" inhalation; 
Tolerance, .3 ppm i air ^ ^ membranes. 

nuormatmg agent in organ ^^^^tions; 

tions; production of fluome LnW ? morganic reac- 

;f„t- a r.or;;s„tTn™g":;i-Si 

rosivefabd®No|ac«'Seo'i(*‘'‘‘' ai’a. (Air) Cor- 

See also hydrofluoric acid ^ Passenger planes. 

=“"«»»» acid. 

£d.Toa,c ;,r 

"«“»E»™aeC.a,a.,. 

Mrogen .on concentration. See pH. 

hyd?ogenm?on‘^relSionln'’w^^^^^ D’pe of 

of an organic compound molecular cleavage 
hydrogen to each ^tion Cim^^/'*’ "^^ition ff 
IS hydrocracking (hvdrooVn,^- application 

organic molecules wiii, r^ splitting) of large 
react with hydrogen ‘b/°™^‘'°" “/fragments thm 

coal made into a paste pulverized 

catalyst; the mixturrpU 1 ““ ^ metallic 

The'^r"^'! 300 to TOO^afm^? hydrogen was 

Ihe coa was converted imn h 300°C. 

t^ec 8 a/oline, and hydrocarbon n distillable 

tion.^^J'^'drogen are necessar\®^sf*' fluanti- 

a. hydrogenation. See also gasifica- 


SSr ,°5St- O' 

™ “ ^O^cfft “Si' 

percentage of an inh.'htfV, oigniy stable, a low 
sodium stannate is nc acetanilide or 

catalytic effect of trn/ r counteract the 

copper and ofhoVl ®' tmpurities, such as iron, 
sample’ of hydrogen relatively stable 

the rate of aboufo^sc/ typically decomposes at 
Derivation- fa) ai tSf-^'" temperature. 

quinone,"sS\7,^f2 “vf 

continuous process n wh ni^ ^ D'di' 

the oxidation sten is rod. onJ Atiinone formed in 
by hydrogen in tho r, '^®d need to the starting material 
catalyst; ( 1 ?) by electroRhV^^ of a supported palladium 
sulfu'ric aKr addt^ anf 'u"- 

verted electmlvtinoii bisulfate is cen- 

ts then hydrolyzed to fo ‘^“iP^f^ydisulfate which 
tion of isooroK ‘ n “.- 0 ^= (“I af‘°^ida- 
used. cohol. Method (a) is most widely 

°nd90%)-'FCC Mo'r'’"'^"' 

are 27.5. 35, 50, and 70 “™"’“" ““"’mercial strengths 

?rums"?on-lTurl^l'“ ^'“tninum 

and steel overnnnt^^ ^ polyethylene drums with fiber 
Hazard 'cocks and tank cars, 

strong irritams''^na'^ are highly toxic and 

Strong oxldizf;. explosion risk. 

IS da,a^ "S®"'-. Tolerance, I ppm in air. 
Chermsts Assn ^J'^'l^l’lc from Manufacturing 

27.5% •’ '^^hmgton, D.C. for cone, ove? 

pulp halr^fln-^ deodorizing of textiles, wood 
peroxides-’ nnin a’ ^“"cce of organic and inorganic 
rocket fu;i-7'P paper industry; plasticizers; 
antichloi- dvf.; rubber; manufacture of glycerol; 
tory reao'en/ ■“ “ofroplating; antiseptic; labora- 
and redifctio’n- hydroxylation; oxidation 

lose denVa .W’ "r°"‘^' ““"'co' for starch and cellu- 
ing and oxidiVl’ "^“f'cmg and cleaning metals; bleach- 
in wine dk ril la r® ^8“"' m foods; ntutraliziAg agent 

chlorine in disinfectant; substitute for 

wiiorine m water and sewage treatment 

sofurions ^hite label. (Air) 

weight lot r«. -"I"i -"^ore than 8 % H: 0 : by 
8 % but not m solutions containing more than 

rosivellbe?- H:0: by weight. Cor- 

K., ...„.-fx. ’ solutions containing more than 40%H2O2 
table. (Solid) Organic peroxide 


- ouiuiiuns cont; 
“T ^Y^'Sht, not acceptable 


hydrogen phosphide. See phosphine, 
hydrogen, phosphorefted. See phosphine, 
hydrogen selenide H 2 Se. 

disulfid? soluble in water, carbon 

ioo. ’ b.p. -42°C; f.p. -64°C; sp. gr. 

Grade; 98% pure. 

Containers; Cylinders. 

skin-^^dam'fi'/^ *’T inhalation. Strong irritant to 
ind exnlncB,”® -*^. "ugs and liver. Dangerous fire 
— ■ P _cn risk; reacts violentiv' vi'tfh nYTrflzinp 


and ’exnlUl^'”® lungs and liver. Dangerous fire 

iic^c. ^'cidnce, u.Uo ppm in air. 

h^droppn n • ° « selenium nietallic selenides and organo- 

O-At H 2 O 2 (molecular fr»r prenararinn^^^f doping gas mixtures for 

( ^*'uctural formula) ^^ula); H — O — con^rnllpH*^ semiconductor materials containing 

sSnP r/'?°.-'’‘®“f''Suificant impurities. 

I'PPmg regulations: (Air) Not acceptable. 
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hydrogen slush. A mixture of solid and liquid hydro- 
gen at the hydrogen triple point, 13.8°K. and 1.02 
psia. It is denser and less hazardous than liquid hy- 
drogen. 

hydrogen sulfide (sulfuretted hydrogen) HiS. 

Properties: Colorless gas; offensive odor; sweetish 
taste. Soluble in water and alcohol; sp. gr. 1.1895 
referred to air; f.p. — 83.8°C; b.p. — 60.2°C; sp. 
vol. 11.23 cu ft/lb (70° F, 1 atm); autoignition temp. 
500° F. 

Derivation: (a) By the action of dilute sulfuric acid 
on a sulfide, usually iron sulfide; (b) by direct union 
of hydrogen and sulfur vapor at a definite tempera- 
ture and pressure; (c) as a by-product of petroleum 
refining. 

Containers; Steel cylinders; as liquid at 350-400 psi 
in 60-ton tank cars or 13-ton trailers (specially de- 
signed equipment is required for bulk shipment). 
Grades: Technical 98.5%; purified 99.5% min.; C.P. 
Hazard: Toxic by inhalation; strong irritant to eyes 
and mucous membranes. Highly flammable, dan- 
gerous fire risk. Explosive limits in air 4.3 to 46%. 
Tolerance, 10 ppm in air. Safety data sheet available 
from Manufacturing Chemists Assn., Washington, 
D.C. 

Uses: Purificatoin of hydrochloric and sulfuric acid; 
precipitating sulfides of metals; reagent; manufacture 
of elementary sulfur. 

Shipping regulations: (Rail) Red Gas label. (Air) 
Flammable Gas label. Not acceptable on passenger 
planes. 

hydrogen tellurate. See telluric acid. 

hydrogen felluride HjTe. Colorless gas or yellow nee- 
dles; sp. gr. (liq.) 2.57 (— 20°C); f.p. — 49°C; b.p. 
— 2°C. Soluble in water but unstable; soluble in al- 
cohol and alkalies. 

Hazard: See hydrogen selenide. 

Shipping regulations: Not listed. 

hydro!. See tetramethyldiaminobenzhydrol. 

hydrolase (hydrase). An enzyme which catalyzes the 
removal of water from the substrate. See enzyme. 

“Hydrolin.”*'’ Trademark for an ammonium nitrate 
base blasting agent which requires specially con- 
structed primers for detonation. 

Use: For seismic prospecting at sea. 

Hazard: See ammonium nitrate. 

hydrolube. A water-glycol base noncombustible hy- 
draulic fluid. 

“Hydrolux” D.^‘ Trademark for a clear straw-colored 
liquid, completely miscible in water. A complex or- 
ganic, stabilized reducing agent for vat color dyeing 
and printing. 

hydrolysis. A chemical reaction in which water reacts 
with another substance to form two or more new 
substances. This involves ionization of the water 
molecule as well as splitting of the compound hydro- 
lyzed. e.g., CH,COOC:Hs + H • OH— »CH,COOH + 
CrHiOH. Examples are conversion of starch to glu- 
cose by water in the presence of suitable catalysts; 
conversion of sucrose (cane sugar) to glucose and 
fructose by reaction with water, in the presence of an 
enzyme or acid catalyst; conversion of natural fats 
into fatty acids and glycerin by reaction with water 
in one process of soap manufacture; and reaction of 
the ions of a dissolved salt to form various prod- 
ucts. such as acids, complex ions, etc. 


“Hydromagma.” Trademark for magnesium hy- 
droxide (q.v.). 

“Hydron.”’®’ Trademark for sulfide blues derived 
from carbazole. 

hydronium ion. An ion (HjO^ formed by the transfer 
of a proton (hydrogen nucleus) from one molecule of 
HiO to another; a companion ion (OH~) is also 
formed; the reaction is 2 H 2 O — > H 3 O'" + OH“. For- 
mation of such ions is statistically rare, resulting 
from the interaction of water molecules in a ratio of 1 to 
556 million. 

hydroperoxide. An organic peroxide having the gen- 
eralized formula ROOH. An example is ethyl hydro- 
peroxide (C2H5OOH). Methyl and ethyl hydro- 
peroxides are unstable, and thus are strong oxidizing 
agents and explosion hazards; those of higher molecu- 
lar weight are more stable. Hydroperoxides can be 
derived by oxidation of saturated hydrocarbons, or 
by alkylating hydrogen peroxide in a strongly acidic 
environment; they are used as polymerization ini- 
tiators. 

hydrophilic. Having a strong tendency to bind or absorb 
water, which results in swelling and formation of 
reversible gels. This property is characteristic of 
carbohydrates, such as algin, vegetable gums, pec- 
tins, and starches, and of complex proteins such as 
gelatin and collagen. 

hydrophobic. Antagonistic to water; incapable of dis- 
solving in water. This property is characteristic of 
all oils, fats, waxes and many resins, as well as of 
finely divided powders like carbon black and magne- 
sium carbonate. 

hydroponics. See nutrient solution. 

“Hydro-Pruf.” Trademark for a silicone water re- 
pellent for fabrics. Applied with a catalyst at high 
curing temperatures. 

hydroquinol. See hydroquinone. 

hydroquinone (quinol; hydroquinol; para-dihydroxyben- 
ene) aHj(OH):. 

Properties: White crystals; soluble in water, alcohol 
and ether. Sp. gr. 1.330; m.p. 170°C; b.p. 285°C. 
Flash point 329° F; combustible; autoignition temp. 
960° F. 

Derivation: Aniline is oxidized to quinone by manga- 
nese dioxide and is then reduced to hydroquinone. 
Grades: Technical; photographic. 

Containers; Glass bottles; multiwall paper sacks; fiber 
drums. 

Hazard: Toxic by ingestion and inhalation; irritant. 
Tolerance, 2 mg per cubic meter of air. 

Uses; Photographic developer (except color film); dye 
intermediate; medicine; antioxidant; inhibitor; stabi- 
lizer in paints and varnishes, motor fuels and oils; 
antioxidant for fats and oils; inhibitor of polymeri- 
zation. 

hydroquinone benzyl ether. See para-benzyloxyphenol. 

hydroquinone dibenzyl ether 
' C^H.CH:0C.H40CH;C6H.. 

Properties: Tan powder; m.p. 119°C (min); purity 
90% (min). Insoluble in water; soluble in acetone, 
benzene, and chlorobenzene. Combustible. Low tox- 
icity. 

Uses: Solvent; perfumes, soap, plastics and phar- 
maceuticals. 
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— iwAiciiy. 

hydn>xye|)f;xyj}j^|^’^T*ox^et^ Hher (para-di.f2- 

Containers; Lined steel drums. 

thanes and hard y'^Sv „ Polyure- 

hydroquinone rtiry. synthesis. 

sorbs ultraviolet light in ^ constant 2 8- ah 

3 .a, 

hydroqmnone monoefhvi y Low toxicity. 

24^74&p-'®W. White sohd^'m*’”^^'’’’®"”') 

|ES^'S5!SXpbd.pb 
2?vaaf25.;yc,tgLS;Ea.,?-.q..P. 


droca?boIi's\'!td"‘“/^"' sTabni'ze?for'^chT"‘*‘'®“‘'^**’ 

monomers anH^ '*’>'* cellulose in h-r.^ '"^ted hy- 

hydrosolvatfon Solve' 

un"derSog^^°^ (containing 

S V°hi?;° -e .^^"^'’loridP SrS'^C^ 


Ptng or reccing agents In^dve'^ '^H®®* 
operations. In som® cases fhe '®'h 

used. Derivation is hv thl derivatives are 

on aqueous sodium ^hvHrn^'^Vr” (otmaldehyde 

formaldehyde sulfu^^in^-^ °'' (tom zinc 

Hazard: Probably Li? by inys^om"^'™ 

^increas?ng the amS^ous s"'l’'hT^^* property of 
soluble organic %emicl°s “ Used ''^"T *''®'"'( 
formulation of liquid detergen^f^' 

form of vitamin B • .ff^^- ^^ytiroxocobamide. A 
3 ^^ lamin B.^, used in medicine. See vitamin 

paraT!f '’^t^toxycitronella dimethyl acetal, 

hvdrnv Pttra-acetylaminophenol. 

Properties- 'cSiS^c°'“; ^^HeOHCOOH. 

79“ C; b.p. decomn,^^^^**^ ®’i ^liquescent; m.p. 78- 
and ether AvailahC- ®°*ttble in water, alcohol 
'■on; lighi Vtraw cnin‘^TT""'>">' " 70% solu- 

sugar; sp. gr | 27- m °‘^°t like burnt 

Derivation: From combustible, 

water or aqueous ali-°[°^k^*'‘^ boiling with 

hE3 '|5^ S: 2k "pEs""’ 

per pickling- adhfc;n»^ soldering compounds; cop- 

petroleum emulsions- nh .electroplating; breaking of 
emulsions; chelating agent for iron. 

hydroxyacop,. Sep hydroxy.2.p,„p,„„„p, 

Propertfe'?*r>Ht*”'’j!’®"M"e C(i.H,(OH)COCH,. 
sP- gr. (20 8°cri^nn7°'K et*ct; 

fractive index^n ^omi < ^‘=- 

water Combustible.^^'^^^ 1-5580; slightly soluble m 

1-066; bp 37°cr5nm""s ®°'t'‘'°n): Sp. gr. (20'>C) 
mm- f n -fson-' o ''^P°t pressure- (20°C) 17 

Container: 55-g?i ^rumT™^ 

Hazard; May be toxic. 

ani' nolvhvrir'®'®’ '"^“'nhilizing agent for proteins 
pClyvSfcomn? crosslinking agent for 

tiles). ^ pounds, shrinkage control agent (tex- 

heta-hydroxyalanine. See serine, 
y oxy 3 (heta-aminoefhyl)indole. See serotonin. 

w^/'aicohof' kf '"•P- I25-I26°C. Soluble in 
Derivation- p ’ chloroform, and ethyl acetate, 
salt of n.-frxf fk'” para-nitrobenzyl chloride and a 
ethane ethane or from anisaldehyde and nitro- 

Use^-'*iu'J^-7 ’’C toxic. 

e icine (also as hydrobromide). 

hydroxyaniline. See aminophenol. 

ortho-hydroxyanisole. See guaiacol. 

hydroquinone monomethyl 


9-hydroxyanfhracene. See anthranol. 
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hydroxyapatite Caio(POj)6(OH)2. The major con- 
stituent of bone and tooth mineral. It is a finely di- 
vided, crystalline, non-stoichiometric material rich 
in surface ions (carbonate, magnesium, citrate) 
which are readily replaced by fluoride ion, thus af- 
fording protection to the teeth. See also fluorida- 
tion; calcium phosphate, tribasic. 

para-hydroxyazobenzene-para-sulfonic acid 
HOC6N4NNC6H4SO3H. 

Properties: Orange-red crystals; very soluble in water. 
Uses: Analytical reagent; precipitant for numerous 
organic bases. 

meta-hydroxybenzaldehyde HOC6H4CHO. 

Properties; Orange-pink crystals; m.p. 101.5°C; 
slightly soluble in cold water; very soluble in hot 
water and aromatic hydrocarbons. 

Hazard; May be toxic by ingestion. 

Uses; Intermediate for dyes, plastics, pharmaceuti- 
cals and bactericides; color, reagent for Schiffs rea- 
gent; sensitizing agent in photographic emulsions. 

ortho-hydroxybenzaldehyde. See salicylaldehyde. 

para-hydroxybenzaldehyde HOC6H4CHO. 

Properties: Colorless needles; soluble in alcohol, 
ether, or water; sp. gr. 1.129; m.p. 116°C (sub- 
limes). 

Uses: Pharmaceuticals, 
ortho-hydroxybenzamide. See salicylamide. 
hydroxybenzene. See phenol. 

2-hydroxy- r,2'-benzocarbazoIe-3-carboxylic acid 
C17H11NO3. A four-ring structure. Light green pow- 
der; m.p. 31 5-320° C; soluble in ethyl alcohol and 
acetone; Insoluble in water. Used in the manufacture 
of dye intermediates and other organic chemicals. 

meta-hydroxybenzoic acid C6H4(OH)COOH. 

Properties: White powder; m.p. 200°C. Soluble in 
water and hot alcohol. Nontoxic. 

Uses; Intermediate for plasticizers; resins; light stabi- 
lizers; petroleum additives; pharmaceuticals. 

ortho-hydroxybenzoic acid. See salicylic acid. 

para-hydroxybenzoic acid Q,H4(OH)COOH ■ H2O. 
Properties: Colorless crystals; soluble in alcohol, 
water, and in ether. M.p. 2I0°C. Nontoxic. 
Derivation: Interaction of para-aminobenzoic acid 
and nitrous acid. 

Uses; Intermediate; synthetic drugs; food presers'a- 
tive (up to 0.1%) (approved by FDA). Its methyl, 
propyl and butyl esters are preservatives for cos- 
metics and pharmaceuticals. 

2-hydroxybenzophenone C6H5COC6H4OH. A solid; 
m.p. 41°C; b.p. 210°C (27 mm). Insoluble in water; 
soluble in alcohol. An ultraviolet absorber used in 
plastics. 

ortho-hydroxybenzyl alcohol. See salicyl alcohol. 

beta-hydroxybutyraldehyde. See aldol. 

beta-hydroxybiityric acid CHjCHlOHlCHzCOOH. 
Properties: Viscid, yellow mass; m.p. 48-50°C; b.p. 
130°C (12 mm); very soluble in water, alcohol, and 
ether. 

Derivation; Interaction of acetoacetic acid and sodium 
amalgam. 

Grades: Technical; reagent. 

Use: Intermediates. 


2- hydroxycamphane. See borneol. 

hydroxy-beta-carofene. See cryptoxanthin. 

hydroxychloroquine sulfate C18H26CIN3O • H2SO4. 

Properties: White, crystalline, odorless powder. Bit- 
ter taste; pH of solutions 4.5. Freely soluble in water. 
Insoluble in alcohol, chloroform, ether. Exists in 
two forms: m.p. usual form 240° C; m.p. other form 
I98°C. 

Grade: U.S.P. 

Use: Medicine. 

3- j8-hydroxychoIestane. See dihydrocholesterol. 

hydroxycitronellal (citronellal hydrate; 3,7-dimethyl-7- 
hydroxyoctanal) 

(CH3)2C(0H)(CH2)3CH(CH3)CH2CH0. 

Properties: Viscous, colorless or faintly yellow liquid; 
sweet lily-type odor; sp. gr. 0.925-0.930 (I5°C); re- 
fractive index (n 20/D) 1.448-1.450; optical rotation 
(Java type) +9 to +10.5°; boiling range 94-96°C (1 
mm). Soluble in alcohol (50%), fixed oils; slightly 
soluble in water, glycerol, and mineral oil. Com- 
bustible; nontoxic. 

Derivation: From citronellal (Java citronella or Euca- 
lyptus citriodora). 

Grades; Perfume; F.C.C. 

Containers; Cans. 

Uses; Perfumery (fixative, muguet odor); flavoring; 
soap and cosmetic fragrances. 

hydroxycitronellal dimethyl acetal (hydroxyacetal) 

(CH3)2C(0H)(CH2)3CH(CH3)CH:CH(0CH3)2. 

Properties: Colorless liquid; light floral odor; sp. gr. 
0.925-0.930 (25/25°C); refractive index 1.4410- 
1.4440 (20° C). Soluble in most fixed oils, mineral 
oil, propylene glycol. Insoluble in glycerin. Combus- 
tible; nontoxic. 

Grades: Perfume; F.C.C. 

Uses; Flavoring agent in foods; perfumery. 

hvdroxycitronellal-methyl anthranilate Schiffbase 

'(CH3)^C(0H)(CH:)3CH(CH,)CH2CH:N- 

Q,H4C00CH3. 

Properties: Linden-orange flower odor; yellow honey- 
like viscous liquid; stable; refractive index (n 20/ D) 
1.5350-1.5460; flash point (TCC) 206°F. Soluble in 
2 parts of 70% alcohol, 1 part of 80% alcohol. Com- 
bustible; nontoxic. 

Use: Perfumery'. 

17-hydroxycorticosterone. See hydrocortisone. 

2- hydroxy-para-cymene. See carvacrol. 

3- hydroxy-para-cymcne. See thymol. 

1- hydroxy-2,4-diamylbenzene. See diamyl phenol. 

para-hydroxydiphenylamine (anilinophenol) 
C6H5NHC6H4OH. Gray solid leaflets; m.p. 70°C 
(approx); purity 98% (min); b.p. 330°C; insoluble in 
water; soluble in alcohol, ether, acetone, chloro- 
form, alkali, and benzene. 

Hazard: Probably toxic and irritant. 

hydroxydiphenyl. See phenylphenol. 

2- hydroxyethanesulfonic acid. See isethionic acid. 

hydroxyethylacetamide. See N-acetylethanolamine. 

2-hydroxyethyI acrylate (HEA). A functional mono- 
mer for the manufacture of thermosetting acrylic 
resins (q.v.). 

2-hydroxyethylamine. See ethanolamine. 
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2-hj'droxycthyl carbamate HjNCOOCftCH^OH 

^bTl3o''u5^Cn‘"' m,p.43°C; 

•p. iJU IJS c (1 mm); density 1.2852 e/cc C20°rv 

'-'--I- 

hydroxyethylcellulose (“Cellosize”) 
vents; soluble in hot or cold wlter Jki ° 

trated salt solutions gre^e and nil 
toxic. Combustible ® ° '^^^'stant. Non- 

Contamers: Fiber drums. 

vSi “'r 

-v s7Vf^oTZ2,!ISL‘' 

"Cts, ,„ecticid=s. and imb'lSSt"''’'’" 
pHTOCCh“^h7ch a«d (HEDTA) 

Use; Chelating compound 

'’S“'d'“J«M).%, Sd. l-.zt„di„dd.h.. 


adSSi aS,'„,?r sSnS*"- 

N-2-hydroxyethylpiperidi„e. See 2-piperidinoethanol. 
f-P- -21.3°Q refractii'e^’lllL' n|67 

with water. Low toxicfty (25/D); miscible 

o?fm!x"tu“rfo? cfr'boL'f " 

Uses- Alkalinp and bicarbonate, 

and's^rfactants ^ ^ ’ '"‘^''"’^‘^iate for choline salts 

hydroxide. See 

1-hydroxyfenchane. See fenchyl alcohol. 

See diacetone al- 

‘Chemical group -OH occurring 
ofalSoVs^SeSso'-^ol^'^" characteristic group 


sssssr 

I i;°'/p'‘i7j5gtly viscous iiquid; ,p. gc. 

iti:'^2°C; flash point %4 of "® (25 mm) 
with water; soluble in lowet piV h"]P miscible 
Grad'e" 70% ' Combustible. ^‘‘ghtly solu- 

&nter^'ediam‘.°'‘'‘' Moderate fire risk. 


2-1 


60=F); f.p --120C ‘‘.quid; sp. gr. 1 064 (77/ 
Miscible with watw and‘*s''Xhl'"(‘^'' '-4505 (25/ D ) 
solvents. An inhibitor fs usua iVaHH'’^'"”" 

'ogoug sw, lire. Tdc ?s^;;s,‘v.i“'s 
'-"■I’ aykaa) is (l.m^ble; mod- 

Grades: 30%; 96% 

Use"s:"T.^;,-^^-S"'’d™ms. 

enamels. ^ ‘‘csins, binder for nonwoven fabrics- 

Sa. N-„„,pbo„„c 

H^CH^rH^Mr-'P'^'^^’^'ne 
p CH:CH:NCH£f^„^^^^ 

^“Pcrt.es: Liquid; sp. gr. ,.05,4 (20/20°C); b.p. 


NH2OH. 

acids and crystals. Soluble in alcohol, 

dUQs and co d water. Sp. gr. 1 227- m d 33°C 
The free base is unstable. ^ 

ch?oHde"or^£iFaf°”’^-°u'"® hydroxylamine hydro- 
cnionde or sulfate with a base and distilling in 

viofe'ntlv^vhp^h rapidly at room temperature, 

Uses^R^i Hna ‘^"‘ant to tissue, 

uses. Reducing agent; organic synthesis. 

^^j^am^hvdrnv*^!** ®“**^®*® (hydroxylammonium acid 
NH.foV h'sq! "" hemisulfatef HAS) 

*groscopTc- To’lilhlp” -'’''”'^'’ ^'■y^'alline solid; very hy- 
soluble^ in alp h "},,"'n'cr and methanol; slightly 
Snite fdPPn '5-16 lb (20°^; m.p 

tion ] 6 mposes), pH of 0. 1 M aqueous solu- 

fication^'aop'nf Photographic developer; puri- 

ofdves nharm^°^ aldehydcs and ketones; synthesis 
y > p maceuticals; rubber chemicals; reagent. 

^chro*rMe^NH20^^Ha*°"^^ (hydroxylammonium 

I 67^n 7°ri^ K?* .hygroscopic crystals; sp. gr. 
insoluble S'yoerol and alcohol; 

/rM^.'5.'c"«?/S„&3'f = (‘■-u.poscsg pH ,r 

[S“™i 

medici^e^rn^fr *X"*hesis; photographic developer; 
orine short y° reduction reactions; nondiscol- 
oxidlnt for fattTacids.^°" synthetic rubbers; anti- 

*’^feteHNH,'oH)2”-'H2Sof hydroxylammonium sul- 

s^ive^aeflon ®ci“Pon has a corro- 

wmer sHaht? f u^'"’ "’•P- '27°C (dec); soluble in 
Uses Rpa®^-'5' "°'“hle in alcohol, 
fication photographic developer; puri- 

synthesis- ^tp'lVy*^ aldehydes and ketones; chemical 
fattv aciris- ‘Chemical; oxidation inhibitor for 
search- 5"^*^ biological and biochemical re- 

rustnronfiny"® oximes for paints and varnishes; 
thetic rubbfrs."°"^'^^°'°""® short-stopper for syn- 
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PARA-HYDROXYPHENYLGLYCINE 


hydroxylammonium acid sulfate. See hydroxylamine 
aeid sulfate. 

hydroxylammonium chloride. See hydroxylamine hy- 
droehloride. 

hydroxylammonium sulfate. See hydroxylamine sul- 
fate. 

hydroxymercurichlorophenol (2-chloro-4-(hydroxymer- 
curi)phenol) C6H3Cl(HgOH)(OH). Insoluble in 
water and common organic solvents. Soluble in solu- 
tions of acids and alkalies with the formation of 
salts. 

Hazard: Highly toxic by ingestion and inhalation; 
strong irritant to eyes and skin. Use may be restricted. 
Tolerance, 0.05 mg per cubic meter of air. 

Uses: Seed disinfectant and fungicide. 

Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

hydroxymercuricresol C6H3CH3(HgOH)(OH). A pes- 
ticide. 

Hazard: Highly toxic by ingestion and inhalation; 
strong irrifanf to eyes and skin. Use may be restrieted. 
Tolerance, 0.05 mg per cubic meter of air. 

Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

hydroxymercurinitrophenol C6H3NOj(HgOH)(OH). A 
pesticide. 

Hazard: Highly toxic by ingestion and inhalation; 
strong irritant to eyes and skin. Use may be re- 
stricted. Tolerance, 0.05 mg per cubic meter of air. 
Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

2- hydroxy-3-methyibenzoic acid. See cresotic acid. 

3- hydroxy-3-methylbutanone-2 
CH3C0H(CH3)C(0)CH3. Colorless liquid; sp. gr. 
0.95 (25/25°C). Used as an intermediate. Combustible. 

7-hydroxy-4-methylcoumarin. See beta-methyl umbel- 
liferone. 

4- hydroxymethyI-2,6-di-tert-butyIphenol 
[(CH3)3C]2C6H2(0H)(CH20H). 

Properties: White crystalline powder; m.p. 140- 
14i°C; b.p. 162°C (2.6 mm); flash point 375°F; 
vapor pressure 0.03 (100°C); bulk density 26 Ib/cu 
ft; no odor. Partially soluble in methanol, ethanol, 
and acetone; insoluble in water. Combustible. 

Hazard: May be toxic by ingestion. 

Uses: Antioxidant for gasoline and other hydrocar- 
bons. 

hydroxymethylcthylene carbonate. See glycerin car- 
bonate. 

DL-alpha-hydroxy-gamma-methylmercaptobutyric 
acid, calcium salt. See methionine hydroxy-analog 
calcium. 

2-hydroxymethyl-5-norbornene. See 5-norbornene-2- 
methanol. 

4-hydroxv-4-methvlpcntanone-2. See diacetone alco- 
hol. 

2-(2 -hvdroxy-S -methvlphenvl )benzotriazoIe 
HOC^HdCHONiC-Hj. 

Properties: Off-white, crystalline powder: m.p. 129- 
130°C: b.p. 225°C (10 mm): insoluble in water; sol- 
uble in methyl ethyl ketone, methyl methacrylate. 
Uses: Protector against ultraviolet radiation; thermal 
stabilizer, antioxidant; chelation of metals. 


3-hydroxy-2-methyl-l,4-pyrone. See maltol. 
hydroxynaphthalene. See naphthol. 

3- hydroxy-2-naphthoic acid (beta-hydroxynaphthoic 
acid; 3-naphthol-2-carboxylic acid; beta-ox}Tiaph- 
thoic acid) C10H6OHCOOH. 

Properties: Yellow rhombic leaflets; soluble in alco- 
hol and ether. M.p. 217.5-219°C. Insoluble in water. 
Derivation: By treating sodium 2-naphtholate with 
carbon dioxide under pressure. 

Hazard: Moderately toxic and irritant. 

Uses: Dyes and pigments. 

beta-hydroxynaphthoic anilide (naphthol AS; azoic cou- 
pling component 2) C10H6OHCONHC6H5. 

Properties: Cream-colored crystals. Sodium salt is 
soluble in water, m.p. 246.0°C. 

Derivation: Condensation of beta-hydroxynaphthoic 
acid and aniline. 

Hazard: May be toxic. 

Use: Dyes. 

2- hydroxy-l, 4-naphthoquinone CioH502(OH). 
Properties: Yeiiow to orange -ye/fow needles or pow- 
der; m.p. 192-195°C (dec.). Redox potential 0.362 
volt; soluble in cold water, benzene, carbon tetra- 
chloride and petroleum ether. 

Uses: Intermediate for pharmaceuticals, henna hair 
and wool dye, bactericides; seed disinfectant. 

5-hydroxy-l,4-naphthoquinone (juglone). This com- 
pound, derived from walnuts, is the starting point in 
the 16-step synthesis of oxytetracycline. 

N-(7-hydroxyl-l-naphthyl)acetamide (1-acetylamino- 
7-naphthol) CioH6(OH)NHCOOH3. A granular paste 
used as a chemical intermediate. 

4- hydroxy-3-nitrobenzenearsonic acid (3-nitro-4- 

hydroxyphenylarsonic acid) 

HOC6H3(N02)AsO(OH);. 

Properties: Pale-yellow crystals. 

Derivation: Heating phenol with arsenic and treating 
the para-hydroxyphenyl arsonate with nitric and 
sulfuric acids. 

Hazard: Toxic by ingestion. 

Shipping regulations: (Rail, Air) Arsenical compounds, 
n.o.s.. Poison label. 

4-hydroxynonanoic acid, gamma-lactone. See gamma- 
nonyl lactone. 

cis-12-hydroxyoctadec-9-enoic acid. See ricinoleic acid. 

12-hydroxyoIeic acid. See ricinoleic acid. 

15-hydroxypentadecanoic acid lactone. See pentade- 
canolide. 

3- hydroxyphenol. See resorcinol. 

2-hydroxy-2-phenylacetophenone. See benzoin. 

beta-para-hydroxyphenylalaninc. See tyrosine. 

2-(2'-hydroxyplienyl)benzotriazole HOC6H4N3QH4. 
An ultraviolet light absorber used in plastics. 

para-hydroxyphenyl benzyl ether. See para-benz3’loxy- 
phenol. 

4- (para-hydroxyphenyl)-2-butanone acetate. See cue- 
lure. 

para-hydroxyphenylglycine (glycine[photographic]; 
photo-glycin) HOC6H4NHCH2COOH. 

Properties: WTiite to buff crystals or powder; m.p. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



2-HYDROXYPHENYLMERCURIC CHLORIDE 

with 

»■! "i'rooel- 

"""forioSi' r„ 

water alkali, and alcohol m 7 I? 2 °C 

per'cubkSr of tolerance, 0.05 mg 

Uses: Antiseptic; fungicide. 

irrs t "f “““'v ™«p.™ds, 

tartrate. 


458 


G"3 i!f ™™r",L';rE 

MLn™Sine?ee'^™^^^ 

nydroxypropylglycerin. 

f2T/25“CV straw-colored liquid; sp gr I 084 

§o'-l -23“c-''S »" 

plasticize, SlodcstS. S 


CHjCHOHCHsOOCCfCHalCH, 

lauraie. (25/ 16°C); refractiv™°ind^ sp. gr. 1.066 

hydroxyphenylstearic ari/t a a • point 206°F LimiteH 1-446; flash 

acid (q.v.) potentfallv “^Phenylstearic “"””00 orgknic solvents "rn'^h in 

corrosion inhfbito" "^ "nidation and Monomer for a^ 

binders; detergent lube ofl adSs ' 

'aclWfcf , propyl- 
as thi^en'ing^asenf ^sta vf- ^°od products 

in Paint-strippinIprepStlonT 
2-(alpha-hydroxypropyl)piperidme. See conhydrine. 

SSr’ distillation range, 170- 

Hazard. May be toxic. ’ 

Use: Dye intermediate. 


Prox; specific rotShIn 'd3°C ap- 

soluble in alcohol. ^ ’ '^soluble in water; 

oxidation.' Progesterone by microbiological 

Use; A steroid intermediate; biochemical research 

n L m,n 270°c rn»* 

D-hydroxyproline, m.p 274 °?; 

Derivation: Hvdrolvctc Jr . 
synthesis. protein (gelatin); organic 

L-MrySe""^^‘^'’- ^--'able commercially as 

nS“'->A’-P™PP"«™a,b<,z„ic 3 ,, 

b-p”?4“»c;°(°p'''lV,'3“'‘i| sp. gr. 1.0824 at 20/20"e 

Si?.": grB^pi^'-'ppwSxicSy."'"' p'ppp”'.' 

on “oSiSrcy'h " “t po- 

acetone m dry methanol rM hfi!’"”'"?- ^hloro- 
Grade? TeZSr ^ ^ fcrmenta- 

Use; Solvent for nitrocellulose 

•lpP-M,.«,p,op, '*» ” oynohyOrin. 

‘'“■P»P,o«yP-oplonl,,nc. Sac e 

bydroxypropyl acrylate tHPA^ "y^oohydrin. 

msTns^r'^ io manufacture 1,1 .he "’°"o- 

resms for surface coating^ 'bermosetting acrylic 

droxypropyi suLfitmion'^ cellulose ether with hy- 


aLydTOen”’eahep"ifok^^ 

Bactericidal agent related 
pergiiiic acid, made from pyridine-N-oxide. 

CjhInohTsI^' A nna**’'?r® (2-Py.ridinethiol-l-oxide) 
the -SH forrn pPP^rcntly exists in equilibrium with 
zinc, etc. '^dh iron, manganese, 

Hazard: May be toxic. 

Uses: Fungicide; bactericide. 

^ pro[^el^'^’^^"“''‘*'"®‘^®'’boxylic acid. See hydroxy- 

t^HfiNOH*"”*'"^ (8-quinolinol; oxyquinoline; oxine) 

exposedlol^Phf^ ciystals or powder; darkens when 
insoluble in *^‘^briical grade usually tan; almost 
reform benypne^*^’ oble in alcohol, acetone, chlo- 
and sulfuric formic, acetic, hydrochloric 

m P. 73-75 "art ;:2T7 ^c" 

Grades; C.P.; technical. 

|*‘*rard; Moderately toxic. 

tion of^^ngiddeT separating metals; prepara- 

*Prote°rS“'YH'hl® benzoate GH^NOH • CbHjCOOH. 
odor- m n 5(^fiior^''\^“^ ciystals with a saffron 
ble in alco■ho^and glyS‘ 
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HYPALON’ 


Hazard; Moderately toxic. 

Uses; Antiseptics; fungicide, recommended for Dutch 
elm disease. 

8-hydroxyquinoline sulfate (C6H7NO)2 • H2SO4. 
Properties; Pale yellow powder; slight saffron odor; 
burning taste. Melting range 1 67-1 82° C. Soluble in 
water; slightly soluble in alcohol; insoluble in ether. 
Hazard; Moderately toxic. 

Uses; Antiseptic, antiperspirant, deodorant; fungicide. 

8-hydroxyquinoline-5-sulfonic acid C9H3N(0H)S03H. 
Properties; Pale yellow, needlelike crystals or powder; 
soluble in water; slightly soluble in organic sol- 
vents; m.p. 213°C with decomposition. 

Hazard; Moderately toxic. 

4-hydroxysalicylic acid. See beta-resorcylic acid. 

12-hydroxystearic acid 

CH 3 (CH 2 ) 5 (CHOH)(CH 2 )ioCOOH. a C,8 straight 
chain fatty acid with an — OH group attached to the 
carbon chain; m.p. 79-82° C. It is produced by hy- 
drogenation of ricinoleic acid. Combustible. Low 
tox'ic'ity. 

Uses; Lithium greases; chemical intermediates. 

1,12-hydroxysfearyl alcohol (1,12-octadecanediol). A 
long-chain fatty alcohol made by reduction of 12-hy- 
droxystearic acid by replacing the — COOH group 
with a — CH 2 OH. Combustible. Low toxicity. 
Properties; M.p. 69°C; boiling range 315-335°C. 

Uses; Chemical intermediate; synthetic fibers; organic 
synthesis; pharmaceuticals; surface-active agents; 
plastics and resins; protective coatings. 

hydroxysuccinic acid. See malic acid. 

alpha-hydroxytoluene. See benzyl alcohol. 

hydroxytoluene. See cresol. 

hydroxytoluic acid. See cresotic acid. 

S-hydroxytryptamine. See serotonin. 

4-hydroxyundecanoic acid, gamma-lactone. Seegamma- 
undecalactone. 

hydroxyurea (“Hydrea”). A drug used in cancer therapy, 
said to inhibit biosynthesis of DNA; especially useful 
for melanoma. 

hydroxyzine hydrochloride. C21H27CIN2O2 ■ 2 HC 1 . 
Properties; White, odorless powder. Very soluble in 
water; fully soluble in chloroform, and practically 
insoluble in ether; melting range 1 96-204° C (dec.). 
Grade; N.F. 

Use; Medicine. 

“Hydrozin.”^°’ Trademark for normal zinc formalde- 
hyde sulfoxylate used for discharge printing on acetate 
grounds and for stripping wool, acetates and nylon. 
Also used as a catalyst for polymerization of vinyl 
monomers. 

hydrozincite (zinc bloom) Zn 5 ( 0 H) 6 (C 03 ) 2 . A natural 
basic carbonate of zinc, found in the upper zones of 
zinc deposits. 

Properties; Color white to gray or yellowish; luster 
dull to sikly; fluorescent in ultraviolet light; sp. gr. 
3. 5-4.0; hardness 2.0-2.5. 

Occurrence; Missouri, Pennsylvania, Utah, California, 
Nevada; Europe. 

Use; An ore of zinc. 


hydyne. Mixture of 60% (by weight) of uns-dimethyl- 
hydrazine and 40% diethylenetriamine; used as a high- 
energy fuel. 

“Hyfac.”^'’^ Trademark for saturated or hydrogenated 
fatty acids and glycerides and castor oil derivatives. 

“Hyform.”” Trademark for water emulsions of pure 
paraffin wax, microcrystalline wax, or a modification 
of one of these waxes. 

Uses; Binders for pressed ceramic pieces, lubricants for 
die or mold release, and plasticizers during mold 
forming. 

Hygas process. A method of coal gasification in which 
hydrogen from an external source is reacted with low- 
grade coal such as lignite,' producing a gas with a Btu 
value of about 1000. It requires high-pressure fluidiza- 
tion techniques and subsequent methanation to obtain 
the heating values necessary. The sources of hydrogen 
may be natural gas reforming (steam-oxygen process) 
or the steam-iron process. A 75-ton per day pilot plant 
is in operation, and a full-scale commercial plant is 
under construction fJ975), See also ggsification.. 

“Hygromix.””° Trademark for hygromycin B, a feed 
and food additive. 

hygromycin C23H29NO12. 

Properties; White powder; weakly acidic; freely soluble 
in water and alcohol. Produced by Streptomyces 
hygroscopicus. 

Use; Veterinary medicine. 

hygroscopic. Descriptive of a substance that has the 
property of adsorbing moisture from the air, such as 
silica gel, calcium chloride or zinc chloride. The 
water-vapor molecules are held by the molecules of 
the agent, which is called a desiccant (q.v.) when used 
primarily for this purpose. Paper and cotton fabrics are 
hygroscopic, normally containing from 5 to 8% water 
after standing in an atmosphere of normal humidity; 
they are usually kept in constant-humidity rooms 
before use. Many dry chemicals are hygroscopic, and 
should be kept in well-stoppered bottles or tightly 
closed containers. See also deliquescent. 

“Hylene.”^* Trademark for a series of organic isocy- 
anates. 

M-50. 50% methylenebis(4-phenyl isocyanate) 
(C6H4NC0)2, in monochlorobenzene. Used in adhe- 
sives. See diphenylmethane diisocyanate. 

MP. Bisphenol adduct of methylenebis(4-phenyl iso- 
cyanate). Used as bonding agent for adhering “Da- 
cron” fiber to rubber compositions. 

T. Toluene-2,4-diisocyanate; used for urethane prod- 
ucts. 

TM. 80% toluene-2,4-diisocyanate and 20% toluene- 
2, 6-diisocyanate. 

TM-65. 65% 2,4-compound and 35% 2,6-compound. 

“Hylox.”^''' Trademark for a polysulfone matrix used 
as the base for stereotype printing plates. The plate is 
produced by extruding polypropylene onto the 
matrix and pressure-forming. 

“Hyonic.”™’ Trademark for a series of products used in 
liquid detergents, shampoos, textile scouring, metal 
cleaners, dairy detergents, rug and upholstery' 
shampoos, hard surface cleaners. 

Hyp Abbreviation for hydroxyproline. 

“Hypalon.”’* Trademark for chlorosulfonated poly- 
ethylene, a synthetic rubber. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Properties; White chips; sp gr 1 lO-I 9 S 

s'ii 

‘“"S “O 

of filler and is uTed as a^hin^ r“P‘ amounts 

to produce magnetic gaskets fbr dn!^'^ powdered metal 
for x-ray barriers. ^°ors, and sheet goods 

“"o'a?e'Sv.f sodium diatri- 
hyperglycemic-glycogenolytic factor. See glucagon. 

which consuls of combinations of Propellant 
which ignite spontaneous? on^onS. 

lively a^dsorbs^essTolaril^comp^OM 
m-xture, while the more vSe . ^ 

unaffected. Particularfy aS^ 

low-boilmg mixtures such « ‘ reparations of 

Hypertensin-CIBA 

amide. 


Trademark for angiotensin 

hypnone. See acetophenone. ‘ ^^^ulations. 

^indkate^'^comSu^^^^^^^ terminology to 

. o'tidation state, or contaSl ’? ‘‘r lwes° 

fHNnV" ? of com!iSTp‘'’''°'?°'‘‘'°"of 

( 0* (sfe,,. -p'p* ',,™* jjg 

"odinShiSSfj;™ “ l’''»‘«SrapUc chenicai. See 

hypoallergenic. A term 

eosmetics industry ‘"“-oduced in the 

a cos eti, Produ^J Sis Sik'^elv?'^ ^^^‘^ribing 

pe™.W„gieal .ee,, „.<,e 

Up: Bie,c”h?„""f» “5 ™ta». ,o ,ki„ 

Shipping regulationsflRa ifrrn 

Co^iJb.'e chlorine by weiSn" ‘ban 7% 

'“Orrosive label. weight). White label. (Air) 

hypochlorous acid. HOCl 

a '°ak"Sn^ solution; highly 

sodium hypochlorhe. solution; calcium hypochlorite- 

b^h pophamine. See vasopressin 
P?Srte'’s^ Co?* 

Colorless. Oily, .-.uid or deliquescent ciys- 


fals; sour odor. Soluble in water. Sp. gr 1 439 . „ 

sow insolS^ rfducing^a; 

°whhe‘'pSosphoS anS'^lcf ^ 

hypophosphite with sulfuric acW^rT®- 

1-13); 50% purified (30-32% solution, sp. gr. 

HL"a?d"' Fire°“' drums, 
oxidizing agenfs" ®^P*°sion risk in contact with 

^baths^''^’’'“'^‘'°" hypophosphites; electroplating 

**Sh"sm'of awSaKrinIs" 'r‘^''™®diate in the me- 
the vegetable kingdom. ’ ^ *° distributed in 

I'sO^Q'atm^^insoWb'ie^^^ Powden decomposes at 
in boiling water soliihip'" water; slightly soluble 

Derivatiom DSinafion ^ ^"d alkalies, 

acid. deamination of adenine; reduction of uric 

Uses; Biochemical research; biological media 
hypoxanthine riboside. See inosine. 


iiiuaiiic. 

ypoxanfhine riboside-5-phosphoric acid. See inosinic 

^STnTq.vO**^"''” '^'■^demark for hydroxypropylglyc- 

t^on of^ydrogen method for the produc- 

hydrocar^on inch hydrocarbon gas streams. A 

catalyst under modern^tp'”^* contacted with a 

pressure and decomnnlpd°”f'*'°"l°(‘®"’P®’'®‘“''®®'’d 
on the catalyst and^hvd?n”*° carbon, which remains 
removed The hvdri-iop^*^”^®^ ’ "'hich is mechanically 
When the - about 94%pur^ 

droxypropSwose octakis-( 2 -hy- 

*^ood ros? heat-treated 

ring) 85°C* sn o? i np^/lc!? 64°C, (ball and 

Uses; Adhesive’ “FF-” 
toes; branding namt- hrl?^ wax; belt dressings; box 
binders; firewo^s- ^doh; core oil; dry core 

• 


O 

meaning “tcTlag^behind”?*-'^^^ *bc Greek word 
as if from vis^Litv retardation of the effect, 

body are chanoinp’ the forces acting upon the 
retentivity of indnft'^ 9 °rnmon illustration is the 
such affron and ferromagnetic materials, 

force is chanepd wl** alloys, when the magnetizing 
magnetizing coil and th ^ substance is placed in a 
increased to a given is gradually 
magnetic indnpffpp ” '[fiue, and then decreased, the 
same relation to decreasing does not follow the 
the field was inprpp^-™d^otizing field that it did when 
field. using, but lags behind the decreasing 

the e^er^losf is an*rin°d® mechanical inertia, and 
friction ^ oresents a “ mechanical 

electrical machfnes wbh''”'^ Problem in the design of 
formers and "^dh iron cores, such as trans- 

signed for vprv In instruments de- 
losses are so frequencies the retardation and 

The s?ress-i=? ds to render iron cores useless, 
displav hvstprpc-'" .“turves of viilcanized rubber, also 
y SIS, in that strain (elongation, crystal- 
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“HYVAR X’ 


lization) persists when the deforming stress is re- 
moved, thus producing a hysteresis hop instead of a 
reversible pathway of the curves. This loop indicates 
a loss of resilient energy. Norman E. Gilbert. 

“Hystrene.”'”^ Trademark for high-purity saturated 
fatty acids including caprylic, capric, lauric, myristic, 
palmitic, triple pressed stearic acid, etc. 


“Hylakerol.”'*^ Trademark fordihydrotachysterol (q.v.). 

“Hytrol” O.'* Trademark for cyclohexanone (q.v.). 

“Hyvar X.”^* Trademark for a wettable powder con- 
taining 80% bromacil. 

“Hyvar” X-WS is a water-soluble powder containing 
50% Bromacil. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



I Symbol for iodine. 

1-131. See iodine I 3 |. 

Ims ft,.,,,. 

'sp'sa!r^3™u?srsi; 

(FeCI,), the iron has an nv ^ chloride 

equivalent to its valence- In o "“mber of +3 

have three positive charges rFe*'°'i"^A^ 
change m this system of 1 ''ecommended 

common name o/lhTetoe^nTXonlT 

feme d.l„ric,e would ^ Itas 

melting point o°C (32°F)-‘^[atenI' 

per gram; sp. gV’o Ql melting: 80 

mg under pressure acclunK fni melt- 

curs in nature as Ice I bm J ?‘‘PPsrmess.” Oc- 
known. *^''eral other forms are 

See also wafer P''®*®''''3''on of fish at sea. 

^X"p°[aSit,f/, 7 ng uniqu^^ optica. 

mste. tarry odor. IncomDalih?™?^ ''‘imd. burning 
parbonates, hydroxides alkaloids^ 

m water, alcohol-ether’ Soluble 
lures; partially soluble in nl ® u°t’°Fether-water mix- 
d'SIo"^™]' mxicity Miscible 

nium compounrdliVed from°tl ummo- 

Grade- ^-m brmin^uTshT.ef 

“Ichthymall.”’-- Trademn Tr ‘'"™"'°'°8mal soaps. 
“Ichthyol ” Tr.H ‘"Mhammol. 

*. loJ 


peralure and^pressureVip*^™^*' pH. ranges of (em- 
no actual gas^ meets the theoretical, as 

. dmxide especially lacks conforiiit?’""^"’®"'’ 

of miernaf enei^y^Cn^mfxing and ‘^'’=‘"8® 

of cohesive forces Its ‘^°mp*'=te uniformity 

Raoulfs Law fa v ) is described by 

and concentrations! ^ ranges of temperature 

'‘'occurc'’n'’°yoeIt 'a'’ T'' '^hich 

molecule; for examnle or synthetic polymer 

cellulose is enclosed ^n br!!ckefsX'“^'“"“^ 



-ide. A snrn . "'mnammol. 

“I. two elememl^ in swll'"® impounds comprised 

b^mge.ec.roposit’ive,remL"r®^’ 

but the second, being electrnnl ‘change’ 

Examnfe^* ® modification ‘be suf- 

ir^?mples are: sodum hvdrAvin ^ elemental name 
sulfide, etc Sim^fJl ’ magnesium chloride' 

Ideal gas (perfect Pad a 

^ Law, Charles’ Law or 


Xme-tanIed'TSer^° 

tinctorial power. ‘'baracterized by unusua 

ncfnionic surilclMfs^us^Si ^ biodegradable 

yethylene)eth’anols 1 esuh?np°f^'’^^*^i!'®"°^^P°'y^°^' 

of an alkylDhenorivith” ‘b® combination 

formula is Rr A The general 

which R may be C H in 

LO and A- A^sermn r’i-°‘^ ® higher homolog. 

(LO series) and a f^bnear alkylphenol ethoxylates 
lates (A series) ®^ries of linear aliphatic ethoxy- 

'^fStTuse^^Tef'' ^ anionic sur- 

sifiers, dispersants inl?*f '''^“'"8 agents, emul- 

ferilnte,'- f O*™ 
"coScShIS r,F™ .SHeS'ZmS 

^uuH,CH 2 SO,,Na. (R and R' are alkyl groups). 

XenyTSofrafe ^“‘^b as methyl- 

is added to gasohne m ‘'‘'"?^‘by' phosphate which 

Ignition point. See autoignition point, 
ignotine. See carnosine. 

ste^’alloys^h'lf tfigtA superstainless 

^ oiioys with high corrosion resistance. 

ilmenite (titanic iron ore) FeO • Ttn i ki v • 
eral- hlari' u • < reu • liO:. Iron-black mm- 

ter. Resemhlpd ™wnish-red streak; submetallic lus- 
ily distinguished’ bf^"fp 'hi"’ “PP^arance but is read- 
er. 4.5-5; Mohs hardness ‘"b^meter. Sp. 


462 



463 


IMPREGNOLE’ 


Occurrence: Widely in U.S.; Canada; Sweden; U.S.S.R.; 
India. Also made synthetically. 

Uses: Titanium paints and enamel; source of titanium 
metal; welding rods; titanium alloys; ceramics. 

“Ilosone.”™ Trademark for propionyl erythromycin 
ester lauryl sulfate. 

“Ilotycin.” Trademark for erythromycin, U.S.P. 

Imhoff slude. See sewage sludge. 

imidazole (glyoxalin) H NCHNCHC H. A dinitrogen 

ring compound. An antimetabolite (q.v.) and in- 
hibitor of histamine. Colorless crystals, m.p. 90°C; 
b.p. 257°C. Soluble in water, alcohol, and ether. 
Used in biological control of pests, especially fabric- 
feeding insects, often in combination with dl-p- 
fluorophenylalanine, an amino-acid inhibitor; also as a 
contact insecticide in an oil spray. The mechanism 
is that of structural antagonism rather than active 
toxicity. See also antihistamine; antagonist, structural. 

4-imidazoIe ethylamine. See histamine. 

2-imidazoIidinone. See ethylene urea. 

2-imidazoIidone. See ethylene urea. 

imidazo(4,5-d)pyrimidine. See purine. 

imide. A nitrogen-containing acid having two double 
bonds. See succinimide; phthalimide. 

imine. A nitrogen-containing organic substance hav- 
ing a carbon-to-nitrogen double bond R — CH. Such 

NH 

compounds are highly reactive, even more so than 
the carbon-nitrogen triple bond characteristic of ni- 
triles. 

3,3-iminobispropyIamine (dipropylene triamine; 3,3- 
diaminodipropylamine) HiNCsHeNHCjHsNHi. 

Properties: Colorless liquid; sp. gr. 0.9307 (20/20°C); 
b.p. 240.6°C; f.p. — 6. 1°C; flash point 175°F (closed 
cup); soluble in water and polar organic solvents. 
Combustible. 

Hazard: Moderately toxic by ingestion and inhala- 
tion; irritant. 

Uses: Intermediate for soaps, dyestuffs, rubber chem- 
icals, emulsifying agents, petroleum specialties, in- 
secticides, and pharmaceuticals. 

iminodiacetonitrile HNfCHiCN):- 

Properties: Light tan, crystalline solid; m.p. 77-78°C; 
soluble in water and acetone. 

Hazard: May be toxic. 

Use: Chemieal intermediate. 

iminourea. See guanidine. 

“IML-1.”’® Trademark for a creamy-white nondust- 
ing powder of sodium alkyl sulfates, used as an inter- 
nal lubricant in elastomer compounds. Improves 
flow characteristics but does not appreciably reduce 
tensile strength. 

“Imlar.”’® Trademark for vinyl resin-base finish used 
where extreme resistance to abnormal chemical ex- 
posure is required. 

“Immedial.””’ Trademark for a series of sulfur dye- 
stuffs. used for the dyeing of cotton and rayon. Char- 


acterized by very good fastness to light and good 
fastness to washing and perspiration. 

immiscible. Descriptive of substances of the same 
phase or state of matter that cannot be uniformly 
mixed or blended. Though usually applied to liquids 
such as oil and water, the term also may refer to 
powders that differ widely in some physical property, 
e.g., specific gravity, such as magnesium carbonate 
and barium sulfate. See also miscibility. 

immune serum globulin. A sterile solution of globulins 
which contains those antibodies normally present in 
adult blood. Not less than 90% of the total protein 
is globulin. It is a transparent, nearly colorless, 
nearly odorless liquid. Must be kept refrigerated. 
Derivation: From a plasma or serum pool of venous 
or placental blood from 1000 or more individuals. 
Grade: U.S.P. 

Use: Medicine. 

See also antigen. 

immunochemistry. That branch of chemistry con- 
cernecf with the various cfefense mechanisms of the 
animal organism against infective agents, particu- 
larly the response between the body and foreign 
macromolecules (antigens), and the interaction be- 
tween the products of the response (antibodies) and 
the agents that have elicited them. This involves 
study of the many proteins (serum globulins, en- 
zymes, bacteria, and viruses) involved in these re- 
sponses. It developed from the original work of 
Jenner (1775) and Pasteur (1880). See also antigen- 
antibody; chemotherapy. 

“ImoI.”*‘ Trademark for a group of fire-resistant hy- 
draulic fluids. 

IMP. (1) Abbreviation for inosine monophosphate. 
See inosinic acid or sodium inosinate. 

(2) Abbreviation for insoluble metaphosphate. See 
Maddrell’s salts under sodium metaphosphate. 

impalpable. Descriptive of a state of subdivision of 
particles so fine that the individual particles cannot 
be distinguished as such by pressing a powder be- 
tween the thumb and index finger. 

“Impedex.”^* Trademark for sodium propionate (q.v.). 

imperial green. See copper acetoarsenite. 

“Impermex.”’’* Trademark for a water-dispersible 
organic colloid, developed for the purpose of de- 
creasing the water loss of drilling muds, even in 
those contaminated with salt, salt water, cement, or 
other water-soluble electrolyte. 

"Implex.”’’ Trademark for thermoplastic, high-impact 
acrylic modling powder, supplied in natural and col- 
ored forms. Maximum toughness, gloss, stain- and 
heat-resistant grades. 

Uses: Shoe heels, business-machine and musical instru- 
ment keys, housings, automotive parts, knobs, metal- 
lized parts, etc. 

“Impranil.”^” Trademark for isocyanate-based adhe- 
sives used for textile finishes. 

“Impregnole.”'” Trademark for a series of water- 
repellents. 

FH. A zirconium-synthetic wax complex. 

367. A solvent solution of a mixture of silicone poly- 
mers and other ingredients. 


Superior numbers refer to Manufacturers of Trad^ Mark Products. For page number see Contents. 
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3-INDOLEACETIC ACID 


other substance, or the degree of reaction between 
two or more other substances. TTie most common 
example is the use of acid-base indicators such as 
litmus, phenolphthalein, and methyl orange to indi- 
cate the presence or absence of acids and bases, or 
the approximate concentration of hydrogen ion in a 
solution. Their chief use is in analytical chemistry. 
The pH ranges of several typical indicators are as 
follows: 




color 

color 



in acid 

in base 

methyl orange 

3. 1-4.4 

red 

yellow 

phenolphthalein 

8.3-10.0 

colorless 

red 

phenol red 

6. 8-8.4 

yellow 

red 

litmus 

4.4-8.3 

red 

blue 

Congo red 

3.0-5.2 

blue 

red 

bromthymol blue 

6.0-7.6 

yellow 

blue 

chlorphenol red 

5.2-6.8 

yellow 

red 

cresol purple 

7.4-9.0 

yellow 

purple 


See also titration; pH. 


indigo (indigotin; synthetic indigo blue) C16H10N2O2. 
C.I. No. 73000. A double indole derivative. 

Properties: Dark blue, crystalline powder; bronze lus- 
ter; sp. gr. 1.35; sublimes at 300°C (decomposes); 
soluble in aniline, nitrobenzene, chloroform, glacial 
acetic acid and concentrated sulfuric acid; insoluble 
in water, ether, and alcohol. 

Derivation; From aniline and chloroacetic acid, and 
fusing the resulting phenylglycine with alkali and 
sodium amide. Formerly from plants of genus Indigo- 
fera. 

Grades; Technical; pure. 

Containers; Tins; fiber drums. 

Uses: Textile dyeing and printing inks; manufacture 
of indigo derivatives; paints; analytical reagents. 


“Indigolite.” Trademark for a combination of sodium 
formaldehyde sulfoxylate and a sulfonated quaternary 
base used to give a discharge on indigo-dyed grounds 
and discharge printing of vat dye-stuffs. 

indirect dye. A mordant dye (q.v.). 

indium In Metallic element of atomic number 49, of 
Group IIIA of the periodic system. Atomic weight 
1 14.82; valences 1,3; two stable isotopes. 

Properties: Ductile, shiny, silver-white metal; softer 
than lead. Soluble in acids. Insoluble in alkalies. Non- 
toxic. Sp. gr. 7.362; m.p. 156°C. b.p. 1450°C. 
Corrosion-resistant at room temperature, but oxidizes 
readily at higher temperatures. 

Occurrence; Not found native, but in a variety of zinc 
and other ores. The indium content is generally very 
low, rarely exceeding 0.001%. Indium-bearing ores 
occur in western U.S., Canada, Peru, Japan, Europe, 
U.S.S.R. 

Forms available: Small ingots or bars, shot, pencils, 
wire, sheets, powder, single crystals. 

Purity; Technical; high purity (less than 10 ppm im- 
purities). 

Uses; Automobile bearings; electronic and semicon- 
ductor devices; low-melting brazing and soldering 
alloys; reactor control rods; electroplated coatings on 
silver-plated steel aircraft bearings whieh are tarnish- 
resistant; radiation detector. 

indium acctylacetonate IuICsHtO-)!. M.p. 1S6°C. Used 
as a catalyst. 


indium antimonide InSb. M.p. 535° C. Electronic grade 
is used for semiconductor devices. 

Hazard: May be toxic. 

indium arsenide InAs. Crystals; m.p. 943°C. Insoluble in 
acids. Electronic grade is used for semiconductor 
dewces; in injection lasers. 

Hazard: Highly toxic by ingestion. 

Shipping regulations; (Rail, Air) Arsenical compound, 
n.o.s.. Poison label. 

indium chloride (indium trichloride) InClj. 

Properties: White powder; deliquescent; soluble in al- 
cohol and water. Sp. gr. 3.46 (25° C); m.p. 586° C; 
sublimes at 300° C. 

Derivation: Direct union of the elements or by the action 
of hydrochloric acid on the metal. 

indium oxide (indium sesquioxide; indium trioxide) 
In202. 

Properties; White to light-yellow powder in both 
amorphous and crj'stalline forms, depending on 
temperature. Soluble in hot acid (amorphous), insolu- 
ble (cry’stalline); sp. gr. 7.179. 

Derivation: By burning the metal in air or heating the 
hydroxide, nitrate, or carbonate. 

indium phosphide InP. A brittle metallic mass; m.p. 
1070°C. Slightly soluble in mineral acids. Electronic 
grade is used in semiconductor devices and injection 
lasers. 

indium sesquioxide. See indium oxide. 

indium sulfate In2(S04)3. 

Properties: Grayish powder; deliquescent; soluble in 
water; sp. gr. 3.438; decomposed by heat. 

indium trichloride. See Indium chloride. 

indium trioxide. See indium oxide. 

“Indo Carbon.”’'” Trademark for sulfur dyestuffs. Used 
for the dyeing and printing of cotton and rayon. 

“Indocin.” Trademark for the drug indomethacin (q.v.), 
used in treatment of arthritis. 

“Indofast.”'”* Trademark for vat dyestuff pigments, 
including carbazole dioxazine violet. Used in paints, 
printing inks, and plastics. 

indole (2,3-benzopyrrole) CHCHCHCHCC CHCHNH. 

Properties: White to yellowish scales, turning red on 
exposure to light and air; unpleasant odor in high con- 
centrations, but pleasant in dilute solutions. Soluble in 
alcohol, ether, hot water, and fixed oils; insoluble in 
mineral oil and glycerol. M.p. 52° C; b.p. 254° C. 

Derivation: From indigo, and by numerous syntheses. 
Also can be produced from 220 to 260° fraction from 
coal tar. 

Grades: Technical; C.P.; F.C.C. 

Hazard: A carcinogen. 

Uses: Chemical reagent; perfumer^’. 

3-indoleacetic acid (lA; lAA; beta-indoleacetic acid: 
beta-indolylacetic acid) C<tHf,'!<CH:COOH. A plant 
hormone. 

Properties: Crystals, m.p. 168-170°C. The natural 
material is levorotatoiy; specific rotation 20/ D is 
—3.8° in alcohol. Insoluble in water and chloroform; 
soluble in alcohol and ether. Low toxicity. 

Use: Agriculture and horticulture; growth-promoting 
hormone. 

See also auxin; plant growth regulator. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 


INDOLE-ALPHA-AMINOPROPIONIC ACID 


466 


indole-alpha-aminopropionic acid. See tryptophan, 
odorless Md incrti ut essentially 

indoIe-2,3-dione. See isatin. 
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industrial diamonds. See diamonds, industrial 
industrial dust. See dust, industrial 

industrial waste. See waste treatment. 
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“INSULAR’ 


from less than an ounce to 25 pounds or more. Modern 
injection-molding machines have many specialized 
mechanical features, and are of impressive dimensions. 

ink. See printing ink; writing ink. 

inorganic. Any chemical compound that does not con- 
tain the element carbon, with the exception of the 
oxides of carbon; compounds containing a carbonate 
group (CO3) such as calcium carbonate; carbon 
disulfide; phosgene; carbonyl sulfide; and metaUic 
carbonyls. Inorganic compounds comprise by far the 
greater part of the earth’s crust, and range from those 
that are almost wholly inert (sand, limestone, clay) to 
highly active and corrosive materials (hydrofluoric 
acid). In recent years the most rewarding progress in 
inorganic chemistry has been in the field of coordina- 
tion compounds and transition metals. See also 
organometallic. 

inosine (hypoxanthine riboside) C 10 H 12 N 4 OS. An impor- 
tant intermediate in animal purine metabolism. Also 
available as its barium salt. 

Properties: (dihydrate) Crystallizes in needles from 
water; m.p. 90°C; (anhydrous) 218°C (dec). Levoro- 
tatory in solution. Slightly soluble in water; soluble 
in alcohol. 

Derivation: By deamination of adenosine. 

Use: Biochemical research. 

inosinic acid (IMP; hypoxanthine riboside-5-phosphoric 
acid). C 10 H 13 N 4 O 8 P. An important intermediate in the 
synthesis and metaholism of animal purines. 
Properties: Syrup with agreeable sour taste. Freely 
soluble in water and formic acid; very sparingly 
soluble in alcohol and ether. 

Derivation: From meat extract or by enzymatic de- 
amination of muscle adenylic acid. 

Uses: Biochemical research; flavor enhancer (see 
sodium inosinate). 

inositol (hexahydroxycyclohexane) C6H6(OH)6 • 2 H 2 O. 
A constituent of body tissue. There are 9 isomeric 
forms of inositol (myo-inositol or meso-inositol or 
specifically the cis-l,2,3,5-trans-4,6-hexahydroxj'cy- 
clohexane) is the one having vitamin activity. 
Properties (i-inositol): White crystals; odorless; m.p. 
224-227° C; sweet taste; soluble in water; insoluble in 
absolute alcohol and ether; stable to heat, strong acid 
and alkali; sp. gr. 1.524 (dihydrate); 1.752 when 
anhydrous. Dihydrate melts at 2 1 5-21 6° C. Nontoxic. 
Source: Food source: Vegetables, citrus fruits, cereal 
grains, liver, kidney, heart and other meats. Com- 
mercial source: From com steep liquor by precipitation 
and hydrolysis of crude phytate. 

Units: Amounts are expressed in milligrams of inositol. 
Grades: N.F.; F.C.C. 

Containers: Bottles, cans; drums. 

Uses: Medicine; nutrition; intermediate. 

inositol hexaphosphoric acid. See phytic acid. 

inositol hexaphosphoric acid ester, sodium salt. See 
sodium phytate. 

INPC. Abbreviation for isopropyl N-phenylcarbamate. 
See IPC. 

insecticide. A type of pesticide designed to control insect 
life that is harmful to man, either directly as disease 
vectors, or indirectly as destroyers of crops, food 
products, or textile fabrics. General types are as 
follows: (1) Inorganic; arsenic, lead, and copper (in- 
organic compounds and mixtures); the use of these has 


diminished sharply in recent years because of the de- 
velopment of more effective types that are less toxic to 
man. (2) Natural organic compounds, such as rotenone 
and pyrethrins (relatively harmless to man, since 
they quickly decompose to nontoxic compounds), 
nicotine, copper naphthenate, and petroleum deriva- 
tives. (3) Sjmthetic organic compounds: (a) chlorinated 
hydrocarbons, such as DDT, dieldrin, endrin, chlor- 
dane, lindane, p-dichlorobenzene; (b) the organic esters 
of phosphorus (the parathions and related substances). 
Another group of organics, of which imidazole is 
typical, act on the principle of metabolic inhibition 
(see antimetabolite). Besides direct application, these 
can be fed to growing plants, with the result that the 
plants can no longer serve as nutrients for the specific 
insect. 

Hazard: Insecticides are toxic to man in varying degrees. 
Among the safest are the pyrethrins, rotenone, and 
methoxychlor. Most of the organophosphorus tj'pes 
(parathion and related compounds) are highly toxic, 
but are reasonably biodegradable. The chlorinated 
hydrocarbons resist biodegradation; their use has been 
Ttslricltii, and in some casts (DDT) banned, for 
agricultural application, due to their harmful ecologi- 
cal effects. The EPA has carefully evaluated substitutes 
for DDT and has approved several types for some uses 
of DDT; among those approved, are demeton, 
parathion, phorate and methyl parathion. 

See also pesticide; fumigant; herbicide; rodenticide; 
repellent. 

“Insecti-sol.”^* Trademark for a highly purified odorless 
solvent exceeding CSMA minimum requirements for 
an insecticide base. The deodorized hydrocarbon 
distillate is water white and has a ]70°F (min.) flash 
point, a 465-480° F distillation end point, and a 
98% unsulfonatable residue. Also useful in food 
processing and cosmetic manufacture. Combustible. 

insect wax. See Chinese wax. 

“Insidol.”^'’® Trademark for a wetting agent used in 
textile processing. It is a sulfodicarboxylic acid ester 
composition. 

“Instant Acid.””’ Trademark for a dry acid in granu- 
lar form. Water-soluble and easily stored. Used in 
oil-well production. 

“Instant-Dri.”"” Trademark for a solid rinsing agent. 
Reduces surface tension of water. 

instantizing. A method of increasing the solubility of 
dehydrated food products in powder form by moisten- 
ing the surface of the powders enough to cause them to 
form aggregates or clumps, after which the material is 
redried. The resulting product will have slightly darker 
color and about half the density of the original de- 
hydrated material, but it will be more readily re- 
constituted. 

“Instantreat.”"” Trademark for a high purity specially 
processed powdered complex phosphate. Contains 
enough chlorinated ingredient to disinfect feed solution 
and feed equipment. 

Uses: Controls corrosion, lime scale and red water 
trouble in homes, hotels, restaurants and small in- 
dustrial water systems. 

instrumental analysis. See analytical chemistry'; spec- 
troscopy. 

“Insular.”” Trademark for poly'vinyl chloride resins 
identified by type numbers corresponding roughly to 
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intumescence. The foaming and swelling of a plastic 
or other material when exposed to high surface 
temperatures or flames. Used with respect to poly- 
urethane base coating materials for rocket reentry. 

“Invar.” Trademark for an iron-nickel alloy containing 
40-50% nickel and characterized by an extremely low 
coefficient of thermal expansion. 

Uses; Precision instruments, measuring tapes, weights, 
etc. 

invention. The chief requirement of an invention is that 
it be unobvious to a person having ordinary skill in the 
art to which the claim pertains and knowing every- 
thing that has gone before, as shown by publication 
anywhere or public use in the U.S. When reliance for 
patentability (q.v.) is placed on a new mixture of 
components that have been used separately, it must be 
shown that there is some unexpected coaction between 
the ingredients and not just the additive effects of the 
several materials. The inventor is the one who con- 
tributes the inventive concept in workable detail, not 
the one who demonstrates it or tests it. 

“Invermul.”^^® Trademark for a basic emulsifier in the 
preparation of water in oil-type emulsion drilling muds 
for oil wells. 

invertase (sucrase; invertin). Enzyme produced by yeast 
and by the lining of the intestines. It is a white powder, 
soluble in water. It catalyzes the conversion of sucrose 
(ordinary sugar) to glucose and levulose (fructose) 
during fermentation of sugars. 

Uses: Production of invert sugar (q.v.) for syrups and 
candy; analytical reagent for sucrose. 

invert sugar. A mixture of 50% glucose and 50% fructose 
obtained by the hydrolysis of sucrose. It absorbs water 
readily, and is usually only handled as a syrup. Be- 
cause of its fructose content, invert sugar is levorota- 
tory in solution, and sweeter than sucrose. Invert sugar 
is often incorporated in products where loss of water 
must be avoided. Commercially it is obtained from the 
inversion of a 96% cane sugar solution. 

Use: Food industry; brewing industry; medicine; confec- 
tionery; tobacco curing. 

investment casting. See lost wax process. 

in vitro. A condition in which a reaction is carried out 
in a laboratory experiment (i.e., a glass container, test 
tube, or beaker), as opposed to a reaction occurring 
in a living organism (in vivo). 

“lobac.”’*^ Trademark for a “Tamed Iodine” compound 
combining the germicidal values of iodine with 
adequate detergent and wetting ingredients. Used for 
santizing dairy equipment. 

“Iodide.”"^’ Trademark for a water-soluble form of 
iodine, containing a nonionic detergent. Contains 

1 5.8% polyethoxopolypropoxypolyethoxyethanol- 
iodine complex, 15.2% nonylphenoxypolyethoxy- 
ethanol-iodine complex (provides 3.1% available 
iodine), and 0.2% hydrogen chloride, remainder water 
and other inert ingredients. Used as a germicide. 

iodeosin (tetraiodofluorescein) CmHsUOs- 
Properties: Red powder; soluble in dilute alkalies; 
slightly soluble in alcohol and ether; insoluble in water. 
Derivation; Interaction of fluorescein and iodine in 
presence of iodic acid. 

Use: Indicator in analytical chemistry. 


iodic acid HIO3. 

Properties; Colorless, rhombic crystals or white, 
crystalline powder. A moderately strong acid. Solu- 
ble in cold and hot water. Sp. gr. 4.629; m.p. 110°C 
(decomposes). 

Derivation: By adding sulfuric acid to a solution of 
barium iodate and subsequent filtration and crystal- 
lization. 

Hazard: Toxic by ingestion; strong irritant to eyes 
and skin. 

Uses; Analytical chemistry; medicine (1 to 3% sol’n). 

iodic acid anhydride (iodine pentoxide) UOs. 

Properties: White, crystalline powder. Soluble in water 
and nitric acid; insoluble in absolute alcohol, chloro- 
form, ether, carbon disulfide. Sp. gr. 4.799; m.p. 
300° C (decomposes). 

Hazard: Toxic by ingestion; strong irritant to eyes and 
skin. Strong oxidizing agent. 

Uses; Oxidizing agent; organic synthesis. 

iodine I Nonmetallic, halogen element of atomic 
number 53, group VHA of the periodic table; the 
feast reactive of (fie fiafogens. Atomic weigfit 
126.9045; Valences 1, 3, 5, 7; no stable isotopes but 
many artificial radioactive isotopes. 

Properties: Heavy, grayish-black plates or granules, 
having a metallic luster and characteristic odor. 
Readily sublimed, having a violet vapor. Sp. gr. 
4.98; m.p. 113.5°C; b.p. 184°C. Soluble in alcohol, 
carbon disulfide, chloroform, ether, carbon tetra- 
chloride, glycerol, and alkaline iodide solutions, in- 
soluble in water. Noncombustible. 

Derivation: (a) from brine wells in Michigan, Okla- 
homa, Japan, Indonesia; (b) from mother liquors 
of Chilean saltpeter. It can also be extracted from 
kelp. 

Method of purification: Sublimation. 

Grades; Crude; C.P.; U.S.P. 

Containers: Bottles; 100- and 200-lb kegs; drums. 
Hazard; Highly toxic by ingestion and inhalation; 
strong irritant to eyes and skin. Tolerance, 0.1 ppm 
in air. 

Uses; Dyes (aniline dyes, phthalein dyes); catalyst; 
iodides; iodates; pharmaceuticals; process engraving 
and lithography; special soaps; analytical reagent; 
iodized salt; medicine; in special lubricants for tita- 
nium and stainless steel parts. See also iodine tinc- 
ture. 

iodine 131 (I-I3I). Radioactive iodine of mass num- 
ber 131. 

Properties: Half-life 8 days; radiation, beta and 
gamma. 

Derivation: By pile irradiation of tellurium and from 
the fission products of nuclear reactor fuels. 

Forms available: As elemental iodine and in a weakly 
basic solution of sodium iodide in sodium sulfite; io- 
dine 131 is also available in tagged compounds such 
as dithymol diiodide, potassium iodate, diiodofluo- 
rescein, insulin, ACTH, etc. See also Grades. 

Grades; U.S.P. lists iodinated 1-I3I serum albumin, 
rose bengal sodium I-I3I injection, sodium iodide 
1-131 capsules and solution, sodium iodohippurate 
I-I31 injection. 

Hazard; Moderately toxic. 

Uses: Diagnosis and treatment of goiter hyperthy- 
roidism, and other thyroid disorders; internal radia- 
tion therapy; in film gauges to measure film thick- 
nesses of the order of one micron; for detecting 
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leaks in water lines; as a source of radiation in oil 
field tests; as a tracer in chemical analysis; as a 
tracer in studying diet iodine for cattle, the functions 
of the thyroid gland, the efficiency of mixing pulp 
fibers, the thermal stability of potassium lodate in 
bread dough, chemical reaction mechanisms, etc. 
Shipping regulations: Consult regulations. 

iodine bisulfide. See sulfur iodine, 
iodine bromide. See iodine monobromide. 

iodine chloride. See iodine monochloride and iodine 
trichloride. 

iodine cyanide. See cyanogen iodide, 
iodine disulfide. See sulfur iodine. 

iodine monobromide (bromine iodide) IBr. 

Properties: Crystalline, purplish-black mass. Soluble 
in water with decomposition, alcohol, and ether. 
M.p. 42°C; b.p. 116°C (dec); sp. gr. 4.41. 

Derivation: By the interaction of iodine and bromine. 
Hazard: Highly toxic by ingestion and inhalation; 
vapors corrosive to tissue. 

Use: Organic synthesis. 

iodine monochloride ICl. 

Properties: Reddish-brown, oily liquid; two solid 
forms, alpha and beta. Soluble in alcohol, water 
(with decomposition), and dilute hydrochloric acid. 
M.p. (alpha) 27'>C, (beta) 14°C; b.p. lOl^C (dec); 
sp. gr. (alpha) 3.18 (0°C), (beta), 3.24 (liquid, at 
34°C). 

Derivation; By the action of dry chlorine on iodine. 
Hazard: Highly toxic by ingestion and inhalation; 
strong irritant to eyes and skin. 

Uses: Analytical chemistry; organic synthesis. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

iodine number (iodine value). The percentage of io- 
dine that will be absorbed by a chemically unsatu- 
rated substance (vegetable oils, rubber, etc.) in a given 
time under arbitrary conditions. A measure of 
unsaturation. 

iodine pentafluoride IF 5 . 

Properties; Fuming liquid; b.p. 98°C; m.p. 9.4°C; sp. 
gr. (liquid) 3.189 (25°C); attacks glass. 

Derivation; By igniting iodine in a stream of fluorine. 
Available in cylinders at 98.0% min purity. 

Hazard: Highly toxic by ingestion and inhalation. 
Corrosive to skin and mucous membranes. Reacts 
violently with water. Dangerous fire risk. Tolerance 
(as F), 2.5 mg per cubic meter of air. 

Uses; Fluorinating and incendiary agent. 

Shipping regulations: (Air) Corrosive label. Not ac- 
ceptable on passenger planes. 

iodine pentoxide. See iodic acid, anhydride. 

iodine tincture. A solution of iodine and potassium io- 
dide or sodium iodide in alcohol; a reddish-brown 
liquid having the odors of iodine and alcohol; con- 
tains from 44-50% by volume of alcohol, 2 g of io- 
dine and 2.4 g sodium iodide per 100 cc 
Grade: U.S.P. 

Hazard; Toxic by ingestion. Avoid using on open cuts. 
Use; Antiseptic (use on skin surface only). 

iodine trichloride IClj. 

Properties; Orange-yellow, deliquescent, crystalline 
powder; pungent, irritating odor. Soluble in water 
(with decomposition), alcohol and benzene. M.p 
33°C; sp. gr. 3. II. 

Derivation; By interaction of iodine and chlorine. 


Hazard: Toxic by ingestion and inhalation; corrosive 
to tissue. 

Uses; Medicine; agent for introducing iodine and 
chlorine in organic synthesis. 

iodine value. See iodine number. 

iodipamide (CH2)4(CONHC6Hl3COOH)2. 

Properties: White, nearly odorless, crystalline pow- 
der, very slightly soluble in alcohol, chloroform, 
ether, and water; pH of saturated solution is be- 
tween 3.5 and 3.9. 

Hazard: Probably toxic. 

Use; Medicine (x-ray contrast medium). 

iodisan. See propiodal. 

iodized oil. An iodine addition product of vegetable 
oil or oils containing 38-42% organically combined 
iodine. 

Properties; Thick, viscous, oily liquid. Alliaceous 
odor. Oleaginous taste. Affected by air and light. 
Soluble in solvent naphtha. 

Hazard: Probably toxic by ingestion. 

Use: Medicine (radiopaque medium). 

iodoethane. See ethyl iodide, 
iodoethylene. See tetraiodoethylene. 

iodoform (triiodomethane) CHI3. 

Properties: Small, greenish yellow or lustrous crystals 
or powder; penetrating odor. Soluble in alcohol, 
glycerol, chloroform, carbon disulfide and ether; in- 
soluble in water. Sp. gr. 4.08; m.p. 1 15°C. 
Derivation: (a) By heating acetone or methyl alcohol 
with iodine in presence of an alkali or alkaline car- 
bonate. (b) Electrolytically, by passing a current 
through a solution containing potassium iodide, al- 
cohol and sodium carbonate. 

Grades: Technical; N.F. 

Hazard: Moderately toxic and irritant. Decomposes 
violently at 400° F. 

Use; Medicine (antiseptic for external use only). 

7-iodo-8-hydroquinolme-5-suIfonic acid (ferron; lore- 
tin; 8-quinolinol-7-iodo-5 sulfonic acid) 
C,H4N(1)(0H)(S03H). 

Properties: Sulfur-yellow, almost odorless, tasteless, 
crystalline powder; m.p. 260-270°C, with some de- 
composition. Slightly soluble in water and alcohol; 
insoluble in ether. 

Derivation; Obtained frqpi the potassium salt of 8- 
hydroxyquinoline-5-suIfonic acid by the action ol 
potassium iodide, bleaching powder and hydrochlo- 
ric acid. 

Hazard: May be toxic. . . 

Use; Medicine; colorimetric reagent for ferric iron. 

iodomethane. See methyl iodide. 

iodopanoic acid. See iopanoic acid. 

iodophor. 

(1) A complex of iodine with certain types of sur- 
face-active agents that have detergent properties. 

(2) More generally, any carrier of iodine. 

iodophosphonium. See phosphonium iodide. 

2-iodopropane. See isopropyl iodide. 

iodopyracct C5H2l2N0CH2C00NH2(CH2CH20H)2. A 
sterile water solution is listed in NF. 

Hazard; May be toxic by ingestion. 

Use: Medicine (radio-opaque iodine compound). 

N-iodosuccinimide (succiniodimide) ( — CH2CO)2Nl- 
Properties: Colorless crystals; m.p. 200-201°C; soiu- 
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ble in acetone, methanol; insoluble in carbon tetra- 
chloride and ether. Decomposes in water. 

Hazard; May be toxic by ingestion. 

Use: lodinizing agent in synthetic organic chemistry. 

“lokel.”^'*'' Trademark for a phosphoric acid solution 
of a polyoxyethanol aklyl phenol condensate com- 
plex of elemental iodine. 

Properties: Viscous, dark liquid with acidic reaction. 
Miscible in all proportions with water. 

Uses; Detergent sanitizer; milk stone remover. 

“lomag.”^” Trademark for a potassium iodide mix- 
ture containing 90% potassium iodide and made free- 
flowing with 8% magnesium carbonate and 2% po- 
tassium hydroxide. 

ion. An atom or radical that has lost or gained one or 
more electrons, and has thus acquired an electric 
charge. Positively charged ions are cations, and 
those having a negative charge are anions. An ion 
often has entirely different properties from the ele- 
ment (atom) from which it was formed. Examples: 
In sodium chloride solutions, the sodium exists as 
sodium ion (Na^, i.e., sodium atoms that have lost 
one electron. The chlorine is present as chloride 
ion (CP), i.e., chlorine atoms that have gained one 
electron. Copper sulfate solution contains copper ion 
(Cu*'^, i.e., copper atoms that have lost two elec- 
trons, and sulfate ion (SOj’"), i.e,, sulfate radicals 
that have gained two electrons. 

Ions occur in water solution or in the fused state 
(except in the case of gases). Compounds that form 
ions are called electrolytes, because they enable the 
solution to conduct electricity. Ion formation causes 
an abnormal increase in the boiling point of water 
and also lowers the freezing point, the extent de- 
pending on the concentration of the solution. Ions 
are also formed in gases as a result of electrical dis- 
charge. See also ionizatoin; electrolysis; ion ex- 
change. 

ion exchange. A reversible chemical reaction between 
a solid (ion exchanger) and a fluid (usually a water 
solution) by means of which ions may be inter- 
changed from one substance to another The super- 
ficial physical structure of the solid is not affected. 
The customary' procedure is to pass the fluid through 
a bed of the solid, which is granular and porous, 
and has only a limited capacity for exchange. The 
process is essentiallay a batch type in which the ion 
exchanger, upon nearing depletion, is regenerated 
by inexpensive brines, carbonate solutions, etc. Ion 
exchange occurs extensively in soils. 

Ion exchange resins are synthetic resins contain- 
ing active groups (usually sulfonic, carboxylic, phe- 
nol, or substituted amino groups) that give the resin 
the property of combining with or exchanging ions 
between the resin and a solution. Thus a resin with 
active sulfonic groups can be converted to the so- 
dium form and will then exchange its sodium ions 
with the calcium ions present in hard water. "Am- 
berlite” resins are of this type. 

Some specific applications of ion exchange: Water 
softening; milk softening (substitution of sodium 
ions for calcium ions in milk); removal of iron from 
wine (substitution of hydrogen ions); recovery of 
chromate from plating solutions; uranium from acid 
solutions; streptomycin from broths; removal of for- 
rnic acid form formaldehyde solutions; demineraliza- 
tion of sugar solutions; recovery of valuable metals 


from wastes; recovery of nicotine from tobacco-dry'er, 
gases; catalysis of reaction between butyl alcohol and 
fatty acids; recoveiy and separation of radioactive 
isotopes from atomic fission; chromatography; estab- 
lishment of mass micro standards; in cigarette filters 
to remove polonium from smoke. 

See also zeolite. 

ion-exchange chromatography. A chromatographic 
method based on the ability of polymers to sorb 
ionized solutes reversibly, e.g., cross-linked resins 
with exchangeable hydrogen or hydroxyl ions. It can 
be carried out both in columns and on sheets. 

ion-exchange resin. See ion exchange. 

ion exclusion. The process in which a synthetic resin 
of the ion exchange type absorbs nonionized solutes 
such as glycerine or sugar while it does not absorb 
ionized solutes that are also present in a solution in 
contact with the resin. Thus sodium chloride and 
glycerine can be separated by passage of their aque- 
ous solution through a bed of particles of an ion 
exclusion resin. 

ionic atmosphere. A diffuse population of ions sur- 
rounding a charged particle in a solution; the particle 
may be an ion, a molecule, or a colloidal micelle. 
Most of the ions in the “atmosphere” have a charge 
opposite from that of the particle they surround, and 
the net strength of the charge diminishes with their 
distance from the central particle. 

ionic bond. See bond, chemical. 

ionic detergent. See detergent. 

“Ionite.”’^' Trademark for a lignite-type material used 
for oil-well drilling muds, as a low-density filler in 
dark-colored rubber, as an organic base filler for 
fertilizers, and as a source of humic acid. 

ionization. The separation or dissociation of a mole- 
cule into ions of opposite electrical charge. This occurs 
spontaneously in many salts when dissolved in water, 
or melted. Thus sodium chloride yields positive 
sodium ions and negative chloride ions. Molecules 
or atoms of gases are ionized by passage of an electric 
current through the gas. In this case electrons are 
removed, leaving a positive charge. See also ion; 
electrochemistry; electromotive series. 

ionizing radiation. See radiation, ionizing. 

“lonol.”’'^ Trademark for 2,6-di-tert-butyl-4-methyl- 
phenol. 

ionomer resin. A copolymer of ethylene and a vinyl 
monomer with an acid group such as methacrylic 
acid. Tliey are crosslinked polymers in which the 
linkages are ionic as well as covalent bonds (see 
bond, chemical). There are positively and negatively 
charged groups which are not associated with each 
other, and this polar character makes these resins 
unique. 

Properties; Transparent, electrically conductive, resil- 
ient and thermoplastic. Cannot be completely dis- 
solved in any commercial solvents. High resistance 
to abrasion, cracking, corona attack; high tensile 
strength. Working temperature about —160 to 150°F. 
Uses: Break-resistant transparent bottles; packaging 
films; mercury flasks; protective equipment; pipe 
and tubing; electric distribution elements. As foam, 
insulation of fresh concrete. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



lONONE 


472 


ionone (alpha- or beta-cyclocitrylidenacetone) C 13 H 20 O. 
Properties: Light yellow to colorless liquid; violet 
odor; sp. gr. 0.927-0.933 (25°C); b.p. I26-I28°C (12 
mm); refractive index (n 20/D) 1.4970-1.5020. Solu- 
ble in alcohol, ether, mineral oil, and propylene gly- 
col; insoluble in water and glycerin. 

Grade: 95%; 99%; mixed isomers; F.C.C. 

Derivation: (1) Condensing citral with acetone, fol- 
lowed by ring closure with an acid; ( 2 ) reaction of 
acetylene with acetone, followed by hydrogenation, 
condensation with diketone, and further reaction 
with acetylene. 

Uses: Perfumery; chemical synthesis; flavoring; vi- 
tamin A production (beta isomer). 

ion retardation. A process based on amphoteric (bi- 
functional) ion-exchange resins containing both 
anion and cation adsorption sites. These sites will 
associate with mobile anions and cations in solu- 
tion and thus remove both kinds of ions from solu- 
tions. These ions may be eluted by rinsing with wa- 
ter. Process can make clean separations of ionic- 
nonionic mixtures. Has also been suggested for 
demineralization of salt solutions. See also ion. 


iopanoic acid (iodopanoic acid; 3-amino-alpha-ethyl- 
2,4,6-triiodohydrocinnamic acid) 
C6Hl3NH2CH2CH(COOH)C2H5. 

Properties: Cream-colored, tasteless powder with 
faintly aromatic odor; m.p. 152-158'’C (dec); dark- 
ens on exposure to light; soluble in acetone, ether, 
alcohol, chloroform and dilute alkalies; insoluble in 
water. 

Grade; U.S.P. 

Hazard: May be toxic. 

Use: Medicine (radiopaque medium). 

IPA. p) Abbreviation for isophthalic acid. (2) Ab- 
breviation for isopropyl alcohol. 

IPAE. See isopropylaminoethanols. 


IPC (INPC; isopropyl N-phenylcarbamate) 
QHsNHCOOCHfCH,),. 

Properties: White to gray crystalline needles, odor- 
less when pure; m.p. 84°C (technical grade); soluble 
in alcohol, acetone, isopropyl alcohol; slightly sol- 
uble in water. 

Hazard; Toxic by ingestion and inhalation. 

Use; Pre-emergence herbicide. 


IPC, chloro-. See chloro-lPC. 

“IPCF.”' Trademark for isopropyl chloroformate 
(q.v.). 


ipecac. Dried root of Cephaelis ipecacuanha. 

Habitat; Brazil and Bolivia; cultivated in India 
Grades; Technical; U.S.P. 

Hazard; May have adverse side effects. 

Use; Medicine (emetic); production of emetine. 

Brand name for isopropyl percarbonate. 
See dnsopropyl peroxydicarbonate. 

Ir Symbol for iridium. 


Irco Aluminum Coatings. ’*' Trademark for chro- 
rnate conversion coatings for aluminum which pro- 
vide corrosion resistance by themselves and also in- 
crease the corrosion resistance and adhesion of sub- 
sequent paint films. Application of spray, dip or 
roller coat. 

Irco Bond. Trademark for crystalline zinc phos- 
phates used as a base for oil and paint, as an aid to 
drawing and forming of steel, as a nonembrittling 
etchant for steel, and as a wearing surface on cer- 


tain types of steel parts. Application by dip, auto- 
matic or barrel methods. 

“Iroc” Iron Phosphates.”'' Trademark for specially 
blended compounds of acidic salts which produce an 
iridescent iron phosphate coating on cold-rolled 
steel surfaces, providing paint base by increasing 
adhesion and corrosion resistance. Application by 
spray or immersion. 

“Ircolene,””^ Trademark for special polar-type rust- 
proofing oils for indoor-outdoor protection of fer- 
rous or nonferrous metals. Application by spray, dip 
or dip-spin centrifugal methods. 

“Irco Lube.”'’ Trademark for oil-absorptive manga- 
nese phosphate coatings for mating moving steel 
surfaces. Application by dip, automatic or barrel 
methods. 

“Irganox.”"*’ Trademark for a series of complex, 
high-molecular-weight stabilizers that inhibit oxida- 
tion and thermal degradation of many organic mate- 
rials. They contain multifunctional chemical group- 
ings. Several are hindered polyphenols. All are white, 
crystalline, free-flowing powders; non-staining, non- 
volatile, and odorless. 

iridic chloride (iridium chloride; iridium tetrachloride) 
IrCL. 

Properties: Brownish-black mass. Hygroscopic. Solu- 
ble in water, alcohol, and dilute hydrochloric acid. 

Derivation: Action of chlorine or aqua regia on the 
ammonium salt, (NH 4 ) 2 lrCl 6 . 

Uses: Analysis (testing for nitric acid in the presence 
of nitrous acid); microscopy; plating solution. 

iridium Ir Metallic element of atomic number 77, one 
of the platinum metals, group VIII of the periodic 
system. Atomic weight 192.22; valences 1,2,3,4,6; 
two stable isotopes. 

Properties; Silver-white. Low ductility. Does not tar- 
nish in air. On heating strongly a slightly volatile 
oxide is formed. Insoluble in acids, slowly soluble in 
aqua regia and in fused alkalies. Density 22.65 g/cc 
(20° C) (calculated) (the heaviest element known); 
m.p. 2443°C; b.p, about 4500°C. Most corrosion- 
resistant element; modulus of elasticity is one of high- 
est; 75,000,000 psi. Brinell hardness (cast) 218. 
Highly resistant to chemical attack. Toxicity proba- 
bly low. 

Occurrence; Canada, So. Africa, U.S.S.R., Alaska. 

Derivation: Occurs with platinum; remains insoluble 
when the crude platinum is treated with aqua regia; 
occurs as iridosmine. The powder is obtained by hy- 
drogen reduction of ammonium chloroiridate. 

Forms: Powder; single crystals. 

Use; Alloy with platinum for ammonia fuel-cell catalyst; 
electric contacts and thermocouples; commercial elec- 
trodes, and resistance wires; laboratory ware; extru- 
sion dies for glass fibers; jewelry. Primary standards 
of weight and length. 

iridium 192. Radioactive iridium of mass number 
192. , 

Properties: Half-life, 74 days; radiation, beta and 
gamma. 

Derivation: Pile irradiation of iridium. 

Forms available: Iridium metal, or potassium or so- 
dium chloroiridate in hydrochloric acid solution. 

Uses; Radiography of light castings; treatment 01 
cancer. 

Shipping regulations: Consult regulations. 

iridium bromide. See iridium tribromide. 
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iridium chloride. See iridic chloride; iridium trichlo- 
ride. 

iridium potassium chloride (potassium chloroiridate; 
potassium iridium chloride) K2lrCl6. 

Properties: Dark-red crystals. Soluble in water (hot). 
Sp. gr. 3.549. 

Use: Black pigment (porcelain decoration). 

The Ir (III) salt is also known: KsIrCU, greenish yel- 
low. 

iridium sesquioxide Ir203. 

Properties: Black powder. Slightly soluble in hydro- 
chloric acid (cone); insoluble in water. Dec. at 
400° C. 

Derivation: By heating the chloroiridate K2lrCl6 with 
sodium carbonate. 

Use: Ceramics (porcelain decoration), 
iridium tetrachloride. See iridic chloride. 

iridium tribromide (iridium bromide) IrBs • 4H2O. 
Olive-green, brown or black crystals; soluble in water; 
insoluble in alcohol. Prepared by action of hydro- 
bromic acid on iridium trihydroxide. 

iridium trichloride (iridium chloride ) IrCh- Dull green 
to blue-black particles; m.p. 763° C. (dec); insoluble in 
water and alcohol. Prepared by action of chlorine on 
iridium powder at 600° C. 

iridosmine (osmiridium). A natural alloy of iridium and 
osmium containing some platinum, rhodium, ruthen- 
ium, iron, copper, palladium. Tin-white to light steel 
gray in color; streak, same; metallic luster. Composi- 
tion is variable ranging from 10.0-77.2% iridium, 
17.2-80.0% osmium, 0-10.1% platinum, 0-17.2% 
rhodium, 0-8.9% ruthenium, 0-1.5% iron, 0-0.9% 
copper, trace, palladium. Unattacked by aqua regia. 
Sp. gr. 18.8-21.12; Mohs hardness 6-7. 

Occurrence: Alaska; South Africa. 

Uses: Fountain-pen point tips; surgical needles; watch 
pivots; compass bearings; hardening platinum (stan- 
dard weights, jewelry); source of iridium and osmium. 

Irish moss See carrageenan. 

“IrisoI.”^°’ Trademark for a fast alizarine direct vio- 
let. 

“Irisone.””’ Trademark for a series of compounds con- 
sisting of alpha- and beta-ionones. 

“IRN.”"’’ Trademark for a group of magnetic iron 
oxides, black ferroso-ferric oxides (FejOj) and brown 
gamma ferric oxides (Fe203), with application in ferric 
cores and electronic parts, magnetic inks, data- 
handling accounting systems, recording and instru- 
mentation tapes. 

iron Fe Metallic element of atomic number 26; Group 
VIII of the Periodic Table. Atomic weight 55.847; 
valences 2, 3. Four stable isotopes; four artificially 
radioactive isotopes. 

Properties: Silver-white, malleable metal; tensile 
strength 30,000 psi; Brinell hardness 60; m.p. 
1536°C; b.p. 3000°C; specific gravity 7.87 (20°C); 
magnetic permeability 88,400 gauss (25° C). The only 
metal that can be tempered (q.v.). Mechanical prop- 
erties are altered by impurities, especially carbon. 

Iron is highly reactive chemically; a strong reducing 
agent; oxidizes readily in moist air; reacts with steam 
when hot to yield hydrogen and iron oxides. Dis- 
solves in nonoxidizing acids (sulfuric and hydro- 


chloric) and in cold dilute nitric acid. For biochemical 
properties, see below. 

Major ores: Hematite, limonite, magnetite, siderite; 
also taconite (low-grade, 25-30% iron). 

Occurrence: Minnesota (Mesabi), Alabama, Labrador, 
Yukon, Europe, South America. 

Major types: 

(1) Molten (or pig) iron. Derived (a) by smelting ore 
with limestone and coke in blast furnaces (purity 
91-92%); (b) by continuous direct reduction in which 
iron ore and limestone are preheated in a fluidized bed, 
followed by heating to 1700°F, by melting at 3500° F, 
and reduction to iron at 3000° F with powdered coal 
(purity 99%) (proprietary process). 

Uses: Steels of various types; other alloys (cast and 
wrought iron); source of hydrogen by reaction with 
steam. 

See also steel. 

(2) Powdered iron. Derived (a) by treatment of ore 
or scrap with hydrochloric acid to give ferrous chloride 
solution, which is then purified by filtration, vacuum- 
crystallized, and dehydrated to ferrous chloride dehy- 
drate powder; this is reduced at 800°C to metallic iron 
(briquettes or powder) of 99.5% purity, (b) By thermal 
decomposition of iron carbonyl [Fe(C05)] at 250° C 
(99.6-99.9% pure); (c) By hydrogen reduction of high- 
purity ferric oxide or oxalate, (d) By electrolytic de- 
position from solutions of a ferrous salt (99.9% pure) 

Uses: Powder metallurgy products; magnets; high- 
frequency cores; auto parts; catalyst in ammonia 
synthesis. 

(3) Cast iron and wrought iron are mixtures of iron 
and other materials; see specific entry. 

(4) Single crystals and whiskers are also available. 

(5) Iron sponge (q.v.) 

Hazard: Tolerance (as oxide fume): 10 mg per cubic 
meter of air. Dust and fine particles suspended in air 
are flammable and an explosion risk. 

Biochemistry: Iron is a constituent of hemoglobin 
(q.v.) and is essential to plant and animal life; an im- 
portant factor in cellular oxidation mechanisms. Used 
in medicine and dietary supplements. Essentially non- 
toxic. ' * ‘ 

For further information refer to the American Iro'h and 
Steel Institute, 150 East 42 St. New Y-orkr/N.Y. u- 

• ‘ ■ { - ' ' 

iron''55. Radioactive iron of 'mass number 35. V, 

Projierties: VHalf-life 2.91 years; decays fhroOghjjK 
capture. See iron 59. y " 

Hazard; Highly toxic. _ , ^ ■ 

Shipping regulations: Consult regulations, 

iron 59. Radioactive iron of ma« number ■:S9.' 
Properties: Half-life 46i3-aayr;' radiation, beta and 
gamma. 

Derivation: Pile irradiation of iron metal, giving a 
product which contains iron 55 impurity. Both iron 55 
and iron 59 are produced pure in cyclotron. (See iron 
55). Enriched samples of each are also available. 
Hazard; Highly toxic. 

Uses: Medicine; tracer element in biochemical and 
metallurgical research. 

Shipping regulations; Consult regulations. 

iron acetate liquor (iron liquor; black liquor; black 
mordant; iron pyrolignite). 

Properties: Intensely black liquor, sometimes contain- 
ing copperas or tannin. Absorbs oxygen from the air. 
Sp. gr. 1.09-1.115, containing 5-5.5% iron. 
Derivation: (a) By the action of pyroligneous acid on 
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sulfate double decomposition of ferrous 

Uses MordL? (calcium acetate) 

^ uses. Mordant, especially for alizarine and nitroso dyes. 

iron alum. See ferric potassium sulfate, 
iron black (contains no iron). 

Properties; Fine black powder 

as a fine powder. antimony being precipitated 
pajie! ‘’“'“'"O '« 

a soluble lerrocvanide forocyanide from 

oxidation produ^ces a comDlex7p*J*-f” ^4*’sequent 

shade and pigment nr7n7r? L ^^'^"‘^"'■''ocyanide whose 
oxidizing agent reactant mn* ^7 “^^P^^dent upon the 
tore, sizi of batcTaLd othf 
tore. Common oxidams ^e jr of manlifac- 
pofassium dichromate with sulf ir^‘^‘-7 acid, 
and peroxides. Low Sv " P'^^hlorates, 

Unstable to alkalies of ah conlemr77^ 
media. Resistant to light and •'^^‘^“oing 

peratures. ® "d ordinary baking tem- 

gntainers: Barrels, carloads. 

cosmetic (eye 

fertilizer ingredient, baked enampi r^’ ■ PfP^'" dyeing, 
and appliances; industrial finishes 


indue,.,; fo, ele.„„i, 

'7r=“p?l’.ir” '"’’“'fonniOi i™. cb...,., 

sulfate and sodium carbonate ' 
urade: Technical. 

H°"‘?,‘".ors: Bags; carloads. 

Use. Paint pigment. 

iron oxide, hydrated. See ferric hydroxide. 

'Trincipally Se'^xTd?; ^ "4‘draPy occurring earth, 
added!^ Used as a paint p^gSm 


^ Xiuioncs. 

iron carbonate, precinhated • 

iron carbonyl L 

arnonyi. See iron pentacarbonyl. 

iron, cast. See cast iron. 

compounds"'**’ corresponding ferric or ferrous 
iron, electrolytic. See iron 
•ron mass. See iron sponge (2) 


. *'^‘d°"c7eSrand7uTber?®'' ^ 

large part’of tiie^alutlna replaces a 

present, however. Iron-ore^^"^^ Pc some alumina 
pnd hardening but ic mn cement is rather slow settine 

iron ore, chrome. See chromite. 

Ton ore, magnetic. See magnetite. 

Ton or^ red. See hematite, red. 

pS "liSr 

magnetite. ^ee also the mineral form 

in/f hi S8°C*’(df powder; 

DSSm»,.rii “ “'*i 

hvd *7"; SP^olally pur’e^'^f i" or carbon dioxide 
riph, ^drric oxide7rom precipitating 

ehydratingand reducing with h ^‘°" Ton salts^ 

Grade? Teehni^/?^^"’ -'Bnetite"‘*''°^“- Occursi 


^ t ---- 

'"from a ga7btTasst?7h?^ 77'’" dfsulfides, 
oxide, FejOj ^called iPrough a mixture of iron 

wood shaving Tht*:'™" dr iron mass) and 

sulfide and cfn h. d^'^c is converted to iron 

sulfide to contact by allowing the iron 

lo contact air. See iron sponge, spent. 

'red^oxIde^rou'eeTi' V red; red iron oxide; 

mainly of ferric oxidf^'p^ry P’Srients composed 

adese%?„Tfrp\re^°’ie?^^^^ 

pounds- DipiDPnt’-'*’ Tu*® primers; polishing com- 

•toi ;«sirg;7/ss.“'’ p'“<ipp™i»as 

iron oxide yellow. Hydrated ferric oxide Fp,n ■ H n 

Us7"s77a1ms;7S7be7"p?odu7tsf^:S^ 


in 


'7ronprt*^"^7^"?* carbonyl) Fe(CO)5 

monoxTde Evolves carbon 

soluble with organic solvents; 

soluble in Wat dnmposition in acids and alkalies; in- 
(749 mnlv ('8°C); b.p. 102.8°C 

pointTp: ‘'"‘'dmposes at 200°C; m.p. -2rC. Flash 

monoxide 77h^ divided iron is treated with carbon 
monfa ^ Presence of a catalyst such as am- 

absorotion'^P? ingestion, inhalation, and skin 
UsM Orpanir dangerous fire risk, 

carbonyfiron Sdir.'*' ’‘"“'""dck agent; source of 

^Red’laLriA-^l'p'?®' Elammable liquid, n.o.s. (Rail) 
Ked label. (Air) Flammable Liquid label. 

iron powder. See iron. 

iron profochloride. See ferrous chloride. 

iron profoiodide. See ferrous iodide. 

iron protosulfide. See ferrous sulfide. 

iron pyrite. See pyrite. 

iron pyrolignite. See iron acetate liquor. 

iron pyrophosphate. See ferric pyrophosphate. 

varieties of ferric oxide that are used as 
pigments. See iron oxide red. 
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iron sponge. 

(1) Sponge iron, a finely divided porous form of iron 
made by reducing an iron oxide at such low tempera- 
tures that melting does not occur, usually by mixing 
iron oxide and coke and applying limited increase in 
temperature. 

Uses: For precipitating copper or lead from solutions of 
their salts, and in electric furnace steel operations. 

(2) Iron mass (iron oxide). Finely divided iron oxide, 
distributed on a support so as to give a large surface 
area. One form is a mixture of wood shavings covered 
with a hydrated iron oxide. This may be made by mix- 
ing wet wood shavings with iron borings or similar 
material and allowing rusting to occur to produce 
finely divided iron oxide. In another method wood 
shavings are mixed with a slurry of the hydrated ferric 
oxide produced in purifying alum, and then dried. TTie 
iron sponge or iron mass is used for removing sulfur 
from coal gas or similar materials. See iron oxide 
process. See also iron sponge, spent. 

Shipping regulations: (not properly oxidized) (Rail) 
Yellow lable; not accepted by express. (Air) Not ac- 
ceptable. Not restricted if properly oxidized. 

iron sponge, spent (iron mass, spent; spent oxide). Iron 
sponge after saturation with sulfur. It is liable to 
spontaneous heating. See iron oxide process. 

Shipping regulations: (Rail) Yellow label; not accepted 
by express. (Air) Not accepted. 

iron, stainless. Alloys containing 3 to 38% chromium, 
with or without traces of nickel; essentially magnetic 
and ferritic in character. High chromium irons are 
brittle after welding. Most popular composition for 
fabrication is 15-18% chromium, 0.1% carbon (max). 

See ferritic stainless steel, under steel, stainless. 

irradiation. Exposure to radiation of wavelengths shorter 
than those of visible light (gamma, xray or ultraviolet) 
either for medical purposes (cancer therapy, removal of 
skin blemishes), for destruction of bacteria in milk and 
other foodstuffs, or for Inducing polymerization of 
monomers or vulcanization of rubber. UV irradiation 
was formerly used to induce activation of vitamin D in 
niilk, and has been used for some time to sterilize the 
air in operating rooms, etc. 

“Irrathene.””^ Trademark for a thermosetting form of 
polyethylene (q.v.) formed by irradiation of poly- 
ethylene with high energy cathode rays (electrons). 
Does not melt (up to 250°C) but oxidizes rapidly at 
elevated temperatures unless protected by an inhibitor. 
Its resistance to acids, alkalies, and solvents is superior 
to that of polyethylene and it has excellent electrical 
resistance even at 200° C. It is available in films and 
tapes used for packaging and electrical insulation. 

irreversible. A permanent chemical or physicochemical 
change. Examples are: (1) A chemical reaction that 
can proceed only to the right, giving a product that is 
stable and that cannot revert to the original con- 
stituents; most reactions are of this type. (2) A 
colloidal system that cannot be restored to its original 
form after coagulation or precipitation, for example, 
the hardening of egg white or milk protein by heat, 
the formation of butter from milk (mechanical action), 
and the coagulation of rubber latex by acid (chemical 
action). 

See also: reversible. 

“Irron.”'*’ Trademark for 8-quinolinol-7-iodo-5-sul- 
fonic acid used in the colorimetric determination of 
iron. 


“IR-S Latices.”” Trademark for a series of emulsion 
copolymers of butadiene and styrene. 

Uses: Paper and fabric impregnations; adhesives for 
laminating; textile and carpet backing; mastics; tire 
cord dipping; asphalt emulsions; caulking compounds; 
chewing gum bases. 

“Irtran” 4."^ Trademark for an optical material made 
from zinc selenide (q.v.) 

ISAF black. Abbreviation for intermediate super abra- 
sion furnace black. 

isanolic acid (erythrogenic acid). An 18-carbon fatty 
acid with acetylene triple bonds at the 9 and 1 1 posi- 
tions and having also an ethylene bond but no hy- 
droxyl substituent. 

isatin (ortho-aminophenylglyoxalic lactim; ortho-ami- 
nobenzoylformic anhydride; isatic acid anhydride; 
indole-2,3-dione) C6H4COC(OH)N(bicyclic). 

Properties: Yellowish-red or orange cyrstals; bitter 
taste. Soluble in water, alcohol, and ether. M.p. 200- 
203° C. 

Derivation: From indigo by oxidation. 

Uses: Dyestuffs; pharmaceuticals; analytical reagent. 

isatoic anhydride CsNOjHs. A bicylic molecule com- 
posed of a benzene ring attached at the ortho and meta 
positions to a heterocyclic ring. It forms useful anthra- 
nilic acid derivatives by reaction with hydrogen. 

Properties: Tan powder. 

Grade: Technical, 96% min. 

Containers: Bags; drums; bulk. 

Uses: Intermediate for polymer curing agents, anthra- 
nilic esters, heterocyclic compounds, and benzyne. 

isethionic acid (2-hydroxyethanesulfonic acid) 

H0CH:CH2S03H. 

Properties: Liquid; b.p. 100°C (dec); very soluble in 
water; insoluble in alcohol. 

Uses: Detergents; surfactants; synthesis. 

“Ismelin” Sulfate.’“^ Trademark for guanethidine sulfate; 
used in medicine. 

iso-. A prefix meaning “the same,” as in such terms as 
isomer (the same part), isotope (the same place) 
isometric (the same measure), isobar (the same 
pressure), etc. In organic chemistry' it denotes an 
isomer of a compound, especially one having a sub- 
ordinate chain of one or more carbon atoms attached 
to a carbon of the straight chain. See isobutane; 
branched chain. 

isoalloxazine (flavin) CioHsNjO;. A derivative of isoal- 
loxazine widely distributed in plants and animals, 
usually as yellow pigments. See also riboflavin. 

isoamyl acetate CHsCOOCHiCHiCHfCH?):. 

Properties: Colorless liquid; b.p. 142°C; f.p. — 78.5°C; 
sp. gr. (I5/4°C) 0.876; wt/gal (15°C) 7.30 Ib; flash 
point 80° F. Slightly soluble in water; miscible with 
alcohol and ether. Banana-like odor. 

Derivation: Rectification of commercial amyl acetate. 

Grades: Reagent; technical. 

Hazard: Flammable, moderate fire risk. Moderately 
toxic, and irritant. Tolerance, 100 ppm in air. Ex- 
plosive limits in air 1 to 7.5%. 

Uses: Flavoring; perfumes; solvent. 

See also amyl acetate. 

isoamyl alcohol, primary (3-methvl-l-butanol; isobutvl 
carbinol) (CH 5 );CHCH:CH:OH. 

Properties: Colorless liquid; pungent taste; disagreeable 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



ISOAMYL ALCOHOL SECONDARY 


476 


.e?p SStfeUr '"’•''"“"■SgSS 

pentane. ® chlorination and hydrolysis of 

Grade: Technical. 

Container; Drums, tank cars. 

irritant. To°erance, [oi) ppm in’^?‘*E 

air 1.2 to 9% Explosive limits in 

mmationoffatinZt solvent; deter- 

See also fusel oil. ’ “'"oscopy; flavoring. 


isoamyi furoafe C4H30C0?C H 

Sr. 1.0335 (2K°6 
(25 mm): reSvel-nde^572a 
: ■ 


‘“Si” ■" 'fP prim.,, 

0.819. combustibli ’ P°'"‘ 'O30F, ^5 

PropLi’eT^cX^fe™/jj^®?^°a‘?) CsHjCOOCjH,, 
Sofubl^- f^fracLe ’i,!,dS [ 4?3 .°k°"- ?P- S^. 

“sssar 

Use: Soap perfumes. 

^Siti«-Sp.8r.08^^ 

Melhod f' butyric 

Grades: Com^erckrgi ^'^‘‘Oation. 

C*ontSs^“^rr^- ’ '°°^°"^‘"'-‘=°"‘cnt; F.C.C. 

Uses: Flavoring exti-a^T'’*"®*^ brums, 
cellulose acetate. and plasticizer for 

isoamyl chloride C,H. n a 

.iiiiPIsHss 

insol.^r^® sP-gr ® liquid; b.p 

u" cs '& ^opentane "'"brogen chloride, or 

. r.4..3 ™'<>gm».r. ink,; CSfonl’S'^ 

■soamyldichloroarsine r h a 

Properties: Oily li^lpFo^" 
water. B.p. 88^5 ?o 9,' °bor. Decomposed bv 

° 0?"!:,°" •■ '"‘^^action of^i'^, Combusri-ble 
Ha^S: S" phosphorus trichloride and 

Shipping relularions'^VR^PS irritant. 
n.o.s., Poison label.' ■ Air) Arsenic compounds, 

alpha-isoamyicne Spa a ^ 

J cne. See 3-methyl-2-butene. 


•soamyl isovalerate. See isamyl valerate. 

*1c“&H(SH)CHt™"‘'’^'hutyl 3-thiol) 
ropeges|^ Colorless liquid^ distill^ range 101 - 

Containers: Up to 54-gal. 
risk. Erobably toxic. Flammable, dangerous fire 

■soamyl nitrite. See amyl nitrite. 

ToTeS’lS 'S;>f 

(15.5/15.5°C)\d 26n°r^“y °dor; ^.P- gn 0.860 

(20°C). Comhi.cfiM» I refractive mdex 1.4300 
Uses- PIa.T.: hustible. Low toxicity. 

isn perfumes; chemical intermediate, 

■soamyl propionate. See amyl propionate 

yel?ow'^*in^^* which'* ®°"’®Pnies havingafaint 

Orchid-like odor ^e pink or red. 

live index 6n 2n/h?^i’ '053-1.059 (15°C); refrac- 

to +2.30°- bp 280<>r^c^^M^b?b; optical rotation 0 
soluble in water^Ld' ^?’“ble in alcohol, ether; in- 
toxicity. ^"b glycerol. Combustible. Low 

alcohol°The^usuaI*p”f^'r® salicylic acid with amyl 
ester. article of commerce is the isoamyl 

Se”s^ A D-'^UPation. 

which should not e«ee?i 

lower esters) exceed 100% on analysis (indicating 

gntainers: Carboys; drums. 

Uses. Soap perfumes. 

isovalerate^'amvl “®PP*c oil”; isoamyl 

C4H9C02C5 h'^^ valerianate; amyl valerate) 

with alcohS-^sn b°r °I apples when diluted 

alcohol and’eth’pr.*^' ^-P- 203. 7°C; soluble in 

bustible. Low toxmity.'®^*^ in water. Com- 

amyl alcohrd sulfuric acid to a mixture of 

distillation valeric acid. Subsequent recovery by 

Use^-^M^lcke-'^friib'^'^’ 'Soamyl isovalerate), 
ivieoicine, fruit essences; flavoring agent. 

‘soascorbicacid. See erythorbic acid. 

dififeren^'mom* having the same mass number but 
whiS hivf.h? "" "“mbers, in contrast to isotopes, 
numbers C i a number but different mass 

. C-14 and N-14 are isobars. 

ro“h®'’*an. Generic name for 1,3,4,5,6,7,8,8-octachlo- 
C9H66C4 * * ~^^^^^y^^®~ 4 , 7 -methanoisobenzofuran, 

*a™re'tfrer-^9Hl!K;,™'P'.2‘^^-257°^ Soluble in acetone 
insoluble in wme/ soluble m alcohols and kerosini 
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ISOBUTYL ALCOHOL 


Hazard: Probably toxic. 

Use: Insecticide. 

isoborneol CioHpOH. A geometrical isomer of bomeol. 
Properties: White solid with camphor odor; m.p. 21 6° C 
(sublimes). More soluble in most solvents than 
borneol. Low toxicity. 

Derivation: By reduction of camphor. 

Uses: Perfumery; chemical esters. 

isobornyl acetate C10H17OOCCH3. 

Properties: Colorless liquid. Pine-needle odor. Sp. gr. 
0.978 ± 0.001 (20°C); b.p. 220 to 224°C. Soluble in 
most fixed oils and in mineral oil. Insoluble in glycerol 
and water. Combustible. Low toxicity. 

Derivation: By heating camphene (50 to 60° C) with 
glacial acetic acid and sulfuric acid and separating by 
adding water. 

Grades: Technical; F.C.C. 

Uses: Compounding pine-needle odors; toilet waters; 
bath preparations; antiseptics; theater sprays; soaps; 
making synthetic camphor; flavoring agent. 

IsobnrjjyJ salicylate. 

Properties: Viscous, colorless oil. Sweet odor. Ester 
content 96%. Combustible. Low toxicity. 

Grade: Technical. 

Uses: Perfumery (fixative); cosmetics (filter for sun- 
tan preparations). 

isobornyl thiocyanoacetate CioHnOOCCHaSCN. The 
technical grade contains 82% or more of isobornyl 
thiocyanoacetate, also other terpenes and derivatives. 
Properties: Yellow, oily liquid; terpene-like odor. Sp. 
gr. (25/4°C) 1.1465; refractive index (25/D) 1.512; 
acid number 1.19. Very soluble in alcohol, benzene, 
chloroform, and ether; practically insoluble in water. 
Relatively low toxicity. Combustible. 

Derivation: By treating isoborneol with chloroacetyl 
chloride and potassium thiocyanate. 

Uses: Insecticide, cattle spray; medicine. 

isobornyl valerate (CH 3 ) 2 CHCH 2 COOCioH, 7 . 
Properties: Colorless, neutral liquid, oily taste, pecu- 
liar aromatic odor. Does not irritate the stomach. 
Soluble in alcohol, ether; sparingly soluble in water. 
B.p. 132-138°C (12 mm); sp. gr. 0.954. 

isobutane (2-methylpropane; trimethylmethane). Mole- 
cular formula (CH 3 ) 2 CHCH 3 ; Structural formula 
(branched-chain): 

H H H 

I I 1 

, H— C C C— H 

1 I I 

H H— C— H H 

I 

H 

A liquefied petroleum gas. 

Properties: Colorless gas; slight odor; stable, does not 
react with water; has no corrosive action on metals; 
b.p. -11.73°C; f.p. -159.6°C; sp. gr. 0.5572 (20°C, 
at saturation pressure); sp. gr. (air = 1) 2.01; soluble 
in water; slightly soluble in alcohol; soluble in ether; 
flash point — 117°F; autoignition point 864°F. Non- 
toxic. 

Derivation; An important component of natural gaso- 
line, refinerj' gases, wet natural gas; also obtained 
by isomerization of butane. 

Grades; Technical; 99 mole % (pure grade), 99.96 mole 
% (research grade), and other high-purity grades. 


Containers; Pressure cylinders; tank cars; tank trucks. 

Hazard; Highly flammable; dangerous fire and explo- 
sion risk. Explosive limits in air 1.9 to 8.5%. 

Uses; Organic synthesis; refrigerant; fuel; aerosol 
propellant; high-octane gasoline (aviation fuel); syn- 
thetic rubber, instrument calibration fluid. 

Shipping regulations: (Rail) Red Gas label. (Air) Flam- 
mable Gas label. Not acceptable on passenger planes. 

isobutane hydrate. See gas hydrates. 

isobutanol. See isobutyl alcohol. 

isobutanolamine. See 2-amino-2-methyl- 1-propanol. 

isobutene (2-methylpropene; isobutylene) (CH 3 ) 2 C:CH 2 . 
A liquefied petroleum gas. 

Properties; Colorless volatile liquid or easily liquefied 
gas; coal gas odor; b.p. — 6.9°C; f.p. — 139°C; flash 
point — 105°F; sp. gr. 0.6 (20°C); soluble in organic 
solvents. Polymerizes easily and also reacts easily 
with numerous materials. Nontoxic. Autoignition 
point 869° F. 

Derivation: Gas mixtures containing considerable iso- 
butene are obtainecf 6y fractionation of refinery gases 
resulting from cracking of petroleum. 

Containers; Tank cars; cylinders. 

Hazard; Highly flammable; dangerous fire and explo- 
sion risk. Explosive limits in air 1.8 to 8.8%. 

Uses: Production of isooctane, high-octane aviation 
gasoline; butyl rubber, polpsobutene resins, tert- 
butyl chloride, tert-butanol methacrylates and other 
derivatives; copolymer resins with butadiene, acrylo- 
nitrile, etc. 

Shipping regulations: (Rail) Red Gas label. (Air) 
Flammable Gas label. Not acceptable on passenger 
planes. 

isobutyl acetate C4H9OOCCH3. 

Properties: Colorless, neutral liquid; fruit-like odor. 
Soluble in alcohols, ether, and hydrocarbons; im- 
miscible with water. B.p. 116-117°C; flash point 
64° F (c.c.) sp. gr. 0.8685 (15°C); refractive index 
1.392 (approx.); wt/gal 7.23 lb; f.p. — 99°C. Auto- 
ignition temp. 793° r. 

Derivation; Treating isobutyl alcohol with acetic acid in 
the presence of catalysts. 

Grades; Technical; solvent; perfume; F.C.C. 

Containers; 55-gal drums; tank cars. 

Hazard; Flammable, dangerous fire risk. Tolerance, 
150 ppm in air. 

Uses; Solvent for nitrocellulose; in thinners, sealants, 
and topcoat lacquers; perfumery; flavoring agent. 

Shipping regulations; (Air) Flammable Liquid label. 

isobutyi acrylate (CH3)2CHCH200CCH:CH2. 

Properties; Liquid; b.p. 6i-63°C (51 mm); sp. gr. 
0.884 (25°C); refractive index 1.4124 (25/D); flash 
point 86° F (TOC). Contains 100 ppm monomethyl 
ether hydroquinone as inhibitor. 

Containers: Tank cars and trucks. 

Hazard; Flammable, moderate fire risk. 

Use: Monomer for acrylate resins. 

isobutyl alcohol (isopropylcarbinol; 2-methyl- 1- 
propanol) (CH 3 ) 2 CHCH 20 H. 

Properties: Colorless liquid. Soluble in water, alcohol, 
and ether. Sp. gr. 0.806 (15°C); b.p. 107°C; flash 
point 100° F (open cup); f.p. — 108°C; refractive 
index 1.397 (15°C). Autoignition point 800°F. 

Derivation; Byproduct of synthetic methanol produc- 
tion, purified by rectification. 

Containers: 55-gal drums, tank cars and trucks. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Hazard; Flammable, moderate fire risk. Moderately 
toxic; strong irritant. Tolerance, 100 ppm in air. 

Uses: Organic synthesis; latent solvent in paints and 
lacquers; intermediate for amino coating resins; sub' 
stitute for n-butyl alcohol. Paint removers; fluoro' 
metric determinations; liquid chromatography. 

isobutyl aldehyde. See isobutyraldehyde. 

isobutylamine (CH3)2CHCH2NH3. 

Properties: Colorless liquid; amine odor, strongly 
caustic. Soluble in water, alcohol, ether, and hydro- 
carbons, Sp. gr. 0.731 (20°C); boiling range 66~ 
69°C: flash point 15°F, Autoignition temp. 712°F. 

Containers: 55-gal drums; tank cars. 

Hazard: Flammable; dangerous fire risk. Toxic; strong 
irritant to skin and mucous membranes. 

Uses: Organic synthesis; insecticides. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 

isobutvl-para-aminobenzoate 

NH2C6H4C00CH2CH(CH3)2. 

Properties: White crystalline scales; m.p. 64~65°C. 
Almost insoluble in water; soluble in alcohol and 
vegetable oils. 

Use; Medicine. 


isobutylbenzene (CH3)2CHCH2C6H5. 

Properties; Liquid; sp. gr. 0.8532 (20/4°C); f.p, 
-51.6°C; b.p. 171. 1°C; refractive index 1.486 (20°C); 
flash point 140°F. Autoignition temp. 802°F. Com- 
bustible. 

Hazard: Moderate fire risk. May be toxic in high 
concentrations. 

Uses: Pharmaceutical intermediate; perfume synthesis; 
flavoring. 

isobutyl benzoate (eglantine) C6HsCOzCHzCH(CH,)u 

Properties: Colorless liquid; characteristic odor; sp. gr. 
1.002; b.p. 237°C; insoluble in water; miscible with 
alcohol and ether. Combustible; low toxicity. 

Uses: Perfumes; flavors. 


isobutyl carbinol. See isoamyl alcohol, primary. 

isobutyl cinnamate C4H900CCH;CHC6 Hs. Colorless 
oil, amber fragrance. Sp. gr. 1.001 to 1.004; refractive 
index 1.541. Soluble in 2 vols. of 70% alcohol. Com- 
bustible; low toxicity. 

Use: Perfumery. 

isobutyl cyanoacrylate. A tissue adhesive effective in 
surgery and medicine to retard bleeding from inter- 
nal organs. Also applicable to the mounting of pearls 
and other jewels. Available as an aerosol spray. 

isobutylene. See isobutene. 


isobutylene-isoprene rubber. See butyl rubber. 

isobutyl furoate C4H3OCO1C4H9. 

Properties: Colorless liquid becoming brown in ligh 
Insoluble in water; soluble in alcohol and ether. Si 
p. 1.0383 (26.5/4'>C); b.p. 22!-223°C (corn); r< 
tractive index 1.4676 (26.5°C). Combustible; lo 
toxicity. 


N-isobutylhendecenamide. See N-isobutylundecylen- 
amide. 


isobutyl heptyl ketone. See 2,6,8-trimethyl-4-nona- 
none. 


isobutyl isobutyratc (IBIB) 
(CH3)2CHCOOCH2CH(CH3)2. 

Properties; Colorless liquid; fruity odor; sp. gr. 0.853- 
0.857 (2p/20°C); f.p. -80.7°C; b.p. 148.7“C; re- 
tractive index (n 20/D) 1.3999; insoluble in water 
soluble m alcohol and ether. Combustible 


Containers; Drums; tank cars and trucks. 

Use; Flavoring; insect repellent; nitrocellulose lacquers 
and thinners; substitute for methyl amyl acetate, 

isobutyl mercaptan. See 2-methyH-propanethiol. 

isobutyl methacrylate (CH3)2CHCH200CC(CH3 );CHi. 
Properties: Liquid; density 0.882 g/ml (25/15°C); 
boiling range 155°C; refractive index 1.4172 (25'’C); 
flash point 120°F (TOC). Contains 25 ppm hydro- 
quinone monomethyl ether as inhibitor. Combustible, 
Containers; Tanks. 

Hazard: Moderate fire risk. 

Use: Monomer for acrylic resins. 

isobutyl phenylacetate (CH3)2CHCH200CCH2C6H5. 
Properties; Colorless liquid; honey-like odor. Soluble in 
most fixed oils; insoluble in glycerin, mineral oil, and 
propylene glycol. Sp. gr. 0.984-0.988 (25° C); refractive 
index 1.4860-1.4880 (20°C). Combustible. 

Grades; Technical; F.C.C. 

Uses: Flavoring agent; perfumes. 

isobutyl propionate CH3CH2C00CH2CH(CH3)2. 
Properties: Water-white liquid; sp. gr. 0.86-0.8635 
(20/20°C); b.p. 138°C; f.p. -71.4°C; refractive index 
1.3975 (20° C); insoluble in water; very soluble in 
alcohol and ether. Combustible; low toxicity. 
Containers: 55-gal drums; tank cars. 

Use: Paint, varnish, and lacquer solvent. 

isobutyl salicylate H0C6H4C00CH2CH(CH3)2. 
Properties: Colorless liquid. Sp. gr. 1.064-1.065 
(25°C); may have slightly yellowish tinge; b.p. 259°C. 
Soluble in alcohol and mineral oil; insoluble in water 
and glycerol. Combustible; low toxicity. 

Grades; Technical; F.C.C. 

Uses: Perfumery; flavoring. 

N-isobutylundecylenamide (N-isobutylhendecenamide) 
CH3(CH2)7CH;CHC0NHC4H,. A synergist for py- 
rethrum, used in insecticides. 

isobutyl vinyl ether. See vinyl isobutyl ether. 

isobutyraldehyde (isobutyl aldehyde) (CH3)2CHCHO. 
Properties; Transparent, colorless, highly refractive 
liquid; pungent odor. Sp. gr. 0.794 (20/4°C); b.p. 
65°C; f.p. — 66°C; refractive index (n 20/D) 
flash point (closed cup) — 40°F, (open cup) “U y. 
explosive limits in air, 1.6 to 10.6. Autoigition point 
490° F. Soluble in alcohol; insoluble in water. 
Derivation: (a) Oxo process reaction of propylene with 
carbon monoxide and hydrogen; (b) dehydrogenation 
of isobutyl alcohol. 

Containers; 55-gal drums; tank cars. 

Hazard; Highly flammable; dangerous fire and explo- 
sion risk. Irritant to skin and eyes. . 

Uses: Intermediate for rubber antioxidants and accel- 
erators, for neopentyl glycol; organic synthesis. 
Shipping regulations: Flammable liquid, n.o.s., (Rauj 
Red label. (Air) Flammable Liquid label. 

isobutyric acid (CH3)2CHC00H (2-methylpropionic 
acid). , 

Properties: Colorless liquid; soluble in water, alconoi, 
and ether. Sp. gr. 0.946 to 0.950 (20/20°C); b^- 

I54.4°C; f.p. -47°C; refractive index (n 20/Dl 

1.3930. Flash point !70°F (TOC); low toxicity. Auto- 
ignition temp. 935°F. Combustible. 

Grade: Technical. . 

Containers; Carboys; steel and aluminum drums; tan 
cars and trucks. 

Hazard: Strong irritant to tissue. , 

Uses; Manufacture of esters for solvents, flavors an 
perfume bases; disinfecting agent; varnish; dehmi fc 
hides; tanning agent. 
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ISODECYI, CHLORIDE 


Shipping rcpulations: (Air) Corrosive label. (Rail) Cor- 
rosive liquid, n.o.s.. White label. 

isobutyric anhydride [(CHi):CHCO];0. Liquid with 
boiling range 180 to I87'-^C;. sp. gr. 0.951-0.956 
(20/20'’C). Flash point I39°F; autoignition temp. 
665° F. Combustible. 

Containers; 55-gal drums, tank trucks, tank cars. 
na7ard: Strong irritant to tissue. 

Uses: Chemical intermediate. 

Shipping regulations; (Air) Corrosive label. (Rail) Cor- 
rosive liquid, n.o.s.. White label. 

isobutvronitrilc (2-methylpropanenitrile; isopropvl cya- 
nide) (CH,):CHCN. 

Properties; Colorless liquid; sp. gr. 0.773 (20/20°C); 
b.p. 107°C; f.p. — 75°C; slightK’ soluble in water; very- 
soluble in alcohol and ether. (Combustible. 
Containers: Tank cars. 

Ha7ard: May be toxic. 

Uses; Intermediate for insecticides, etc. 

isobutyroyl chloride (isobutyryl chloride; 2-methylpro- 
panoyl chloride) (CHi);CHCOCI. Colorless liquid; re- 
VAQ.l'i-, s>'y.. ’>.<^’>3 ^1Q)5^°CV, 

-90°C; b.p. 92°C; soluble in ether; reacts with water 
and alcohol. 

Har.ard; May be toxic and irritant. 

Use: Chemical intermediate. 

isocctyi Inuratc CnIU^COOCioHn. 

Properties: Oily liquid; almost odorless; sp. gr. 0.858; 
f.p. below — 65°C; viscosity 19.6 cp. at 25°C; insoluble 
in water; soluble in most organic solvents. Com- 
bustible; low toxicity. 

Uses: Cosmetics and pharmaceuticals (lubrictint, fixa- 
tive and solvent); plnstici7er; mold release agent; 
textile softener. 

isocctyi myristntc Cnn:7COOCi».lIn. 

Properties: Oily liquid with practically no odor; sp. gr. 
0.857; f.p. — 39’C; viscosity 25.6 cp ,at 25°C; insoluble 
in water; soluble in most organic solvents. Com- 
bustible; low toxicity. 

Uses: See isocctyi lau’ratc. 

isocctyi olcatc CrllMCOOCifUit. 

Properties; Oily liquid with practically no odor; sp. gr. 
0.862; f.p. -57'’C: viscosity 29.0 cpal 25‘'C; insoluble 
in water; soluble in most organic solvents. Com- 
bustible; low toxicity. 

Uses: Sec isocctyi laiiratc. 

isocctyi stearate Ci-Iii.COOCi.IIu. 

I’ropcrties; Oily liquid with practically no odor. sp. gr 
0.857; f.p. O'C; \iscosity 32.0 cp at 25°C. insoluble 
in water, soluble in most organic sohents Com- 
bustible; low toxicity. 

Uses: .Sec isocctyi lauratc. 

isocil. Generic name for 5-bromo-3-isoptop\l-(*-meth- 

yliiracil OCCniC(CIl,)NHC(0)NCIl(CH.).- Crys- 
tals, in p 15S'C. sohihle in absolute alcohol 
Il:i7ard May be toxic 
l!sc lletbicidc 

isorinchomrronic acid (2.5-psridincdic.irK'xslic acid) 
liOOCtC.il.NlCOOll 

I'ropcrties I ighi-tan powder. lealkis or ptisrns. no 
odor, ni p 2.M C. snhluncs .is nicolinic acu! .iKnc 
this tcrnpei.uurc. uisoUtble in cold water, alcohol, 
cil'.cr. ben.'cne. shghlly soluble in Ksiling ss.itcr. 
('Oiling alcoliol, s.iUitile in hoi diliilc mineral .icids 


Use: Intermediate for nicotinic acid, insecticides, 
polymers, dyestuffs. 

isocrotonic acid. See crotonic acid. 

isocyanate. A compound containing the isocyanate 
radical, — NCO. Nlonoisocyanatcs arc in use. ns in the 
treatment of cellulose to obtain a cellulose tri- 
carbamate. but the term isocyanate usunlly refers to ;i 
diisocyanatc (q.v.). 

isocyanate generator (hindered isocyanate). .An isocy- 
anate derivative that decomposes to an isocyanate 
upon heating. In one type phenol is combined with an 
isocyanate, and the resulting urethane is stable at 
room temperature, but dissociates at 160’C to the 
original phenol and isocyanate. These generators 
arc used commercially in a mixture with a polyester 
which can be stored indefinitely, but which upon 
heating produces a polyurethane resin. 

isocyanate resin. Sec polyurethane resin. 

isocyanic acid (cyanic acid) HN=C = 0. A gas resulting 
from depolymcriration of cyanuric acid at 300-400' C 
ijciL.T,sJxcarn.oCc,'ir;boadi/ix.iflc..Ajj.wtxi);i73wliaJ7iij.r,odiicJ, 
in the formation of urethanes and allophanates. 
Hazard: Strong irritant to eyes, skin, and mucous 
membranes; severe explosion risk. 

jsocyanine. Sec cyanine dye. 

isocyanurale. A compound closely related to isocyanate, 
but containing three NCO groups. Its products arc 
similar to polyurethane resins and arc particularly 
useful as rigid foams for insulation in the building and 
construction industry. For combustibility, sec loam, 
plastic. Sec also isocyanurie acid. 

isocyanuric acid (s-tria7inc-2,4.f>-trione) 
O CNHCONHCON H. White crystalline powder; the 

ketone isomer of cyanuric acid (q.v.). Derivatives of 
isocyanurie acid, as dichloro-and tricliloroisocyaniiric 
acid, and potassium and sodium dichloroisocyanuratc, 
arc used as bleaches and sanitizers. 

jsodccaldchydc GdluCHO (mixed isomers). 

Properties: Liquid. Sp. gr. 0.8290; b.p. 197, O'C; f.p. 
-80'C; insoluble in water; weight 6.9 lb gal; flash 
point 185’’ F. Combustible. 

Hazard: Probably toxic; strong irritant. 

Uses; Intermediate for pharmaceuticals, dyes, resins. 

(sodccanc. .Sec 2-mcthylnonane. 

jsodccanoic acid C., II.'0; (mixture of branched chain 
acids, primarily trimcthylhcpianoic and dimethyloc- 
lanoic). 

Properties. Liquid; bp 254 C. 13' C(IOmin), sp gr 
().9i)19 (20 20 C). tp, gl.css bcliiw -60 C, scry 
slightly soluble in water; siscosny 12 o cp a; 20 C. 
rctraciisc index I 4.'58 (n 20 D). ('omhustible 
Uses Intcrmcdiaic lor metal salts, csier type lubr’.v.r.'s. 
pla'tici/crs 

(sodccanol C- M;-01! (mixed oomcrsl 
Prt'pertics Colorless li.piu! Sp gr Os.'>)5. in-i'Kilile 
in water, n.'.sh point 22ii F.bp 22-' C Corn’’!.- 
I'sc .Antifst.iming a.eent in textile pro.es-.nif 

jsodceyl chloride C H.- Cl (mixes! isomers) 

Properties Colorlc" iiq-.i:.! Sp g: o-'f.'. bp 
210 6 C. I P ' L'O (.■ I'ets t.i .! in*-''’',;b'e i!’. 

w.itcr. l',.ish point 2’''" 1 Co;nb;;'.;d''e 1 ow tox-ei;;. 

I'ses Solxent lor oils, f.jts, gre.i'es, tc'-*'.s. e ;--.'., cx- 


Supfrior numliets refer to Manufaeturers of Trade Msrk Prodiirts. l or pjpe number see Contenis. 
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sSec’ intermediate for in- 

ntbbers, resins, a™nd canonic s^rfac™’ 
isodecyl octyl adipate. 

mfd^-b'^'°227°C°f4 r'P' ®''- 
IA48 (25°C); viscosg 20 cpTo^C) Pa h" 
Use°PjSen‘'^'^- toxic'ity^ P"'"‘ 

'“bneant. 

I'-MjjjCHfCH.OsCHaOOCfCHOCHj 

nonaphthalene CnHsCi. A n ’ ®"‘t°-5.8-dimetha- 

Properties: Crystals- deenm^ of aldrin. 

Hazard; Highly toxic above I00“C 

Use; Insecfidde '•estricted. 

Shipping regulations; (Air) Poison label 

-24°C. Q.mbust'ible'’' ° 

_ Use. Organic synthesis, 
isoelectric point Thp r.u . . • 
molecule^ in solution^” /ero l'A^-" on a 

exist alrnost entirely in the zw P^ ^oids 
the positive and nepatl.J ^''''tterion state, that is 
A solution of protems or a'^^PP^ equally ionized’ 

)eUPennl IT'tr " 


ylcarbam^ie* '“°r^”P^l'^'"“-‘*’yr5-pyrazolyl dimelh- 

™s -f. m. ^ 

ination of the alnha^hr”^ P'^k*^'" o^iestin); am- 

Uses; Med cine- nSrTttrK- l‘^’P'®‘'’y'''"'^" ^ud. 
“Isoline "tttnt.on, biochemical research. 

synthetic drying oTu'^s^ed^^hth1f'’^‘^'h-‘^^ ^ 

p..ma aad .a,„i,H„, SapplfJdTSSS”' 
Isomax” Process p • 

high quafhy S^dle 3iS,? 

‘ure liquid ^etrolel^S The C r°i-‘°nr"“/f 
has a leaded Hml TPr /*' n ^ '-5— C6 light naphtha 
of about 100 L^LIh octane number 

heavy naphiha va™ fot the 

quality low freeze nmnt r?™ 78-95. Premium 

low pour point hmh "n 1 “76° F) jet fuels and 

also be manufactured Thp^ number diesel fuels can 
trademarked “Isocraeking ” requires catalysis 

C/^rnj^ »»342 


Uses;PerfumeTv7n&r-^-!=- 

isoeugenol acetate Se ’ '‘8«nt. 

‘r«-“'-h7:her ir'‘"^“^^"°'- 

64°C; insoluble L' water^c'^^M®’''"^ Powder m p 
i^'oflurophate SeL 

“Isoforming” pi "““-Phosphate. 

rSinP^f for fixed-^ hy- 

metsS'h"ln high yieldrofr ^ 


■*•*'• r * ~rj • 

same numbeTand ldnd°'^f'^°^^ molecules having the 
mokcular weight, but 


molecula w^igT buTd'Jffe ‘P"’®- 

rangement orrnnf^ differing in respect to the ar- 
alcohol (C4H0OH nr^r^’u RP atoms. Butyl 
(C2H5OC2H5 oi^CH nfh^‘°^^u “""P ^‘her 

formulas butarepnfi-r,liP^^-rr“'’“ ^h? same molecular 
normal butvl aipr,u“7 y^y—nt kinds of substances; 
isobutyl SLr' 

kinds of substances ^te the same 

molecules- sec bnt’vi ohiefly m theshape of the 

exists in two fo'rms^lt“^“* (CH3CHOHCH2CH1) 
other (enantiomer! ’ 1°"^ being a mirror image of the 
tion of an atom nr “’"'‘r -"“'t from loea- 

positions on a bpn7^™*^P- “ compound at various 

benzene See also nng, e.g., xylene, dichloro- 
(2) Nuclides (i e lffna™^*/'“ ‘®o.mer,- optical isomer, 
same atomic and me atomic nuclei) having the 
®ud mass numbers hm evtrf.-r,., ir, air- 


same atomic and m*a ^ atomic nuclei) having the 

ferentenereysmtes nTe-"TP®''*’ i" d'f' 

»-"« .b= .f ,™r 

«omerasa. Aclass of enzymes. See enzyme. 

■somerism. See isomer. 

other^oreaiiilrn'^^*^ for converting a hydrocarbon or 
isnhe- ‘■■“''=myinexane. ■mportanlxamnl??”^^”'^ 'somer (q.v.). An 

■ t^-'trne CfiHu. A mivt,,ro n. into branched “““'’^t'sion of normal butane 

roperties; Colorless lionid “n^-'i?“‘^hed-chain isomers Production of'is isobutane, in connection with the 
P;,. 8t- 0.671 B°'hng range 54 fuelf " ""d other high-grade motor 

"-h point -26°P. Lo^ - 
^'‘P'°sive hmS'in am,"" o 7% ®^P‘°- 


'*JcSSctTchS(^h 1 hTch 

an'’fi;:^^.S°^'dT V"g^«y yeSoily liquid with 

0.798 (25/2|°cf ?'P' .'75-l77°C; sp. gr. 0.794- 
(n 25/D! MLy; -ffactive index 1.4428-1.4438 
)■ scible with the dilute mineral acids and 
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most organic solvents; volatile with steam. Insoluble 
in water. 

Hazard: Moderately toxic by ingestion. 

Use: Medicine. 

Available also as the isomcthcptcnc tartrate, the hy- 
drochloride, and the mucatc. 

alpha-isomethylionone (gamma-methylionone) 

C,4H220. 

Properties: Slightly yellow liquid; sp. gr. 0.925-0.929 
(25/25°C); refractive index (20'’C) 1.5000-1.5010; 
flash point 217°F (TCC). Soluble in 5 parts of 70% 
alcohol. Combustible; low toxicity. A synthetic 
product. 

Uses: Floral perfumes, particularly of a violet charac- 
ter; flavoring. 

isomorphism. The state in which two or more com- 
pounds that form crystals of similar shape have similar 
chemical properties and can usually be represented by 
analogous formulas, c.g., Ag:S and Cu^S. 

“Isomatc.”’™ Trademark for isocj'anate foam systems. 
Available as non-burning, pour-in-place froth, or spray 
foams. 

isoninzid (N-isonicotinyl hydrazine; INAH; isonico- 
tinic acid hydrazidc) C5H4NCONHNH2. 

Properties: Colorless or white crystals; odorless; 
aflccted by air and light; m.p. 170-I73°C; sparingly 
soluble in alcohol, slightly soluble in benzene and 
ether; freely soluble in water. Solutions practically 
neutral to litmus. 

Derivation: From gamma-picolinc. 

Grade: U.S.P. 

Use: Medicine. 

isonicotinic acid CHCHNCHCHCCOOH. Pyridine- 
4-carbo,\ylic acid. 

Properties: White, practically odorless powder, m.'p. 
314-317°C (sealed capillary); slightly soluble in water; 
pH of saturated aqueous solution at 20’ 3.6. 
Containers: Fiber drums. 

Use: Synthesis of isoniazid and similar substances. 

isonipccainc hydrochloride. See meperidine hydrochlo- 
ride. 

“Isonol CIOO.”'^ An aromatic rcinforcinc polyol. 
CaH5N[CH2CH(CH,)OH): 

Properties: Amber liquid. Viscosity (50’C) 1000 cps 
(max.); sp. gr. (23°C) 1.055. Water content 0.05‘.’;. 
Combustible. 

Uses: Ingredient of polyurethane foams, coalings, 
sealants, and elastomers; intenncdiaic in organic 
synthesis. 

isononyl alcohol CiHi-CH.-OH. A higher alcohol de- 
veloped in early 196S; used as a basis of plasticizers 
such ns diisononyl adipate. Combustible. 

isooctnne (2,2.4-triniclhylpenianc). Molecular formula 
(Clli)iCCii;CH(CHi).'; structural fonnula 

CIL 

i 

Clij— C-CUr-CH—CH. 

! 

Cil. CIL 

A brancheJ-chnin h\dri>carbon. 

Properties- CoKirlrss hvjuul; sp gr (20 -5 ' C‘). 

f p ”10' i C; bp ‘W 2 C; retractisc index (n 20 D) 

I .'‘>1-S, (Lash point 10 1- Insoluble in w.ilrr. sliplitls 


soluble in alcohol and ether. Autoignition temp. 
784’ F. 

Grades: Technical; pure; research: spcctrophoto- 
mctric. 

Containers; 5-. 54-gal drums; tanks. 

Hazard: Flammable, dangerous fire risk. Moderately 
toxic by ingestion and inhalation. Explosive limits in 
air 1.1 to 6% 

Uscs: Organic synthesis; solvent; motor fuel; used 
with normal heptane to prepare standard mixtures to 
determine anti-knock property of gasoline. See octane 
number. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 

isooctene CsHis. Mixture of isomers. 

Properties; Colorless liquid: boiling range ]9()-200’F; 
bromine number 137; sp. gr. 0.726 (60/60’F). Flash 
point below 20’ F. 

Hazard: Flammable, dangerous fire risk. 

Shipping regulations: (Rail) Red label. (Air) Flammable 
Liquid label. 

isooctyl adip.afc (CsHirOOCCHcCH;-);. Plasticizer pro- 
viding low-temperature stability. Used in calendering 
film, sheeting, vinyl dispersions, extrusions. 

isooctyl alcohol (isooctanol). General term applied to 
any isomer of the formula C:HisCH 20 H in which the 
eight carbon atoms form a branched chain. Usually 
refers to a mixture of isomers made by the Oxo pro- 
cess. A selected C: hydrocarbon fraction is reacted 
with hydrogen and carbon monoxide in the presence of 
a catalyst at pressures up to 3000 psi. The cnide 
alcohol is recovered and purified. 

Properties: Clear liquid. Distillation ranee 182- 
I95°C; wt/gal 6.95 lb; sp. gr. (20/20’C) 0.832; fl.nsh 
point (Tag open cup) 180’F. Combustible. Low 
toxicity. 

Containers: 55-gnl drums; tank cars. 

Uses; Ingredient of plasticizers; intermediate for non- 
ionic detergents and surfactants; synthetic drying oils, 
cutting and lubricating oils, hydraulic fluids; resin 
solvent; emulsifier; antiloaming agent; intermediate for 
introducing the isooctyl group into other compounds. 

isooctyl isodccjl plithnhatc C.ni-OOCC.H4COOCiciH;i. 

Properties: Clear liquid; sp. gr. (20,'20’C). 0.976; flash 
point 445’ F; combustible; low lo.xiciiy; mild odor. 

Grade: Technical. 

Containers; Drums; tank trucks; tank cars. 

Use: Plasticizer. 

isooctyl p.ilmitalc CdL-OOCCnlL;. 

Properties: Clear liquid; sp. gr. 0.k63 (ZO'); nc!diiy0.2C 
max (palmitic); moisture 0.05'^'; max; m.p. 6-9' C; 
b.p. 22S’C (5 mm). Soluble in most organic sohents. 
Combustible; low toxicity. 

Uses; Secondary plasticizer for synthetic resins; extru- 
sion aid and plasticizer. 

isoocly Iplirnoxy poly oxy c thy leric ethanol isoocr j Iphe- 
nvlpolvcthvlcnc glvcol ether) 
(Cn.)-CCl!:C(CIL).C.!LO(CiI;) (kC.ILO)- 

CiM.OH. 

Properties; Slightly mscous p.ile amber-colores! liqiiul; 
oily musts odor, m p 2-5 C; b p 150 C (ir.iti.il) .at 1 
micron; tiensiiy I Pfi g ml (2(i C); li.ish point 227'C‘, 
Combustible, loss toxicity. 

Use: Sarfacc-actisc agent 

isooctylplienylpolyetliylfne glycol rthcr. See !' 'ts.-ts'i- 
phenoxspols oxseths Irre cil'.ar..s' 


.Superior numbers refer to Manufacturers of Trade Mark Products. For paje ruimber see fonfen 



ISOOCTYL THIOGLYCOLATE 
isooctyl fhioglycolafe HSCH2COOCH,r H 

ft a»sr 

Uses: Antioxidants, fungicides nil 

SS’ 

'pr£L ™f.S ‘ or high-p„ily 

tion diluents, in proprietary for feac- 

ow levels of skin irrdation^i&eidi°"'’ 
through polyethylene containpr« to migrate 

under a number of FDA reeulatl’n "r POfmitted 

applications. regulations for food-related 

^ Of « 5, 

ffi' poStt;' TO? «P. gr 

dissolves 0.85% aldehyde at ~^5.4'>C: wafer 
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USPQ- p; toxic. 

PPlycar“„Se'"S"?;/" «poxy apd 

esins, and modified formaldehyde 

ci,sirL“"f “ 'p- 

H-'3 h'S f“ 

ters™'"'' ““pp: 'P- gr. 

"Sif s-wc'fp ipbricp,,. 

, SWppine ■Pgui.KjfSj S," "WrpSrtol,*!"'"""- 

'sophoronp n s c * • ’ tnsulin. 


limw!^ Sligl^°y°so7u\le^n^'®’ .“'.P' 3'’5-348“C: sub- 
acetic acid; insoluble in Kp soluble in alcohol 
Combustible; low toxicity petroleum ether. 

(jSrsssr 

poTym^erlfplSiclS.’ and other high 

’^QHdCCOa)^'”^^^ (meta-phthalyl dichloride) 

Pas^h poTnt fs^S^F (TOCWo ’’ P' 

alcohol. ^ solvents; reactive with water and 

Uses'^'’l!;.I'''''^i’-‘ and skin. 

protective'eoaringc-^f^h’ ®Y"‘^^tic fibers; resins; films; 

. coatings; laboratory reagent 

«polyaa,„. A 

natural rubber. molecular unit of 

^34.08°QV?fra°crive*’-'^^^^ PP- -i46°C; b.p. 

0-6808 (20/4°CV fincf^^ 1-4216 (n 20/D); sp. |r. 
water; soluble m ~55°F; insoluble in 

temp. 802°F alcohol and ether. Autoignition 

petroleum ofls^ fPl'd^ cracked products of heavy 
pyrolysis of ^JtYdrogenation of isopentene; (3) 
formaldehyde con^/' ‘’f isobutylene- 

of methyl butenol products; (4) dehydration 

*^99^99%)^°^^"’'^"^'*’'°'’ ^"lin. purity 99%); research. 

HaM?d"^HLhlv“na’ tank trucks, 

sion risk- modpral"?*”^^ dangerous fire and explo- 

Uses: Mono^P ^r^'^ «"d irritant, 

chemical polyisoprene; 

Li'qmdla'^bff ^^d label (Air) Flammable 

. polyisoprene; rubber, natural. 

ture^'l^’ese based on the isoprene struc- 

fpi-.'oi., I nclude many naturally occurring ma- 

cs, rubber, cholesterol and other 


mm (20=C .T^^L^P• 215.20^6^" Y„^/9(20/20°C); 

m water. ‘^‘'^^’^ulty in other solwn™ s"lLh.V'’*‘'}"‘^* 
Containers- Dn.n, slightly soluble 

fazard: To.xic ‘^"1^ oars. 

ppm in air! ’ ^nd eyes. Tolerance, ,o 


iiicluae IT 

steroidr"'^' 

(9-V-)^””*' name for isopropyl alcohol 

arrfinn'9”***”''*'* (MIPA; 2-hydroxypropylamine; I- 
CH,CH(OH)CH2NHf 

0.96 IQ- m ammonia odor; sp. gr. 

1 4462’f2o/nv n S,’ 15^-9°C; refractive index 

toxinTyp Pomt 170°F. Combustible; low 

loxicity, soluble in water 
Containers; Cans; drums. 

texHlp"T-V'^'''^'"® drycleaning soaps; soluble 

met^-p'^\ removers; metal cutting oils; cos- 
, emulsion paints; plasticizers; insecticides. 

'KeS CH,C00C(CH3).-CH2. 

97 40^ ®; ''^^ter white liquid; sp. gr. 0.9226; b.p. 

> f-P. 92.9°C; solubility in water 3.25% by 
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ISOPROPYL ANTIMONITE 


weight (20° C); refractive index 1.4020 (20/ D); flash 
point 60° F (o.c.). Low toxicity. 

Hazard: Flammable; dangerous fire risk. 

isopropcnylacetylenc (2-mcthyl-l-buten-3-yne) 
H2C:C{CHj)CiCH. 

Properties; Colorless liquid; b.p. 33-34°C; freezing 
point -113°C: sp. gr. (20/20°C) 0.695; refractive 
index (n 20/D) 1.4168; Hash point (TOC) <20°F; 
very slightly soluble in water and miscible with ace- 
tone, alcohol, benzene, carbon tetrachloride and 
kcrosine. 

Hazard; Flammable; dangerous fire risk. 

Use; Specialty fuel; chemical intermediate. 

Shipping regulations; Flammable liquid, n.o.s. (Rail) 
Red label. (Air) Flammable Liquid label. 

isopropcnyl chloride. See chloropropenc. 

isopropcnylchloroformnte ClCOOC(CH 3 ):CH:. 
Properties: Liquid. Sp. gr. 1.103 (20°C); b.p. 93°C 
(746 mm). 

Derivation: Distillation of the reaction products of 
acetone and phosgene. 

Tisw.iq- sirsmg .*£> -ey-es a’m) aV.w. 

para-isopropoxydiphenylaminc 

O,H5NHC«H40CH(CHj)2. 

Properties: Dark gray flakes; sp. gr. 1.10; set point 
80-86° C; purity 92% (min); ash 0.10% (max); in- 
soluble in water; soluble in ethyl alcohol (2B), 
acetone, benzene and gasoline. Low toxicity. 

Use: Rubber antioxidant. 

beta-isopropoxypropionitrile (CH 3 ) 2 CH 0 (CH;) 2 CN. 
Properties: Colorless to straw-colored liquid. Combines 
the chemical and physical properties of ethers and 
nitriles. F.p. -67°C: b.p. 82-86°C (25 mm) 65- 
65.5°C (10 mm). Sp. gr. 0.9058 (25°C). Slightly 
soluble in water; soluble in organic solvents. Flash 
point 155°F; combustible. 

Hazard: May be toxic. 

isopropyl acetate CHiCOOCH(CHi);. 

Properties; Colorless liquid; aromatic odor; b.p. 
89.4°C; sp. gr. 0.8690 (25/4°C); refractive indc\ 
1.378 (20°C); sp. hi. 0.46 cal/g; f.p. -73,4° C; heat 
of vaporization 135 Btu/lb; viscosity 0.49 cp (25°C); 
solubility in water 2.9 wt %; flash point 40° F; 7.1'/ 
Ib/gal (20°C). Miscible with most organic solvents. 
Autoignition temp. S60°F. 

Derivation; By reacting isopropyl alcohol with acetic 
acid in the presence of cataly.sis. 

Grades: 95%; 85 to 88%, 

Containers: Drums; tank cars. 

Hazard; Flammable, dangerous fire risk. Moderately 
toxic. 

Uses: Solvent for nitrocellulose, resin gums, etc.; 
paints, lacquers, and printing inks, organic synthcv 
sis. 

Shipping regulations: (Rail) Red label. (Air) Flammable 
Liquid label. 

N-isopropylacr>lamidc (NIPAM). Crystalline solid. 
Homopolymers and copolymers prepared with this 
material show inverse solubility in water. They arc used 
as binders in textiles, paper, adhesives, detergents, 
cosmetics. Sec al.so acry lic resin. 

isopropjl alcohol (IP.A; dimethylcarbinol; scc-prop.v| 
alcohol; isopropanol; 2-propanol) (CHi):CHOH. 
Properties: Colorless liquid. Pleasant odor; b.p. 82.4'C; 
sp. gr. 0.786.^ (20 20'C); refractive index l..'75{i 


(20°C); sp. ht. 0.65 cal/g; f.p. -86°C; critical 
temperature 235°C; critical pressure 53 atmospheres; 
vapor pressure 33 mm at 20°C; flash point 59°F 
(TOC); heat of combustion 14,346 Blu/lb; heat of 
vaporization 288 Btu/lb; viscosity 2.1 cp (25°C). 
Autoignition temp. 750° F. Soluble in water, alcohol 
and ether. 

Derivation: By treatment of propylene with sulfuric 
acid and hydrolyzing. 

Method of purification: Rectification. 

Grades: 91%; 95%; 99%; N.F. (99%); nanograde. 
Containers: Drums; tank trucks and cars. 

Hazard; Flammable, dangerous fire risk. Moderately 
toxic by ingestion and inhalation. Tolerance, 400 ppm 
in air. Explosive limits in air 2 to 12%. 

Uses; Manufacture of acetone and its derivatives; manu- 
facture of glycerol and isopropyl acetate; solvent 
for essential and other oils, alkaloids, gums, resins, 
etc.; latent solvent for cellulose derivatives; coalings 
solvent; deicing agent for liquid fuels; pharmaceuticals; 
perfumes; lacquers; extraction processes; dehydrating 
agent; preservative. 

Shipping regulations; (Rail) Red label. (Air) Flammable 
Liquid fabef. Legal fabef name isopropanof. 

isopropylaminc (2-aminopropane) (CH 3 ):CHNH;. 
Properties: Colorless volatile liquid: amine odor; strong 
alkaline reaction. B.p. 32.4°C; f.p. -95.2°C; sp. gr. 
(20/20°C) 0.6881; wt/gal (20°C) 5.7 lb, refractive 
index (n 15/D) 1.3770; Hash point (open cup) — 35°F; 
autoignition temp. 756°F. Miscible with water, 
alcohol, and ether. 

Derivation: From isopropyl chloride and ammonia 
under pressure. 

Containers: Drums; tank cars. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant to tissue. Tolerance, 5 ppm in air. Highly flam- 
mable, dangerous fire risk. Safety data sheet available 
from Manufacturing Chemists Assn., Washington, 
D.C. 

Uses: Solvent; intermediate in synthesis of rubber ac- 
celerators, pharmaceuticals, dyes, insecticides, bacteri- 
cides, textile specialities, and surface-active agents; 
dehairing agent; solubilizer for 2,4-D acid. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

para-isopropylaminodiphcnylaminc. See N-isopropyl- 
N'phenyl-para-phenylcncdiamine. 

isopropylaminocthanol (IPAE). A commercial mixture 
of approximately 60% isopropylethanolamine, 
(CH3);CHNHCH;CH;0H, anti 40% of isopropvldi- 
ethanolaminc. (CH,).CHN(CH.-CH;OH);. 

Properties; Amber to straw-colored liquid, distillation 
range 110-265°C; f.p. below -50°C; sp. gr. 0.91- 
0.94 (20 20°C); flash point 145-I55°F (open cup). 
Combustible. 

Use; Synthesis of emulsifiers. 

N-lsopropylanilinc C».H«NHCH(CHs);. 

Properties; Yellowish liquid; b.p. 206’ C; pour point less 
than -67°C; refractive index 1.5365 (20’C); flash 
point 190’F (COC). Combastiblc. 

Hazard; May be toxic. 

Uses: Dyeing acrylic fibers; chemical intermediate, 
para-isopropylanilinc. See cumidinc. 

isopropyl antimonilc ((CHi);CHO]iSb. 

Properties: Colorless liquid; b.p, 82'C at 7 mm Up 
pressure. 


Superior numbers refer to Manufacturers of Trade .Mark Products. For page number see Contents. 



PARA-ISOPROPYLBENZALDEHYDE 

‘richloride with 

Hazard; May be toxic. 

Uses; Cross-linking agent; flameproofing agent 
para.,sopropylbe„zaIdehyde. See cuminic aldehyde 
isopropylbenzene. See cumene. 

para-isopropylbenzyl alcohol. See cuminic alcohol 
isopropyl bromide CHsCHBrCH, 

b.p^T8.5-6S°cffy'l“90^cP ^-.304 (25/25°C); 

«h"e; 

Nonflammable. ‘ “™bably low toxicity. 

PlanMcmiicls, dyes, „,|,er or- 

128 “C. sp. gr. 0.8652 fl 3 =>a h n 

.U-;Solventforcelluloseethers;flavoring 

-propylcarbinol. See isobutyl a. oho 

isopropyl chloride CH 3 CHCICH 

bTSc^fip'-ny^go'^j a gr.. 0.858 (25/25°C)- 
33/D); flash point -26°F- a index I.374 fn 

SHjymi regiilation? fcS '"PraPylamine. 

See 2 -chloro-N- 
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SdlrdSoSSif'aS;?^^^^^ ■»«! if P™ 

fion. B.p. 67 5o^"l'"'‘^®°‘^'™?“'fi;ebeforedist^^^^^ 
index 1 . 368 ; f.p ^^active 
wt ( 25 ° C); flash nnint ®°**i*”*ity m water 0 . 65 % 
temp. 830 ° F; 6.05 Fb/eL ?6(W^n ‘ 
organic solvents and wSJ^” "'‘‘b most 

urade; Technical. 

cars. 

ingestion anT'SSation^S 
limits in air 1.4 to 21 ^ irntant. Explosive 

Uses; Solvent for anin^rf PP"! 

and resins; extraction ’of "’•‘"cral oils, waxes 

.“'’"’"'"'W'PPSeed.^e.hyW.ta.ede 

'Z 3 es“'’Sl'?”^ 9 COrC 3 H,. 

Insoluble in \°ater ^’cco'ning brown in light, 
gr. 1.0655 (23 7 / 4 V^ K'’'^'^?o^^"°^°i cther;%. 
index 1.4682 ( 23 ( 7 ° C)’ ^ (eorr); refractive 


M ‘ “““maoie Liqui 

*iTS^S*™°°ca 

■ 77 S''i 

-propyl-meta-cresol. See thymol 
i^opropyl-ortho-cresol Se. 

-propyl cresol ^ ^ 

cresok used as an^nSd?^* 

*v^oi and car- 

isopropyl Xh”"*^ '^ciintyronitrile. 

^“PropyldiethariLtr s"eT“‘'' 

^■ 7 ™pyl.«tae,|,,|,„,„ '“'’‘■“•’yiPP'inoethanol. 

Uses; A plant "F "’ci^^.nol. ^ insoluble in 

wise affe°F?n P'^^^s to become dwaffs ^Uh 

.-P-Pllethan^lllTneT'’. 

isopropyl ether rdiicyy ’*°P'^°P 5 ’l 3 rninoethanoI 

• "idp) 

Odor 

’■ d,r *„S»„«‘yi 


x.-Tuodi 

isopropylideneacetone. See mesityl oxide. 

isonr ^ 1^. ^^F^^^P^^'^cnediphenol. See bisphenol A. 

Propm!esySl£Fe« 7 ''°f^^"!^ CH 3 CHICH 3 . 
light; miscible with ij^tiid that discolors in air and 

- 90 °C; b p a^out poor.'" ^P- 

1 . 5026 . ^ ‘ refractive index (n 20 /D) 

^ Uses. Organic synthesis; pharmaceuticals. 

Trop?l!,,?.^™,SSS 

“Srtlev'f ^‘^”’>^CH(HS). 

0.814 (60/60°FV ’j^^^f.rcmely unpleasant odor; sp. gr. 
- 30 °y ^ ‘’“■''"S '■ange 51 - 55 °C; flash poSt 

hS- H iete'""" iiiilfidc. 

Toxic by inha^yo'F"’.^*’ ‘^.^".Serous fire hazard. 

Uses* 5 strong irritant. 

Shipping remnaf'*^^ Petroleum analysis; intermediate. 
LiqFidlabfh Flammable 

none°^^* ^ *rietIiylbenzoquinone. Seepara-thymoqui- 

%*FFlSenT'”*'''‘'’"-‘=^‘^'°'‘“^‘''“^ See alpha- 
landrene*'^ ^ce beta-phel- 


coiWon '"®°'“.hle in vegetable oils; 
erganic solvents. Stable in 

Use; Medicine. 

dimethylearbamafe 
^f0°rmmt' ®1?- S’"- 1-07 120°C); b.p. 103°C 

to./ mm). Miscible with water. 



ISOTONIC 
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isotonic. A solution having the samp ncrr..,^- 
as another solution for examnll^ t, 
physiological salt solution (q“) 

-fan ele- 

position in the Periodic Table 

The difference in mass s due n "’^sses. 

more extra neutrons in the o"e or 

hydrogen, with al^omic nSmSer 

(proton), is one of the ^ mass of I 

°her two are the naturX oicurrmn S^^^^COgen. The 

which has a neutron in iK nn^i ^ deuterium (q.v.), 

gwing a mass T2 aL "h 

tritium (I proton and 2 neutmnsr'^''^? produced 

(approx). The atomic weight nf I ^ of 3 

abundant elements is witenreaH""^ ^3 most 
M com ‘'“'"Phcated and cS’ 2?“! '^P^ration 
(Sern‘?p^^J5.=^°nsistingo& 


— and cncfhr 01 I — 

- each consisting nf^ i^' ^ ^^^ttients have 

pee note below). The remain; atom. 

isntn^^°™^*° ^P'sotopeseach"'^^^ natural elements 
'sotopic species in nature- ne, ' "t^re are 287 different 

oxygen-1 7 , carbon- 14 ^."‘'■^'^““hy among thSe 

strOTtium-90, all but the o.obalt-60, and 

There are three kinds of :! ^ 8 radioactive. 

iPSiPprs 

pSaSSsSSSi- 

sigp^SSlis 

Cox.-/'r’^‘"^"- p^ 

■■1.0™™!!.“” t"''™* ^°' * »n- 

i i- Trichlorofliip ^ agents, and 

M Solvent. Tripu ""^''“othane. 

T Solvent. Trichbro°nn°''°"’®‘hane. 

Precision Solvent ri '‘“^'hane. 

Lot t’"" 

Lott, t 

'^ovaleraldehyde. 


'*mS"yll1fJ^rJdehyde?S ^ 

0.785; f.p. — Sjop. u „ ntjo^P ^’r odor; sp. gr. 
20/D) 1,390 Solii’hip ?■ ?’ refractive index (n 

soluble in water Combust?hlp^i°* 

Derivation- OxidatirirTlof 1°"' ‘oxicity. 
process from petroleum. ’’>'0“ 

resinsfrubber^accekJ'aTori^*’^ 

'TcttcHCtl' -‘^id) 

tobacco and o'ther phnt^'^™'^* *" hop oil, 

pdor; sp^’gn a93fo()/20°rt^h‘*®‘^^®^ 
index (n 20/Dl I d()d 7 ^'P' *^h°C; refractive 

water; soluble in klcoLf ®h'ghtly soluble in 

toxicity. ^od ether. Combustible; low 

*’>' -L, illation 

U».: Mod, S i 


isovaleric aldehyde. See isovaleraldehyde. 
(CH3)2CHCH7coa’"’^'^3'ihutanoyl chloride) 

'"u'lfbfsp. gr’o"985Vf24M^rf"^^ ^^Z^) 

K'teran^Slher^'soI^h^® 

Derivation Bv h«’** ^ a"d chloroform. 
netXe ^ isovaleric acid with para-phe- 

enol^hyd^ochiofide”*^^' " ’^'rademark for isoproter- 

soluWe^in Tvater orystals; m.p. J67-168“C; 

soluble in othpr n’ ^ “(“hols and acetone; sparingly 
Derivation- Suh Low toxicity, 

various carbohjdrl^f? fermentation by mold or 

ad“itives^°m^rmej/a°g"®: '■“'ns; plasticizers; lube oil 

of a meTap/ij' intermediate oxidation state 
sodium sulfite (1^850 1°®^°“^'°-'°“® fo'',''eids, e.g., 
atom than the sulfet °ne '“s oxygen 

termfnafpH^V.f^' ^rademark. for a series of imine- 
glvcolc nnri^” derived from poly(alkylene ether) 
UsZ polyester backbones. ^ 

sulatinn ■ I* propellant binders and liners, in- 

adhesivpc P°*ymeric plasticizers, sealants, 

, coatings and potting compounds. 

fo*^ International Union of Pure 
ana Applied Chemistry (q.v.). 

*'isobutyi’7ther.'°" “ohutyl vinyl ether. SEe vinyl 

term black produced from ivory. The 

blacifc '™®*-^'^'^°neously applied to other animal 

color in oil^^ ^ pigment, especially as artists’ 




J acid. See 2-amino-5-naphthol-7-sulfonic acid. 

J acid urea. Sec 5,5 -dihydroxy-7, 7'-disulfonic-2,2'- 
disulfonic-2,2'-dinaphthylurea. 

japan. A varnish yielding a hard, glossy, dark-colored 
film. Japans are usually dried by baking at relatively 
high temperatures. (ASTM D 16-52). True Japan 
varnishes contain a strongly irritant chemical; more 
recent types contain kauri or copal resin, linseed oil, 
lead oxide, pigments and solvents such as kerosene or 
turpentine. 

Hazard: Flammable; irritant to eyes and skin. 

Uses: Coatings for miscellaneous wood and metal 
products. 

Japan wax. (Japan taffow; sumac wax). 

Properties: Pale yellow solid; tallow-like rancid odor. 
Contains 10-15% palmatin and other glycerides. Sol- 
uble in benzene and naphtha. Insoluble in water and 
in cold alcohol. Sp. gr. 0.970-0.980; m.p. 53°C. 
Combustible; nontoxic. 

Derivation: From a species of Rhus by boiling the fruit 
in water. 

Uses: Candles; wax matches; special soaps; substitute 
for beeswax; food packaging. 

jasmine aldehyde. See alpha-amylcinnamic aldehyde. 

jasmine oil. 

Properties: Light yellow essential oil; characteristic 
odor. Soluble in alcohol, ether and chloroform. Sp. 
gr. 1.007-1.018; optical rotation +2.5° to +3.5°. 
Combustible; low toxicity. 

Chief known constituents; Benzyl acetate, linalyl ace- 
tate, linalool, indole, and jasmonc. 

Derivation: Flowers of Spanish jasmine, Jasmium 
grandiflorum. 

Uses; Perfumery; flavoring. 

jasmonc CiiHif,0. 3-Mcthyl-2-(2-pentcnyl)-2-cyclo- 
pcntcn-l-onc. A ketone found in jasmine oil and other 
flower oils. Odor of jasmine; sp. gr. 0.944 (22/°0°C). 

“Jasmonyl.""’ Trademark for isomeric mixture of 
nonanc-l,3-diol monoacetates. 

jatrophonc. A diterpenoid growth inhibitor isolated 
from an alcohol extract of the plant Jairoplia gos- 
sypii folia. Its unique structure includes a 12-mcm- 
bered ring. It is readily attacked by nucleophiles. 
Useful in study of tumor growth inhibition and other 
biochemical research. 

“Javollal."'” Trademark for an aromatic concentrate 
used as a substitute for oil of citronella. 

“Jayflex."’’’ Trademark for a group of resin plasticiz- 
ers, including dihe.xyl phthalate, diisooctyl phthal- 
atc, di-2-cthylhcxyl phthalate, diisodecyl phthalate. 
ditridccyl phthalate and hydrocarbon plasticizers. 

“Jaysol.’’'” Trademark for an ethyl alcohol composi- 
tion containing an aliphatic solvent, methyl isobiityl 
ketone, and ctiiyl acetate. 


“Jaysolve.”’’ Trademark for a group of glycol ether 
solvents which possess unique solubility characteris- 
tics because they have an alcohol and ether group in 
a single molecule. Tliey dissolve many synthetic and 
natural resins and arc used in a wide variety of sur- 
face coating applications. 

“Jcffcrsol.””’ Trademark for a group of glycol ether 
solvents. 

“Jefron.”^” Trademark for hematinic iron products. 

“Jellitic.”'”’ Trademark for a prepared dry wheat 
paste which is pre-gelatinizcd over hot rolls to make 
the starch water-soluble. 

Je}}} . A modified form of the word “gc}" (q. v.) widely 
used in popular language, but also used in chemical 
literature to refer to the mechanical strength of the 
gel structures occurring with pectins, gelatin and 
various natural gums. “Jelly strength” is frequently 
specified in the food industry. Other uses of the 
word arc found in “petroleum jelly" obtained as a 
distillation product of petroleum residues (petrola- 
tum) and in the so-called “royal jelly," a natural 
nutrient mixture of proteins and carbohydrates pro- 
duced by bees as food for the queen bee. Sec also gel. 

“Jet II.”' Trademark for a scries of synthetic lubri- 
cants for aviation engines. 

jet fuel. A fuel for jet (turbine) engines, usually a pe- 
troleum product similar to kcrosinc. A number of 
ty^ies with somewhat different compositions and 
properties h.avc been used. Tlic important military 
jet fuels arc as follows: 

JP-I; F.p. below -46°C; autoignition temp. 442°F; 
flash point 95° F. 

JP-4; 65% gasoline and 35% light petroleum distil- 
late, with rigidly specified properties. Fl.ash point 
-I0°F; autoignition temp. 468°F. 

JP-5: A specially refined kcrosine having a flash 
point of 95°F and a freezing point of -40°C. Used 
by carrier-based aircraft because it can be stored 
aboard. Autoignition temp. 475° F. 

JP-6: A higher kcrosinc cut than JP-4, with fewer 
impurities, used in advanced engines. Flash point 
100°F; autoignition temp. 435°F. 

Commercial jet planes use ASTM Type A. A-1, or 
B. A and A-1 arc kcrosinc types. Tli’e A-1 has lower 
freezing point and is used for long range flights; 
type A is the large volume fuel for short and me- 
dium range flights. Type B is a gasolinc-kcrosine 
type similar to JP-4. 

Hazard: Flammable; dangerous fire risk. 

Shipping regulations; (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

“Jet Jel."'" Trademark for guar gum drilling mud 
flocculant. 

“Jetron."' ’ Trademark for a scries of carbon blacks 
coprccipitatcd with synthetic SBR polymer. 
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Jetsef. A fast-setting cement developed by the Port- 
land Cement Assn. Reported to harden in 20 min- 
utes after pouring. Accelerating agent has not been 
disclosed. 

“Jct-X””° Trademark for a protective fire foam for 
use in passenger aircraft. The aqueous foaming 
agent is a 2.5% solution of detergent-type alkyl sul- 
fonates reinforced with protein hydrolyzates. The 
foam acts as both thermal insulator and barrier 
against toxic fumes; said to fill an aircraft cabin 
within 30 seconds; does not irritate skin or damage 
textiles. 

JH (methyl-cis-10,1 !-epoxy-7-ethyl-3,l l,dimethyl-rrtzns, 
/rflnr-2,6-tridecadienoate). A synthetic hormone con- 
taining a 13-carbon chain; said to have possibilities 
as an insecticide. It acts by preventing insects from 
maturing. Its future depends on the possibility of 
large-scale production. 

“JHR Compound.””'' Trademark for a thermoplastic 
compound impervious to mineral acid; does not de- 
compose hydrogen peroxide. Used to coat interiors 
of tanks and containers for shipment of hydrogen 
peroxide, acids, etc. 

“Jifiix.”’^’ Trademark for an acid-hardening, ammo- 
nium thiosulfate fixing bath. Ready-mixed and rapid- 
acting. 

jojoba oil 

Properties: Colorless, odorless waxy liquid. Chem- 
ically similar to sperm oil. 

Derivation: By crushing seeds of an evergreen desert 
shrub found in southwestern U.S. and northern 
Mexico. Experimental cultivation in California and 
Israel. Yield of oil from seeds approaches 50%. 

Uses: Substitute for sperm oil, especially in transmis- 
sion lubricants; high-pressure lubricant; antifoam 
agent (antibiotic fermentation); substitute for car- 
nauba wax and beeswax; cosmetic preparations. 


Joule-Thomson coefficient. The change in temperature 
per atmosphere change of pressure on a gas or other 
fluid when the enthalpy remains constant. It is found 
by measuring the temperature change from T' to T 
when the pressure P’ of a gas on one side of a porous 
plug changes to P on the other side. The change of 
temperature (7' - T) and of (7' - P) are measured 
under conditions such that no heat is gained or lost, 
and the pressure of the plug is great enough to insure 
a nearly constant pressure in the incoming and out- 
going gas. TTie ratio of (7' — 7)/(7' — P) at several 
pressure ranges is extrapolated to the limiting case 
as (7' — 7) approaches zero. This limiting value is 
the Joule-Thomson coefficient, Thus 



The subscript H indicates that the enthalpy, H, re- 
mains constant during the expansion (A/f = 0). 

juglone. See 5-hydroxy- 1,4-naphthoquinone. 

jute. Bast fibers, 4-10 ft long, obtained from the stems 
of several species of Corchorus, especially C. capularis. 
Contains a higher proportion of lignin and less cellu- 
lose than any other commercial vegetable fiber and 
has relatively poor strength and durability. The fibers 
are soft and lustrous but lose strength when wet. Com- 
bustible; not self-extinguishing. 

Sources: Bengal, Pakistan. 

Containers: Bales. 

Hazard: May ignite spontaneously when wet. Flam- 
mable in form of dust. 

Uses: Burlap; sacking; linoleum; twine; carpet back- 
ing; packing; coarse paper, 

“JZF,”^^* Trademark for N.N'-diphenyl-para-phenyl- 
ene diamine (q.v.). 



K 


k Abbreviation for kilo-, as in kcal. 

K Symbol for potassium (from Latin kalium); symbol 
for Kelvin scale. 

“K4 and Trademark for Western bentonites 

for bonding foundry sands and steel castings. 

Trademark for active alumina. Manu- 
factured by carefully controlled calcination of beta 
[alumina] trihydrate. It is spherical, extremely ab- 
sorbent, chemically inert. Used extensively to dehy- 
drate fluids and gases in a variety of commercial 
processes. 

K acid. See l-amino-8-naphthol-4,6-disulfonic acid. 

“Kadox.”^‘* Trademark for lead-free zinc oxides 
manufactured by the French process; produced 
from zinc metal. 

Uses: Rubber, paints and lacquers; sealants for food 
industry; fast-curing latex. 

kainitc MgS04 ■ KCl • 3H:0. A natural hydrated dou- 
ble salt of potassium and magnesium. Color, white, 
gray', reddish or colorless; streak, colorless; vitreous 
luster. Contains 30% potassium chloride. Sp. gr. 
2.05-2.13; hardness 2.5-3. 

Occurrence: Germany. One of the Stassfurt minerals. 
See potash. 

Uses; Chemicals (potassium salts); fertilizer (as such). 

“Kaleidoscope" Diphenolic Acid.'*’'' Trademark for 
4,4-bis(4-hydroxyphcny) pentanoic acid (q.v.). 

“Kalite.”’" Trademark for calcium carbonate, surface- 
coated. Used in rubber, plastics, and drawing com- 
pounds. 

kalsomine. See calcimine. 

knnamycin sulfate CmHiiiNjOii • H:S04. A widc-spec- 
trum antibiotic. 

Properties: White odorless crystalline powder; de- 
composes over a wide range above 250'’C; soluble 
in water; practically insoluble in methanol and 
ethanol. 

Grade: U.S.P. 

Use: Medicine. 

“Kaoenst."*" Trademark for an alumina-silica re- 
fractory which can withstand temperatures up to 
.lOOO'U^ 

"Kaolcx.”'" Trademark for a series of hydrous alu- 
minum silicate.s (sedimentary kaolins) from Georgia 
and South Carolina, 

Properties: P.C.F. 3.3-35; sp. gr. 2.60; DMR to 350 
psi for casting, jiggering. pressing and e.xtniding. 
Air-floated or water-washed (lump or pulverized). 
Containers: 50-lb multiwall bags or bulk. 

Uses: Ceramics; refractories; rubber and plastic 
priKlucts. 

kaolin (China clay). A white-burning aluminum silicate 
which, due to its great purity, has a high fusion point 
and is the most rclractory ot all clays 


Composition: Mainly kaolinitc (40% alumina, 55% 
silica, plus impurities and water). 

Properties: White to yellowish or grayish fine pow- 
der; sp. gr. 1. 8-2.6. Darkens and develops clay odor 
when moistened. Insoluble in water, dilute acids, and 
alkali hydroxides. Has high lubricity (slipperincss). 
Nontoxic; noncombustible. 

Occurrence: Southeastern U.S., England, France. 

Grades; Technical; N.F.; also graded on basis of 
color and particle size. 

Containers: Cartons; paper bags; drums; bulk. 

Uses: Filler and coatings for paper; rubber; refrac- 
tories; ceramics; cements; fertilizers: chemicals (espe- 
cially aluminum sulfate); catalyst carrier, anticaking 
preparations; cosmetics; insecticides; paint; source 
of alumina (see Toth proeess). 

See also kaolinite; aluminum silicate; clay. 

kaolinitc ALOj • 2SiO: ■ 2 H 2 O. A clay mineral, rarely 
found pure; the main constituent of kaolin and some 
other clays. 

“Kaomul."'*” Trademark for a mullitc firebrick that 
combines the properties of alumina-diasporc and 
mullitc refractories; m.p. 3280° F; chemical analysis 
61 % alumina and 35% silica. 

“Kao-Tab.”'*'^ Trademark for a tabular alumina, high- 
strength castable refractory for service up to 3300° F. 

“Kaowool.”'**’ Trademark for a stable, high-tempera- 
turc alumina-silica ceramic fiber. Can be used up to 
2300°F; m.p. 3200°F; diameter of fibers 2.8 mi- 
crons; length up to 10 inches. Used as insulating 
material; high temperature filter, pipe and joint pro- 
tection; for sound absorption. Available in bulk, 
strip or blanket forms. Noncombustiblc. 

kapok. Cotton-like fibers obtained from the seed pods 
of various species of Cciba and Bombax. Extremely 
light and resilient but too brittle for spinning. Com- 
bustible; not self-extinguishing. 

Sources: Indonesia, Philippines, Ecuador, West Africa. 

Uses: Lifejackets; insulation; pillows; upholstery. 

“Kaplon."'* Trademark for a polyimidc film (1 to 5 
mils thick). 

“Karathanc.”'' Trademark for an agricultural fungicidc- 
miticidc based on dinitro(l-mcthylheptyl) phenyl 
crotonatc (sec dinocap) and supplied as a wettable 
powder or liquid concentrate. May be combined 
with most other insecticides and fungicides, c.xcept 
oil-b.ased products. 

Use: Controls powdery mildew and various species of 
mites on plants. 

karaya gum (stcrculia gum; India tragacanth. kndaya 
gum). .A hydrophilic gum which e.xudcs from ccrt.Vin 
Indian trees of the genus Stcrculia. Color varies 
from white to dark brown or black. 

Properties: .A carbohydrate polymer ol \arying chem- 
ical composition. Properties depend on freshness 
and time of storage. N'iscosity greatly decreases 
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Forms a translucent col- 
loidal gel in water. Nontoxic 
(jrades; Technical; F.C.C. 

Uses: Pharmaceuticals; textile coatings- ice cream 

fn'iH products; adhesives; protective co? 

loid; stabilizer; thickener; emulsifier 
oee also gum, natural. 

modified to any extent Reclcfo* . properties 

fS.° aT^rXf 

m blocks, cylinders, tubes. * Hems; also 

towers Tnd absorlrers fo^r^ciie^i’-'”^^’ exchangers; 
See also carbon. ind?stSL “^ equipment.’ 

styrene film^Usld"for\vfnd oriented poly- 

mg produce. window envelopes and packag- 

taming 80% diuronf?sekc.L'''f eon- 


Keene’s cement. See gypsum cement. 

Uses- Tahipf for alginic acid (q v ) 

Uses. Tablet disintegrant; hemostatic ageni 

IXlVliifrh Ger- 

mem ’of animal ‘•^e ensuing develop- 

contribution tr, tJfp" ^ monumental 

haS been precedSTl«« 

that carbon u/a^ t remarkable notion 

comdTe iol^d fn ^^rbon atoms 

or^ of the Kenrp >" "tolecules. The the- 

bnlliant niece nf"^ .rmg has been called the ‘most 

in the wlmle fieW prediction to be found 

proiTiulaat?na chemistry,’ for besides 

an^tvS „f t ^ predicted the number 

varioKbsthmr"^ ^e expected in 

arious substitutions on the ring.” (L. B. Clapp) 


taming 80% diuron a selectL ^ POwder con- 
wntrol. “Karmex” DL fs a - "°"^®*ective weed 

diuron for pre-emergence conrr-'''°" “"‘""'"'"S 28 % 

Containers: 4-lb baas- i 
Hazard: May be toff; ^'^er drums. 

of polasol™ „3 I"‘fg0"P of .otablo .ilicte 

cements, fifms ’and ”comSr® adhesives, 

paints. coatings, sols and gels, and 

K3t2dYn0’’ nmcpcc A 

•ng water and other^notahr^f^'^- of steriliz- 
Prepared form of silvl’r”'®'”" '"dh a specially 

S *’®dt-treated (crl^^kedf ’h^f 
Lke^ V f'P'fl’ustible. ^ ^ before use in var- 

to evaluale Se solvent'Kr^^^^ cements; 

i;i|“'“^/cdhyfrocarVo"^^^^ 

^rbidity fn?ra:dardtm1ior^""-‘"^ ' 

fb « butanol Nanh,n ‘=°"‘dining kauri 

X.b. value of about 30 anH fractions have a 

'‘cal Abbreviafio r ^bout 105. 

same meaning. " "^dogram calorie; Cal has the 

in which^f^eSi-on radioactive decay 

s™ J» rE 

■•o*n 5 S.£t -o'SS, SS 5 l“S 

" f-olooTo. cap,u„ K-^^re 


''iS«'Al;;'ll'Mr™‘'S;?'‘i fo' n.lin«i sodinn. algi- 

Hspc TK- '’^‘^'■“P^'Fc colloi^^ 

and ?"®Pcnding, stabilizing, binding 

metiK foods, pharmaceuticals, cos- 

trial eels na rods, ceramics, latex paints, indus- 
trial gels, pastes, coatings, films. 

Kelcoloid.’’”^ Trademark for propylene elvcol alei- 

Uses' Tl,v?’ *" wfde ^Sty l&s® 

stabihVpr colloid. Emulsifier, thickener, 

agent in ’ .foam stabilizing and whipping 

fifod'nha^f. Pff 2 0. Suitable for 

« . P'’^®™’^‘^e“Ucal, cosmetic and industrial uses. 

^hhis"' trademark for a group of soybean leci- 

^ive dispersing agents for protec- 

cialtv rhpnf-*’ ^oimal feeds, automotive spe- 

cosnfptirc™'^^ r *®xrdes, rubber processing, plastics, 
cosmetics, and food products. e- h - 

«K-plp«J58 -p , 

Drori’iipic jp a series of fluorocarbon 

enp anJ’ ’"eluding polymers of chlorotrifluoroethyl- 
anri copolyrners available as extrusion 

waxpQ anff® powders, resins, dispersions, gums, oils, 
thermal ft characterized by high 

hiph tesistance to chemical corrosion, 

cofnnrp strength, high impact, tensile and 

compressive strength. 

inff.i control, contamination prevention, 

insulation, electrical equipment, molded and fabri- 

damm-p O ® Jubricants, gyro and 
j .j P ^"'ds. Especially useful under extreme con- 

_Se?.«rSS ?"«&“ 

I trademark for a chemically treated lin- 
pvppiif* . "'"•ch polymerizes rapidly, dries fast, has 
ent water resistance. Used in printing inks. 

* Trademark for esters of para-amino- 
iicpri^'*^ butyl, ethyl, isobutyl and propyl; 

pnop "oesthetic in ointments, powders, loz- 

€■...* and other medicinals; also in preparation of 
sun tan lotions. 

.’'°arse seaweed occurring chiefly off the 
roast ol California. It is a type of algae (q.v.) and is 
echanically harvested by specially equipped barges, 
ried kelp contains from 2 to 4% ammonia, I to 2% 
phosphoric acid, 15 to 20% potash and traces of 
'ooine. Kelp can be used for fertilizers, plastics, 
no conversion to methane by mictoorganisms. Large- 
scale growth off California is in procels. 
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“Kelprint.””^ Trademark for an exceptionally high 
viscosity sodium alginate used in textile printing. 

“Kelthane.”’^ Trademark for an agricultural miticide 
based on l,l-bis(chlorophenyl)-2,2,2-trichloroethanol 
and supplied as a wettable powder or cmulsifiable 
concentrate. 

“Kcltrol."” Trademark for vinyltoluene copolymers. 
Used in fast air dry, forced dry' or baking finishes 
for clear sealers, sanding sealers, primers, aerosol 
enamels, paper coatings, tub caulks, tile adhesives, 
hardboard and ply'wood sealers and primers. 

“Kclzan.””^ Trademark for a polysaccharide known 
as xanthan gum produced by fermentation. Func- 
tions as a hydrophilic colloid to thicken, suspend, 
and stabilize systems where other colloids are un- 
suitable. See xanthan gum. 

“Kemamides.”*’’ Trademark for a group of fatty am- 
ides including behenamide, erucamide, oleamide, 
stcaramide. 

"Kcmamines."*'^^ Trademark for a group of fatty ni- 
trogen derivatives including primary and secondary' 
amines, 1,3-propylene diamines, and quaternary am- 
monium chlorides. 

“Kemesters.”''’^ Trademark for a group of methyl 
esters of fatty acids. 

“Kempore.”’" Trademark for a series of azodicar- 
bonamide foaming agents, for vinyls, rubbers, and 
thermoplastic resins in general. 

“Kemprint.”’'" Trademark for a textile pigment emul- 
sion used for printing on fabrics. 

“Kcnacorl.”^'^ Trademark for triamcinolone (q.v.). 

kenaf. Bast fibers obtained from the stems of Hibiscus 
sabdariffa, grown in Brazil and the West Indies. Used 
as a substitute for jute in burlap coffee bags. 

“Kcnalog.”'"^ Trademark for triamcinolone acetonide 
in cream, paste, suspension, lotion, ointment and 
spray forms. 

"Kcnaminc.”'’’ Trademark for a scries of straight- 
chain amines from primary through quaternary; 
available in chain lengths from Ci: through C:;. TTiey 
arc strongly hydrophobic and arc biodegradable. 
Uses; Cationic intermediates; removal of moisture 
from surfaces. 

“Kcnflcx.”’''' Trademark for a synthetic polymer of 
aromatic hydrocarbons. 

Uses: Processing and compounding aid for neoprene. 
“Hypalon," SBR, vinyl compounds and other plas- 
tics; potting compounds; protective coatings, paper 
and textile coatings; insecticides; inks; chemical syn- 
thesis. 

“Kcnnamclal."'^' Trademark for a group of hard ce- 
mented carbides whose principal ingredient is tung- 
sten carbide plus cobalt with additions of carbides 
of tantalum, titanium, niobium. Available in varied 
degrees of hardness from 82.0 to 94.0 Rockwell A 
and of shock resistance by variation of composition, 
manufacturing techniques’, and structure. There arc 
six major series. 

‘'Kennertium.”'' Trademark for a group of high- 
density tungsten allo\-s. Grades W-2 and W-IO arc 
18.5 and 17.0 g cc. respectively. Easily machinable; 
used for high inertial applications, balancing and 
radioactive shielding. 


“Kenplast.”** Trademark for a scries of hydrocarbon 
oils, both aromatic and naphthenic, compatible with 
all elastomers and polymers. 

Uses: PVC plasticizers, reclaim oil. SBR. neoprene, 
butyl, “Thiokol.” 

“Kensol.”'*’ Trademark for a group of products of 
close-cut petroleum fractions. 

Uses: Ink oils, metal rolling oils, petroleum solvents, 
and solvent naphtha high flash. 

“Kentanium."’” Trademark for a group of hard cc- 
rnented carbides whose principal ingredient is tita- 
nium carbide. 


“Kcranol.”"'*” Trademark for a modified cationic soft- 
ener for fabrics. Also used on synthetic fibers as 
antistatic agent. 


keratin. A class of natural fibrous proteins occurring 
in vertebrate animals and man; they are characterized 
by their high content of ^ventlrnminq acids, espe- 
ciaJULy cystine., arginine^iami Xcrbn.'TT^.are gener- 
ally harder than th^fibrous^^llagcn^- group of pro- 
teins; the softer A'eriitins''.,afe''^:omptfncn'l5, of the 
external layers Skin, ^irv and yfeathers, 
while the harder typcs'prcdominatc in such flfuctures 
as nails, claws, and' hoofs. The hardness is ' largely 
due to the^-extent of pross-linking by the'disulfide 
bonds of cvstinc ,b\* the' mechanism shown below: 






• • R,GH-M:6i-HN>yGH • C0-NH-CHR> 


( 


v: 


CH} 


R,CH • OC— HN • CH • CO-NH-CHR. • 


Keratins are insoluble in organic solvents but do ab- 
sorb and hold water. The molecules contain both 
acidic and basic groups, and are thus amphoteric. 
Other than wool, keratins have limited industrial 
application. A foam based on keratin extracted from 
chicken feathers is reported useful in protecting 
growing vegetables from frost damage. See also cross- 
linking; protein; wool. 

“Kcripon." Trademark for a water soluble syn- 
thetic fatty ester with wetting and rewetting properties 
for textile, leather and paper. 


kernite Na:BjO: • 4H.'0. A natural sodium borate, 
found in Kern County. California. Colorless to white; 
two good cleavages; luster vitreous to pearly; Mohs 
hardness 3; sp. gr. 1.95. Noncombustible. 

Use: Major source of borax and boron compounds. 

kerogen. Tlic organic component of oil shale, ranging 
from 30 to 60T of total volume. Sec shale oil. 


kerosene (kcrosinc). 

Properties: Water-white, oily liquid: strong odor; sp. 
gr. 0.81; boiling range 180 to ?00’C. Mash point 
100 to 150“F; autoignilion point 444"F'. Combustion 
properties can be greatly improved by a proprietary 
hydrotreating process invohing ti selective catnls-st. 

IJerivation. Distilled from petroleum. 

Containers- Drums; tnicks; tank cars. 

Hazard: Moderate fire risk. Modenitely toxic b\ in- 
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east™ and tahal.lion. Explosive limits i„ air 0.7 

kefene HjC.CO. 

csi!‘ sISaF'fA '”' 

Hazard: Highly toxic Uv “"ly- 

strong irritanUo skin and ‘"halation; 

erance, 0.5 ppm in ai" membranes. ToE 

poun^s^^Sn^n Ict/ve^hydroe^ reacting with corn- 
ammonia to give acetamide^9^f«- '^'‘h 

‘fig various commerciallv mak- 

cmlly acetic anhyS anVac^ta/c cL products, espe- 

!timmn A * 


. . «uu <iceiaie esters. 

r^i'n? which^makes ?pos°sibIe 'to® 

‘ds content-coatings in ?nrf , i high sol- 

^P^^^ies very slowly arfd thiK''!f'r^"*' with 

which prevents setting ud ‘‘me, 

mg. operation. In present nV!^ during spray- 
ketimine breaks down to a nnivf •''"Por, 

eeed?hSTs®ofTen mils'*’ ''®‘‘mine" shoSd^ fot°rx- 

»1e“2f4 

"•» and alcotal, rmpoLui’clPm^ry; in 

*' “nbonyl groip“c«g*?“ "mpounds in which 

t'? Kin? 

done, Michipr’w ,, 


ar?b'^l°d"y'es°u*sS -T 

emetic as Sant " or tartar 

alpha-etopropionic acid. See pyruvic acid, 
gamma-kefovaleric acid. See levulinic acid. 

^fSr'of exlremelv'”h[ph ' m" ®''°matic polyamide 
resistance tn /»i ^ tensile strength and greater 
rbsormfnn than steel, its high eS- 

for us^e hi bSg'^L^f it particularly suitable 
cifically developed- h’li 'T*’ ^°''.'^^mh it was spe- 
materia^l for Dlastic’ri! ** ® reinforcing 

nets. See also aramid ’"^°®'*“’ prod- 

^tfon'of ^eiiz^p r* process involving the ad- 
wate? solm?nn ? ‘ ^onstant-boiling 95% alcohol- 
On disthten J , (100%) alcohol, 

ing all three mixture contain- 

while anhvHrr.’"^°'i^"[.® leaves the top of the column 
TzeoLne ‘he jbottom. The 

tilled senarLplJff '"to two layers) is redis- 

and alcohol ^ recoveiy and reuse of the benzene 

^compJex™ed as^rh-T^’’^ EDTA 

* ^ ^*£^“^2pacity iron sequestrant. 

kg Abbreviation for kilogram = WOO grams. 

in the’ r hydrated alumina. Used 

troleum cracking catalysts for the pe- 

inerpf**^’ production of many types of 
f®®'®tance to chemical attack, thermal 
niCal ShOCiC! to imnrftVA tlna em*r»si>« Itict^r 


.ijuusiry; m the nro 

fiS m?cESf ii™-i 

and smonthtl'^^ shock; to improve the surface luster 
smoothness of vitreous enamel and whiteware. 

lUrchnfnviiiw, . . 


, — used in 

ketone, Michler’s c„ 

Phenone. ’ See tetramethyldiaminobenzo- 

Ketonimine dve A ^ 

“‘ch a methyl group 


oi vitreous enamel and whiteware. 

*’bv*’u^s’^*R*"’ element No. 104 discovered 

•fy u.b.b.R. physicists in 1967. 

given^miai?t^f^ aiRount of energy required to crush a 
its orimnai material to a specified fraction of 

size ® same, regardless of the original 

kieselguhr. See diatomaceous earth. 

^ natural magnesium sulfate 
sail hpH^ enormous quantities in the Stassfurt 
ensnmi-t»’ j 'miany, in Austria and India. See also 
epsomite and magnesium sulfate. 

deoxidized by the addition of alu- 
•ni'nori ’ , ‘^''°®‘h.con, etc., while the mixture is main- 
melting temperature until all bubbling 
nnpo -.u ^ quiet and begins to solidify at 

. without any evolution of gas when poured into 
tne ingot molds. 

Trademark for a formulation of calcium 

W.W. control of certain fly maggots under 

poultry cages. ’’ 

Hazard; Highly toxic. 

meaning 10^ units (symbol k). E.g., I 
i^g - I kilogram = 1,000 grams. 


kilogram. 

mnss identical with that of the international 
ogram, at the International Bureau of Weights and 
at France. It is the mass of a liter of water 

force equal to the weight of one kilogram mass, 
measured at sea level. 

kinematic viscosity. See viscosity. 
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kinetics, clicmical. Chemical phenomena can be stud- 
ied from two fundamental approaches: ( 1 ) thermo- 
dynamics, a rigorous and exact method concerned 
with equilibrium conditions of initial and final states 
of chemical changes (see thermodynamics, chemi- 
cal); and ( 2 ) kinetics, which is less rigorous and 
deals with the rate of change from initial to final 
states under nonequilibrium conditions. TTie two 
methods are related. Thermodynamics, which yields 
the driving potential— a measure of the tendency of 
a system to change from one state to another — is the 
foundation upon which kinetics is built. The rate at 
which a change will occur depends upon two factors: 
(a) directly with driving force or potential, and (b) 
inversely with a resistance. A measure of the tendency 
of a system to resist chemical change is the so-called 
activation energy, which is independent of the driving 
force or so-called free energy of the reaction. 

The diagram is a mechanical analogy illustrating 
the difference between activation energ>' and driving 
potential. The chemical system is represented by a 
sphere resting in a vai'i'ey. The initial’ eqnii'i'hn'um 
state A is at a higher elevation than the final state 
B. The difference in elevation between A and B is a 
measure of the free energ}’ change of the reaction, 
that is, the driving force which will take the system 
from A to B. This quantity AG is determined by the 
classical methods of thermodynamics. Now both A 
and B are equilibrium states represented by the val- 
leys. For the system to go from A to B it must first 
overcome the hill separating the valleys. The eleva- 
tion of this hill from the valley of the initial state 
is a measure of the resistance to change in the system 
in going from A to B. The quantity AG*, known as 
free energy of activation, is determined by the meth- 
ods of kinetics. 



Tlic system of molecules which is undergoing 
reaction consists of these molecules in different en- 
ergy’ states. If the temperature of a gas is raised, 
there is an increase in the energy of these states and 
hence an increase in the collisions of molecules which 
have the necessaiy activation energy; as a result, the 
rate of the reaction will increase. Also, if by means 
of a catalyst, the activation energy is decreased, 
more colliding molecules will react and again the 
rate of reaction will increase. 

S'otc: Adapted from article by Roger Gilmont in 
"Encs'clopcdia of Chemistr}’." 

Sec also thermodynamics. 

kinetic tlicors. A thcoiy of matter based on the math- 
ematical description of the relationship between the 
volumes, temperatures, and pressures of gases (P-V-T 
phenomena). Tliis relationship is summarired in the 
so-called gas laws, .as (follows: (I) Boyle’s law (at 
constant temperature, the volume of a gas is inversely 
proportional to its pressure); (2) Charles’ law (.at 
constant volume, the pressure e.verted by a gas is 
proportional to its absolute temperature): (3) A\o- 
gadto's law (equal volumes of the same or different 


gases under the same conditions of temperature and 
pressure contain the same number of molecules). 

The theorv’ involves the basic concept of matter 
as comprised of atoms and/or molecules which 
move more rapidly (gases) or vibrate more energeti- 
cally (solids) as temperature increases. Thus crs'stals 
melt at a point where the heat or cnergj’ input ex- 
ceeds the bond energy' of the solid state. See also ki- 
netics, chemical; gas; thermodynamics. 

king’s green. See copper acetoarsenite. 

kinin (cjlokinin). One of a group of plant growth reg- 
ulators (q.v.) which promote cell division and dif- 
ferentiation. Best known is kinctin. C 10 H 5 N 5 O ( 6 - 
furfurylaminopurine), derived from deo.xyribonucleic 
acid. 

Kjcldahl test. An analytical method for determination 
of nitrogen in certain organic compounds. It involves 
addition of a small amount of anhydrous potassium 
sulfate to the test compound, followed by heating 
the mixture with coueeutrsted suifuric acid, often 
with a catalyst such as copper sulfate. As a result 
ammonia is formed. After alkalyzing the mixture 
with sodium hydroxide the ammonia is separated 
by distillation, collected in standard acid and the 
nitrogen determined by back-titration. 

“Klcanrol.”'* Trademark for a soldering flux crv'Stal 
based on zinc chloride and ammonium chloride. 

“Klcarol."^’ Trademark for a white mineral oil, tech- 
nical grade. Sp. gr. 0.S28-0.838. 

Uses; Cosmetic preparations; shell egg preservation. 

“Klccnup."’” Trademark for a type of insecticide 
and l^ungicide containing petroleum oils. 

Klein’s reagent. A saturated solution of cadmium bo- 
rotungslatc, formula ^’ariouslv given, possibly 2CdO • 
B;0,-9W0,- I8H;0. Sp. gr.'3.28. 

Hazard: Probably toxic. 

Use; Separation of minerals by specific gravity. 

“KIuccI,”'”' Trademark for a hydro.xypropyl cellulose 
(q.v.). 

Properties: Water- and organo-soluble; thermoplastic; 
nontoxic; nonionic; surface-active. 

Uses: Thickener, stabilizer, film-forming agent; binder. 

knock. Ignition of a portion of the gasoline in the 
cv'lindcr head due to spontaneous oxidation reactions 
rather than to the spark. It causes serious power loss, 
especially in high-compression engines. See also octane 
number. 

Knoop liardncss. Sec hardness. 

Koch’s acid. See l-naphthyIaminc-3,6,8-trisu!fonic acid. 

’’Kodaflcx AD-2.”’" Trademark foradhesion-promoting 
plasticizer for vinyl coatings. 

“Kodar.”"' Trademark for a thermoplastic polyester 
resin (1,4-cyclohcxylencdimcthylcnc terephthalatc, 
isophthalatc copolymer). It is made from tcrcphthalic 
acid, isophthalic acid, and the glycol cyclohe.vylenc- 
dimethanol. Its main field of u'-e is in so-called blister 
packaging, for which it is claimed to be superior to 
polys inslchloridc and polyethylene tcrcphtfialate. 
Available in clear-colored amorphous pellets. Com- 
plies with food packaging safety regulations, includ- 
ing meats and poultry. 

‘‘Kodcl.”' * Trademark for a poUcstcr-type fiber. 
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kojic acid 

Properties; Crystals; m.p. 152-154°C- cninhu • 

and sugars by 

dde; amifunji S!S2c^Sg?nt!"‘“= 

kola. See cola. 

acid or^s'derivatlves from ^'^^^aration of salicyclic 
dium or potassium pheL^e 

molten oxidizing salt bith anhydrous 

base with additfves neces^sa^ fo^nr°n 'T 
chemical oxidinc and * Provide controlled 

Uses: DescahW of hi, Properties, 
and scales; deflassing (remlarol- 

Se-a srs sS 

sole obtained from^^oaf talbv refined creo- 

followed by refrigeration and^lt^S"^' 

KoIlidon.”''‘'“ t h “anon. 

plication t J*cottmfU°'^ ^ Z®®'" emulsion for an- 
and felting of wool, incTea°sesln°?* shrinking 
proves wearing oualitv rJa strength, im- 

■ng and service ^ ^her loss in procwl 


''SS tlS" “"■!? "f, taa f.n,.»; 

ducing alloys. ^ "aces, electric furnaces pro- 

^(29% nicker n% Sail J*," alloy 
dients). It has """"r mgre- 

matching those of h^d characteristics 

expansion S for matched- 

ms. Sp. gr. 8.36; m.p MSo^Q^ ' 

Kr Symbol for krypton. 

made^^^ieflylo^rnlinp^h'^d^^*^*-''^*^ 

of caustic soda cnd'"^ digestion with a mixture 
and sodium sulfide If 1 *h carbonate 

paper made i^uls 
See also holopulping process. 

**KraIac A-fp ”248 ^ , 

butadiene copolymer^^'^^"’^'^^ ^ 

recommended^ for* hfol? ^^™ical rubbers, especially 
parts Main soles, tiling and molded 

Propert'ieV Grar^ulaT^'^'^M?'^ ^ 
and tough- dimpnc' ’^“^hor-plasticized resins; rigid 

chemically res1stant*'pnl^t®‘®^^®’i 

Uses; Iniectinn ^ .electncal resistance. . 

pipe; cathode edge applications; chemical 

wheels, etc strips, cams, gears, cable floats, 


•-‘='’*oro-l-nitropropane 

"tost iSi stit^shSit/'’^ *^‘scible 

H^ard? ToxL""T- Combuki£‘'y t-ater. 

Koreon ”^^2 -t' . 

f . >3"" o?.rbS 

Containers: Dry- 7 S ik « 

her mrxes and lends oTt^ sf with* syrTthetiel-uK 

“Korez.”^' Tr.d. . "^‘"ral rubber, 

resin, acid-proof"cemem°l?h synthetic- 

“Koimndal XD. t>446 ~ 

JSrmil!’ ”1®'’ ‘^^"^hy-'Reststam ^'o"ti"a 

penetration by molten sla^ ‘t"'. “rrosion and 
■ags and fluxes, thermal 


*p^^°ric resinlrubb^^W ^ thermo- 

gation nine fnni^^h ^jf.o'^s used for conduit and irri- 
other applcatkins.^^"'^ ‘^“‘omotive air ducts and 

elas^omer^w’hi-r-h ® styrene-butadiene 
plavine mr>c, no vulcanization while dis- 

canlzed Dolvmer *\f/uP’^°Pr'^‘®* of conventional vul- 
soluble in free-flowing crumb; readily 

vents IJ^pH number of commercially used sol- 
hot-nielt adhec" Pt^o^.sore sensitive, wet lay-up and 
ing applicalkms’^^*’ spraying, andspread- 

Krebs cycle. See TCA cycle. 

*sheerinp flexible vinyl film and 

agine if continuous roll form for pack- 

aging, laminations, seat covers, and shower curtains. 

^mnrnlinm .Trademark for a solution of urea and 
43 5^ nitrate m aqueous ammonia; contains 
feiiililrs Used in the manufacture of mixed 

Containers: tank cars. 

^"ritann^m*^^’, “sed process for obtaining 

mapnectii*”^^^ ■ retrachloride is reduced with 

sure” red heat and atmospheric pres- 

heliiim presence of an inert gas blanket of 

mp, , argon. Magnesium chloride and titanium 
Tn + PJP'^HS^d. The reacton is TiCh + 2Mg — 
u?pH rtb ■■ .Essentially the same process is also 
used for obtaining zirconium. 

for a turf fungicide with 
active ingredients are mercuric 
, rnyldithiocarbamate, potassium chromate, and 
cadmium succinate. 

azard: Toxic by ingestion and inhalation. 
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“Kromarc.” * Trademark for a chromium-nickel 
steel containing manganese and molybdenum and 
small amounts of other additives which is readily 
formed and exhibits high strength and oxidation 
resistance at temperatures up to 1200°F. Chief ap- 
plications are steam turbines and cryogenic equip- 
ment. 

“Kromatherm.”’” Trademark for high-temperature 
pigments designed for silicone- and fluorocarbon 
resin-based paint vehicles. 

“Kromfax” Solvent.”^'^ Trademark for thiodiethj’lene 
glycol (q.v.). 

“Kromik.”''" Trademark for a multiple pigment rust- 
inhibiting primer for shop coatings or for first field 
coat on structural steel. 

“Kromosperse.”’'* Trademark for a pigment dispers- 
ant to produce tinting pastes compatible with many 
aqueous and oil solutions. 

“Kroniflex.”” Trademark for a series of flame re- 
tartant phosphate plasticizers and autiform agents. 

“Kronisol.”^’ Trademark for a series of plasticizers. 

“Kronitex.”” Trademark for a series of synthetic 
phosphate esters to replace such natural products as 
tricresyl and cresyl diphenyl phosphates. 

Uses: Flame-retardant plasticizers for vinyls; dust 
filter medium; gas additives; wood-treating chem- 
ical; foam control. 

“Kryocidc.”’'* Trademark for a natural cryolite in- 
secticide. 

“Kryolilh.”^^ Trademark for sodium fluoaluminatc. 
Sec cryolite, synthetic. 

krypton Kr Element of atomic number 36, noble gas 
group of the periodic system. Atomic weight 83.80; 
valence 2 (possibly others); has six stable isotopes 
and a number of artificially radioactive forms. 
Properties: Colorless, odorless gas; b.p. — 152.9'’C (I 
atm); f.p. -157.1°C; sp. gr. 2.818 (air = 1); sp. vol. 
4.61 cu ft/lb (70°F, 1 atm); only slightly soluble in 
water. Known to combine with fluorine, at liquid ni- 
trogen temperature, by means of electric discharges 
or ionizing radiation, to make KrF: and KrF^. These 
compounds decompose at room temperature. Non- 
to.xic; noncombusliblc. Sec noble gas. 

Derivation: By fractional distillation of liquid air. Air 
contains O.OOOIOS^c of krypton, by volume. 
Containers: Hermetically scaled glass flasks; steel 
containers. 

Uses: Incandescent bulbs and fluorescent light tubes; 
lasers; high-speed photography. 

Shipping regulations: (Air) Nonflammable gas label. 
S'oic: Solid krypton exists, at cryogenic tempera- 
tures, .-IS a white, crystalline substance, m.p. I I6“K. 

krjpton 85. Radioactive krvpton of mass number 85. 
Properties; Half-life 10.3 years; radiations, beta, with 
a small component of gamma. Low radiotoxicity. 
Derivation; A fission product extracted from irradi- 
ated nuclear fuel. 

Forms available: Gas of high chemical purity, but 
mixed with other isotopes ol krypton, m scaled glass 
flasks. See also krypionatcs. 

Uses: Activation of phosphors for self-luminous 
m.irkers; detecting leaks; medicine, to trace blood 
flow. 


krypton 86. Isotope of krypton used in measurement 
of standard meter (q.v.). 

krypfonates. Materials impregnated with krypton-S5 
in such a way that the radioactive atoms arc held 
within the crystal lattice structure. Elements, alloys, 
glasses, inorganic compounds, rubbers and plastics 
have been so impregnated with tracer atoms. 

“Krytox.”’* Trademark for a series of hexafluoropro- 
pylene epoxide polymers of medium molecular 
weight, used as lubricating oils and greases. For use 
in high temperature or corrosive conditions; good 
chemical inertness, even with boiling sulfuric acid; 
low solubility in most solvents; good lubricity under 
load; nonflammable; have thermal stabiiitv* up to 
500= F. 

“K-Stay.”‘’''‘“ Trademark for mixture of oil-soluble 
sulfonic acid of high molecular weight in a petro- 
leum base oil. 

Properties: Amber liquid, sp. gr. 0.88-0.90; acid no. 
1 . 0 - 1. 1 

Uses: Processing aid for elastomers. 

“KT.”’“ Trademark for self-bonded silicon carbide 
shapes of very high density. Used for various pur- 
poses where resistance to high temperature and/or 
corrosive or erosive conditions is desired. 

“KT-I060'' and ‘‘KT-1061.**''’* Trademarks for tabular 
aluminas. A high purity aluminum oxide that has 
been converted to the corundum state. It will not 
fuse below 3600“F. Used in the manufacture of 
high temperature refractoiy bricks, castables and 
ramming mixes, in electrical insulators, and in many 
other high grade ceramic bodies. 

KTPP. Abbreviation for potassium tripolyphosphatc. 

“Kuron.”'" Trademark for a hormone-type weed and 
brush killer. 

Kurroll’s sail NaPOj (IV). A high temperature crys- 
talline form of sodium metaphosphate (q.v,). 

“KutwcII.’*^' Trademark for cmulsifiablc or soluble 
cutting oils consisting of good quality base mineral 
oils to which emulsifiers are added. Water emul- 
sions arc used as coolants in metal-cutting opera- 
tions. 

“Kydex.”'" Trademark for a thermoforming acrylic- 
polj-vinyl chloride alloy plastic sheet. 

Uses: Housings, trays, covers, containers, protective 
guards and decorative parts exposed to severe ser- 
vice conditions. 

“KjTOcnc."'’' Trademark for a scries of wet-strength 
resins. 

557 and 709. Cationic, polyamidc-epichlorohydrin 
resins with wet-strength development independent of 
papermaking pH. 

882 and 917. Cationic, acid-curing, urea-formaldehyde 
resins. 

"Ksnol.”'" Trademark for a flamc-rc^istant fiber 
available .is 1.5 inch staple. 1.7 denier. It is a eross- 
Imked amorphous phenolic polymer, inert to all sol- 
\rnts and with fair resistance to oxidizing acids and 
strong alkalies. Will not ignite up to 25WC. but 
will char slowly at 5t)0'F. Potential uses are as abl.a- 


Superior numbers refer to Manufacturers of Trade .Mark Products. For page number see Contents. 



KYRO AC 


496 


live agent in spacecraft, flameproof apparel, protec- 
tive clothing, etc. 

“Kyro AC.”'**’ Trademark for a modified amine con- 
densate surfactant. 

Properties: An amber colored, free-flowing liquid 
with a cloud point of approximately 50° F. 

Uses: As a detergent, emulsifier and dispersing agent 
in textile applications. 


“Kyro EOB.”'*" Trademark for a neutral nonionic 
surfactant of the 100% ethoxylated alcohol type. 

Properties: Water-white liquid readily soluble in hot 
or cool water. Liquid in all concentrations except 
about 50%, at which level it forms a gel at room 
temperature and lower. 

Uses: A moderate sudsing nonionic for use where ex- 
cessive foaming may be objectionable. 



1 Abbreviation for liter. 

/- Prefix indicating that a compound is levorolatorj’. 
A minus sign (— ) is now preferred. 

1 . Prefix indicating the left-handed enantiomer of an 
optical isomer. See also D. 

“L-26.”^'' Trademark for the normal lead salt of 2- 
ethylhexoic acid. Straw-colored viscous liquid; solu- 
ble in many common organic solvents; stable at 
comparatively high temperatures. Used as a curing 
agent for silicone paints and insulating varnishes. 

La Symbol for lanthanum. 


(2) A radioactive isotope or fluorescent dye added 
to a chemical compound to trace its course and be- 
havior through a scries of reactions, usually in living 
organisms. TTiis technique has also been used in fric- 
tional wear of moving parts in automotive engines. 
Sec also tracer; tagged compound. 

laccasc. An enzyme that oxidizes phenols to ortho- 
and para-quinoncs. It occurs in the latex of the lac 
tree, in potatoes, sugar beets, apples, cabbages and 
other plants, 

lac dye, A brilliant red dye obtained by maceration 
of crude lac. See shellac. 


labile. Descriptive of a substance that is inactivated 
by high temperature or radiation, e.g., a heat-labile 
vitamin; unstable. 

laboratory conditions. An ideal set of conditions in 
which all variant Actors except the one under test 
can be held constant, as for example, rooms pro- 
vided with constant temperature and humidity con- 
trol, clean rooms, and the like. Less specifically, the 
term refers to experimental or small batch condi- 
tions, as opposed to large-scale production. 

label, (1) A printed notice attached to or stamped on an 
article held for sale or delivery or offered for trans- 
portation. Special labels are legally required for toxic 
and flammable products and certain food products by 
the Dept, of Agriculture, the Federal Trade Com- 
mission, and the Food and Drug Administration. 
Transportation warning labels are prescribed by the 
Hazardous Materials Regulation Board of the Dept, 
of Transportatoin (DOT) for rail, water, and truck 
shipment (the Coast Guard is an agency of DOT), 
and by the International Air Transport Associatoin 
for airplane shipment (applied in the U.S. by the 
Federal Aviation Administration). The transportation 
labels used are: 


DOT 

Flammable solids Yellow 

Flammable liquids Red 


Oxidizing material 
Corrosive material 
Flammable gas 
Nonflammable com- 
pressed gas 
Poisonous solids 
and liquids 
Fxpiosive materials 
Radioactive material 


Yellow 
\Vliitc 
Red gas 
Green 

Poison 

Explosive 

Radioactive 


lATA 

Flammablesolid 
Flammable 
liquid 
Oxidizer 
Corrosive 
Rammable g.as 
Nonflammable 
compressed gas 
Poison 

Explosive 

Radioactive 


Many hazardous materials are required to carry 
warning labels for.safc handling, storage, and in-plant 
movement, 

llie Manufacturing Chemists Association issues 
instniaions for preparation of warning labels in its 
publication "Guide to Precautionary Labeling of 
Hazardous Chemicals.” .Sec also hazardous material; 
toxic material; flammable material. 


lachrymafor (lacrimator). A gas that is strongly ir- 
ritant to the eyes; tear gas. 

laemoid (resorcinol blue) (HO);C6H,N[QH;(OH),]:. 
Properties: Lustrous, dark-violet, crystalline scales. 
Soluble in alcohol, ether, acetone, phenol, and gla- 
cial acetic acid; slightly soluble in water; pH 4.4-6.2. 
Derivation: From resorcinol by treatment with sodium 
nitrite. 

Use: Indicator in analytical chemistry’. 

“Lacolcnc."''” Trademark for aliphatic petroleum 
naphthas; used in nitrocellulose lacquer formula- 
tions, in printing and roto types of inks. Distillation 
range (ASTM D86-59) 1 95-275° F. 

lacquer. A protective or decorative coaling that dries 
primarily by evaporation of solvent, rather than by 
oxidation or polymcriziition. Lacquers were orig- 
inally comprised of high-viscosity nitrocellulose, a 
plasticizer (dibutyl phthalate or blown aistor oil), 
and a solvent. Later, low-viscosity nitrocellulose be- 
came available; this was frequently modified with 
resins such as ester gum or rosin. The solvents used 
are ethyl alcohol, toluene, xylene, and butyl acetate. 
Modem automotive lacquers arc characterized by 
their exceptionally high drying rate, a fact which did 
much to make possible the large-scale production of 
automobiles in the twenties. Together with nitrocel- 
lulose, alkyd resins arc used to improve durability. 
Tiie nitrocellulose (q.v.) used for lacquers has a nitro- 
gen content of 1 1 to l.'.5C(, and is asailablc in a wide 
range of viscosities, compatibilities, and solvencies. 
Chief uses of nitroccllulosc-alkyd lacquers is for coat- 
ings for metal, paper products, textiles, plastics, furni- 
ture. and nail polish. Various types of modified cel- 
lulose are also used ns lacquer bases, combined with 
resins and plasticizers. Many non-ccllulosic materials, 
such as vinyl and acrylic resins, ha\c l>ecn introduced 
in recent years. Bitumens are also used in lacquers, 
with or without drying oils, resins, etc. Sec also 
nitrocellulose. 

Hazard; Flammable, dangerous fire and explosion 
risk. 

Shipping regulations: (Lacquer base or cinps. dry) 
(Rail) Yellow label. (.Air) l-lammablc Solid Libel. 
(l.acqucr base or chips, plastic, wet with .alcolioi or 
sohrnt) (Rail) Red label (.Air) Flammable Liquid 
label 
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lactalbumin. A component of skimmilk protein (2 to 
5%). Can be crystallized. Exact function is not known 
but probably aids in stabilization of the fat nar- 
tides. See also milk. * 

hv'Ti;. f produced from amino acids 

by the removal of one mo lecule of wate r. An example 

.CH2(CH,)4CC>NH, derived 
irom epsilon-ammocaproic acid, NH 2 (CH 2 )sCOOH. 

lactase. An enzyme present is intestinal juices and 
mucosa which catalyzes the production of glucose 
and galactose from lactose. fi'ucose 

Use: Biochemical research. 

der a™eS°"' see un' 

when concentrated aCe 5 ^^ i. • ‘*"‘'°™P,os>tion; 

verted to lactic anhydr de if'h. " 

carbon and two enantiomomV asymmetric 

form is. SSSf, 

‘r?'."® *y. -o- 
soon as formed ^oid as 

solution of lactates is carbonate. The 

with sulfuric acid- (b) svntheEMU*^ and decomposed 
lactonitrile (q.v.). ^ ^ yathetically by hydrolysis of 

piStTc, 50*t5"8S- U S 

Containers: Barrels’ ca^hov.. F-C-C. 

Uses: Cultured dai% 

preservative; cheiS^cL (salts favoring; 

pharmaceuticals). ^ ^ P‘®*^'C‘zers, adhesive, 

'“?issues“'aS^ye™f found in animal 

lactogenic hormone. Sec luteotropin. 

Ssfrom 7lo^l2%oft°he“l"‘"® ^ com- 

closely associated wTth wsein Protein, and is 

“Lactol ” T 

abphmicnaph"tha™rthe?o'lueneevano 

lactone. An inner ester nf uporation range, 

by intramolecular reaction^ formed 

^nated carboxylic acl^rwl /lf^-^y'^'^d 

They occur in nature as Artnr k ®l™‘uation of water 
various plant products* also components of 

butKolactone;'propiolactone. synthetically. See 

Jctonitrilp ^rtirsu^ . 


“Wneliyde 

f.p. -40-'c? Sr'°82-'m5?:“i‘'i- “ nrnhy] red- 

Pr S sr<r 5;| 


lactose (milk sugar; saccharum lactis) CnHinO,, ■ H n 

nZT"'- '’"'■d- crystalline mS or E 

powder, sweet taste, odorless. Stable in air Soinhip 
in water; insoluble in ether and rhi,yr«rl’ ^ 
slightly soluble in alcohol. Sp. gr I 525- ™n 
composes at 203.5°C. Nontoxic ^ P' ° 

°"zat'ion°rows°"’ ‘’y. concentration and ctyslal- 

Grfder' r ^ about 5% lactose. 

Orades. Crude; fermentation; spray-dried; edible; 

^*nd foods; bacteriology; baking 

Sure rlanlfrf und but^r manu- 

tein, and^ibonavim" P^“- 

fattySl^atsthbTe;^^ 

aluminum deuteride 

'^doubrs'tSd^’i network of 

chLm rai f'’'*'"®. Connected by hydrogen or 

the chains located at regular intervals along 

LAH. Abbreviation for lithium aluminum hydride. 

produced by the interaction 
absorntiv^ oluble organic dye, a precipitant, and an 
Sor substrate. Insoluble in water, 

exterioi^pajnts^^^^ calces them unsuitable for use in 

^Mtim!s"nnf. "[allpaper inks; metal decorative 
a^jj ®*’ coated fabrics; rubber; plastics; food color- 

See also toner; alizarin; madder lake. 

^*5-ami^ntni. f'^P’pnts made by coupling 2-chloro- 
and r„ *P “®oc-4-sulfonic acid with beta-naphthol 

liphf r^s^f Good resistance to bleeding; reasonable 
w!th good*now^’ ironsparency; produces inks 

non-resinated. 

flexnorf.Ht'-^ purpose color for letterpress, gravure, 
for nffsp.t 'T'C'sture set, heat set inks; specially 

tor offset printing inks. 

^^^ftmtcacid"^"””^’ 5-amino-2-chlorotoluene-4- 

Trademark for a solvent especially pre- 
Drintlno”'^ use as lacquer diluent and in rotogravure 
P "I'ng inks. Its boiling range is typically 2I8-228“F. 

^talrdnl*' .fc ^ contact herbicide con- 

metbvfth; . 2,4-bis(3-methoxypropylamino)-6- 

ter "^b’te solid; m.p. 55°C. Insoluble in wa- 
and bmzene ° ^ ethanol; very soluble in acetone 

^TcEve ’agMt peptide used as a surface- 

^n^j,p®5' Trademark for a proprietaiy grade of 
reinfnrfJa*^^^'” mainly in the manufacture of 

is oioDc p Pl^^^'cs. Most widely used reinforcement 
snpprthf,o. j^yP’^^^l products fabricated include 
storanp tanks for water and chemical 

storage, and sports car bodies. 

^ cornposite (q.v.) made of any one of sev- 
fpr thermosetting plastic (phenolic, polyes- 

> poxy, or silicone) bonded to paper, cloth. 
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asbestos, wood, or glass fiber. High tensile and di- 
electric strength, and low moisture absorption are 
characteristic of these products. Available as sheet, 
rod, or tubing in mechanical, electrical and general- 
purpose grades (National Electrical Mfrs. Assn.). 
Plywood is composed of a veneer, with grain oriented 
at a 90° angle on successive layers, and bonded 
with a thermosetting adhesive of the urea or phenol- 
formaldehyde type to give a high strength, dimen- 
sionally stable, weather-resistant construction mate- 
rial. It can be made non-flammable by treatment 
with salt solution. Polyvinyl butyral sheet is used 
in safety glass. (See also reinforced plastic). 

lampblack. A black or gray pigment made by burning 
low-grade heavy oils or similar carbonaceous mate- 
rials with insufficient air, and in a closed system 
such that the soot can be collected in settling cham- 
bers. Properties are markedly different from carbon 
black. Strongly hydrophobic. Nonflammable. 

Uses; Black pigment for cements, ceramic ware, 
mortar, inks, linoleum, surface coatings, crayons, 
polishes, carbon paper, soap, etc.; ingredient of in- 
sulating compositions, liquid-air explosives, matches, 
fertilizers, furnace lutes, lubricating compositions; 
carbon brushes; reagent in cementation of steel. 

See also carbon black. 

“Lanacid” C.''“ Trademark for crude lanolin fatty 
acids consisting of normal branched and hydroxy 
acids. A light tan, plastic waxy solid. 

Uses; Polishes, cleaners; paints; inks; floor waxes; in- 
termediate for hcavj’-metal soaps; greases; leather 
specialties. 

“Lanacron.”^*’ Trademark for metal-complex dyes 
for wool and polyamide fibers. 

“Lanamid."’^' Trademark for neutral-dyeing, premet- 
allized dyes. 

“Lancet."” Trademark for a melamine-formaldehyde 
resin applied to woven and knitted wool fabrics to 
control wool shrinkage and felting. 

langbcinitc K3Mg:(S04)3. A natural sulfate of potas- 
sium and magnesium, found in salt deposits. 
Properties: Colorless, yellowish, reddish, greenish; 
luster vitreous; Mohs hardness 3.5-4; sp. gr. 2.83. 
Occurrence; New Mexico. Germany, India. 

Use; Source of potash. 

l.anRmuir. 1. (1881-1957). A brilliant American physi- 
cal chemist who was awarded the Nobel Prize in 1932 
for his fundamental research in surface chemistty, 
especially monomolecular films. This led to develop- 
ment of modem knowledge of emulsification and de- 
tergency. Langmuir also investigated electrical dis- 
charges in gases and did pioneer work on cloud-seeding 
techniques. 

lanital. A regenerated protein fiber dcv’cloped in 
Italy. The protein used most successfully is c.iscin. 
It is subject to attack bv microorganisms to about the 
same extent as wool, for which it was designed as a 
substitute. 

“Laniiol."''' Trademark for a group of aikylarylsul- 
fon:itc type detergents. 

'V, Liquid biodegradable type. 

!•; Rake, sodium salt. 

C\\’; Powder; same as flake, plus alkaline huildcp>. 

lainolc B."*' Trademark for a blend of sodium olc- 
ate and solvents. Amber colored liquid which dis- 


perses in wafer at all temperatures. Used as a scour- 
ing agent for the removal of tar, grease, and paint 
from woolen textile fabrics. 

lanolin. 

Properties: (Hydrous): Yellowish to grav semisolid 
containing from 25 to 30(7 waten slight' odor. (An- 
hydrous): Browmish-ycllow semisolid containing no 
more than 0.25(7 water, but can be mixed with about 
twice its weight of water without separation. 
Derivation: Purification of degras, a crude grease 
obtained by solvent-treatment of wool. Contains 
cholesterol esters of higher fatty acids. Hydro- 
genated. cthoxylated and acctylatc'd derivative arc 
available. 

Grade: Technical; cosmetic; U.S.P. 

Containers: Drums: lube. 

Uses; Ointments; leather finishing; soaps; face creams; 
facial tissues; hair-set and suntan preparations. 

See also degras. 

lanosterol (isocholeterol) CjoHsoO. An unsaturalcd 
sterol closely related to choleterol; m.p. 139-140°C; 
optically active crystals. 

“Lanoxin.”’°' Trademark for preparations of digoxin 
(q.v.). 

lanthana. See lanthanum oxide. 

lanthanide scries (lanthanoid series). The rare earth 
scries of elements, atomic numbers 58 through 71. 
See also rare earth metal. 

lanthanum La Element of atomic number 57; group 
IIIB of the periodic tabic; a rare earth of the ce- 
rium poup. Atomic weight 138.905; valence 3. Two 
stable isotopes. 

Properties: W'hitc, malleable, ductile metal; oxidizes 
rapidly in air. Sp. gr. 6.18-6.19; m.p. 920°C; b.p. 
3454° C; corrodes in moist air; soluble in acids; de- 
composes water to lanthanum hydroxide and hydro- 
gen. Superconducting below 6°K. 

Derivation: By cracking of monazitc or bastna.site 
ores with cone, sulfuric acid and subsequent separa- 
tion. 

Forms available; Ingots; rods; 20-mil sheets; pow- 
dered 99.9(7 pure. 

Haziird: Ignites spontaneously in powdered form. 

Uses: Lanthanum salts; electronic devices; pyrophoric 
alloys; rocket propellants; reducing agent catalyst 
for conversion of nitrogen oxides to nitrogen in ex- 
haust gases (usually in combination with cob.nli. 
lead, or other metals); phosphors in x-my screens. 

See also rare-earth metal. 

lanthanum acetate La{C;HiO.')i • xH;0. 

Properties; White powder, soluble in water. Purities up 
up to 99.9+f'l. Soluble in acids, 

lanthanum ammonium nitrate Ui(NOi)i x 2NTLNO, X 
4H:0. 

Properties; Colorless crystals; soluble in w.aicf 
Grade; Purities to 99,9-i-''f. 

Hazard: F_xplosion and fire risk. 

Shipping regulations: Nitrates, n.o.s . (Rail) Yellow 
label. (Air) Oxidizer label, 

lanthanum antimonidc LaSb. A b!n;iry scmiconclurior. 

lanthanum arsenide Ln.As, Made in high punts for 
use as a binary semiconductor. 

ILizarsL Highly toxic. 

Shipping rcuclations- (Rail. Air) Arsenical csirnpounds. 
nos. Poison label 


Superior numbers refer to Manufacturers of Trade .Mark Products. For paje number see Contents. 
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lanthanum carbonate La2(C03)3 • 8H2O. 

Properties: White powder; insoluble in water; soluble 
in acids. Sp. gr. 2.6. 

Grades; Up to 99.9+% La salts. 

Containers: Glass bottles, fiber drums. 

lanthanum chloranilate La2(0:C6Cl202:0)3 • nH20. 
Used as a reagent for fluoride determination. 

lanthanum chloride LaCfi • 7H2O. 

Properties; White crystals; transparent; hygroscopic; 
m.p. (hydrate) 9rC (dec); (for anhydrous) sp. gr. 
3.842 (25°C); m.p. 872°C. Soluble in alcohol, water; 
acids. 

Derivation: Treatment of lanthanum carbonates or 
oxides with hydrochloric acid in an atmosphere of 
dry hydrogen chloride. 

Grades: Purities to 99.9+%. Single crystals available. 
Containers: Glass bottles, fiber drums. 

Hazard; Moderately toxic. 

Use: Anhydrous trichloride of rare-earth metal is 
often used to prepare the metal. 

lanthanum fluoride LaF3. 

Properties: White powder, insoluble in water, acids. 
Grades: Purities up to 99.9+%. Single crystals avail- 
able. 

Containers: Glass bottles, fiber drums. 

Hazard: Toxic by ingestion. 

Uses; Phosphor lamp coating (gallium arsenide solid- 
state lamp); carbon arc electrodes; lasers. 

lanthanum nitrate La(N03)3 ■ 6H2O. 

Properties; White crystals; hygroscopic. B.p. 126°C; 
m.p. 40°C. Soluble in alcohol, water, acids. 

Grades: Purities to 99.9+%. 

Containers; Glass bottles, fiber drums. 

Hazard; Explosion and fire risk; moderately toxic. 
Uses: Antiseptic; gas mantles. 

Shipping regulations: Nitrates, n.os., (Rail) Yellow 
label. (Air) Oxidizer label. 

lanthanum oxalate La2(C204)3 ■ 9H2O. 

Properties: White powder, insoluble in water; soluble 
in acids. 

Grades; Purities to 99.9+%. 

Containers: Glass bottles, fiber drums. 

lanthanum oxide (lanthana; lanthanum trioxide; lantha- 
num sesquioxide) La203. 

Properties; White or buff amorphous powder; sp. gr. 
6.51 (I5°C); m.p. 23I5°C; b.p. 4200°C. Soluble in 
acids; insoluble m water. 

Derivation: Ignition of hydroxide or oxyacid (oxalate, 
sulfate, nitrate, etc.); direct combustion of free metal 
(bums with brilliant, white light). 

Grades; Purities to 99.9+%. 

Containers; Boxes, glass bottles, fiber drums. 

Uses; Calcium lights; optical glass; technical ceram- 
ics; cores for carbon-arc electrodes; fluorescent 
phosphors; refractories. 

lanthanum phosphide LaP. Made in high purity for 
use as a binary semiconductor. 

lanthanum sesquioxide. See lanthanum oxide. 

lanthanum sulfate La2(S04)3 • 9H^O. 

Properties: White crystals. Sp.' gr. 2.821; refractive 
index (n 20/D) 1.564; insoluble in alcohol; slightly 
soluble in water, acids. 

Derivation; By dissolving hydroxide, carbonate or 
oxide in dilute sulfuric acid. 

Grades: Purities to 99.9+%. 

Containers: Glass bottles, fiber drums. 

Use; The sulfates of the rare-earth elements are 


often used for atomic weight determination of the 
element. 

lanthanum trioxide. See lanthanum oxide. 

lanthionine S(CH2CHNH2COOH)2. A non-essential 
amino acid first obtained from deaminated wool. 

‘‘Lanum.”'^’ Trademark for purified wool fat pre- 
pared for medicinal and pharmaceutical use. 

lard. Purified internal fat of the hog. 

Properties; Soft, white unctuous mass, faint odor, 
bland taste. Soluble in ether, chloroform, light pe- 
troleum hydrocarbons, carbon disulfide, insoluble in 
water. M.p. 36-42°C. High in saturated fats. Com- 
bustible; nontoxic. 

Chief constituents: Stearin, palmitin, olein. 

Uses; Cooking; pharmacy (ointments, cerates); per- 
fumery (pomades); source of lard oil. 

lard oil. 

Properties; Colorless or yellowish liquid; peculiar 
odor and bland taste. Soluble in benzene, ether, 
chloroform, and carbon disulfide; slightly soluble in 
alcohol. M.p. — 2°C; refractive index (20/D) L470; 
sp. gr. 0.915; saponification value 195-196; iodine 
value 56-74. Subject to spontaneous heating. Com- 
bustible. Nontoxic. Flash point 420° F. Autoignition 
temp. 883° F. 

Chief constituents: Olein, with a small percentage of 
the glycerides of solid fatty acids. 

Derivation: By cold-pressing lard. 

Grades: Prime winter edible; prime winter inedible; 
antibiotic; off prime; extra no. 1; no. 1; no. 2. 
Containers: Drums; tank cars; tank wagons. 

Uses: Lubricant; metal cutting compoundsj oiling 
wool; soap manufacture; antibiotic fermentation. 

‘‘Larex.”’’^ Trademark for a series of nine grades of 
lard oil. 

Uses: Sulfonating, sulfurizing, cutting oils, textile lu- 
bricant, nutrient and defoamer for antibiotic fer- 
mentations. 

‘‘Laromin.”'*'"’ Trademark for polyamines for epoxy 
resins. 

“Larvacide.”''®' Trademark for various products con- 
taining chloropicrin. 

15. A liquid fumigant containing chloropicrin (15%), 
carbon tetrachloride, and carbon disulfide. 

100. Commercially pure chloropicrin. 

70 Aerosol. An aerosol fumigant containing 70% 
chloropicrin. 

85 Aerosol. A fumigant aerosol containing chloropic- 
rin (85%) and methyl chloride (15%). 

Soil Fumigant. A pre-plant soil fumigant containing 
chloropicrin (93.5%) and ethylene dibromide (6.5%). 

LAS. See alkyl sulfonate, linear. 

laser. A device which produces a beam of coherent or 
monochromatic light as a result of photon-stimulated 
emission. Such beams have extremely high energy, as 
they consist of a single wavelength and frequency. 
Materials capable of producing this effect are cer- 
tain high-purity crystals (ruby, yttrium garnet, and 
metallic tungstates or molybdates doped with rare- 
earth ions);’ semiconductors such as gallium arsenide; 
neodymium-doped glass; various gases, including car- 
bon dioxide, helium, argon, and neon; and plasmas. 
A chemical laser is one in which the excitation 
energy is furnished by a chemical reaction, e.g., 
H + CI2 — > HCl(active) + Cl; or combustion of car- 
bon monoxide to form excited carbon dioxide. 
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Hazard: Laser radiation can irreparably damage the 
eyes. Proper shielding is essential at all times. 

Uses: Laser beams are used in industry for cutting 
diamonds for wire-drawing dies, in flash photolysis, 
spectroscopy and photography. They also have devel- 
oping applications in medicine and surgery. In re- 
search they are being studied as a possible initiator 
for controlled fusion reactions and for biomedical 
investigations. It is also possible to increase the 
abundance of certain isotopes of such elements as 
uranium, chlorine and boron by use of laser irradi- 
ation. Research on uranium enrichment by this 
method has been under way for several years. See 
also fusion (2); enrichment. 

LATB. See lithium aluminum tri-tert-butoxyhydride. 

latent heat. The quantity of energy in calories per 
gram absorbed or given off as a substance undergoes 
a change of state, that is, as it changes from liquid 
to solid (freezes), from solid to liquid (melts), from 
liquid to vapor (boils), or from vapor to liquid (con- 
denses). No change in temperature occurs. Water has 
unusually high latent heat values; the latent heat of 
fusion (melting) of ice is 80 cal per gram, and the 
latent heat of condensation of steam (latent heat of 
vaporization of water) is 540 cal. per gram. The con- 
siderable energy delivered by steam condensation is 
utilized for power generation and for heating a variety 
of chemical plant equipment (dryers, evaporators, 
reactors and distillation columns). See also evapora- 
tion; heat. 

latent solvent. Sec solvent, latent. 

laterifc. A low-grade ore similar to bauxite, but con- 
taining only half as much aluminum oxide. Possible 
substitute for bauxite. 

latex. A white, free-flowing liquid, obtained from 
some species of shrubs or trees, in which microscop- 
ically small particles or globules of natural rubber 
arc suspended in a watciy serum. Natural rubber 
latex, obtained from the tree Hevea Braziliensis, 
contains about GOfi: water, 359f rubber hydrocarbon, 
and 5% proteins and other substances. Coagulation 
is prevented by protective colloids, but can be in- 
duced by addition of acetic or formic acid. Syn- 
thetic latexes include polystyrene, SBR rubber, neo- 
prene, polyvinyl cyloridc, etc. Both natural and 
synthetic latexes are available in vulcanized form 
(sec “Vulte.x"). Tlie function of latex in the plant 
is not known. Nonflammable. 

Containers: Steel drums; tank cars. 

Grades: Regular, concentrated. 

Hazard: Dangerous to ingest, as coagulat)on will occur 
intcrnallv. 

Uses: ^lin rubber products (surgeons’ gloves, drug 
sundries); girdles. pi!Iow.s, etc.; emulsion paints; 
adhesives; tire cord coating. 

latex paint. Sec paint, emulsion. 

“I-anth-anoI" l.Al..'"' Trademark for a highly refined 
sodium "latiryl” sulfoacctate; a biodegradable or- 
g.inic detergent possessing wetting, scouring, cmul- 
silying and dispersing properties; a foaming agent. 

I ropcrtics; White, dry powder; pH G.9-7 1 in 0 25‘'; 
"atcr solution; stable to hard uatcr. .stable to acid 
and .alkali in a pM range of 5.(^8. 5. solubihtv in 
's.Uer solution |<; at 25'C. 25T at lOd'C. tn'gro- 
ssop'.c; sp pr. (t .SS; pleasant odor Nontoxic lastc- 
less 


Uses: Tooth pastes; tooth powders; liquid dcntrifices; 
foaming bath salts; shampoos; synthetic detergents. 

“Ladcrete."'^* Trademark for a Jatc.x-bascd surfacing 
compound, a “flexible concrete" combining the re- 
silient and long-wearing properties of rubber with 
the struetural characteristics of concrete repairing; 
highways; playgrounds, tennis courts, etc. 

lattice. (1) The structural arrangement of atoms in a 
crystal. Accurate information is obtained by x-rays, 
which arc diffracted by the lattice at various angles. 
As the atoms are from 1.5 to .1 angstrom units apart 
in most crystals, the lattice acts as a diffraction grat- 
ing. See also cry'stal; dislocation. 

(2) TTic array of nuclear fuel elements and modera- 
tor in a nuclear reactor. 

“Latyl.”‘* Trademark for a group of disperse dyes 
developed particularly for coloration of “Dacron” 
polyester fiber, on which they have exceptionally 
good light and wet fastness properties. 

laudanidinc (ievo-laudaninc; tritopine) C:oH;<OiN. An 
alkaloid. 

Properties: White crystals; m.p. 1S2-I85°C; insoluble 
in water; soluble in alcohol, benzene, chloroform and 
slightly soluble in ether. 

Derivation: From opium. 

Use; Medicine. 

laudanum. A tincture of opium. 

Hazard: Highly toxic by ingestion and inhalation. 

Use: Medicine. 

laughing gas. See nitrous oxide, 
laundry sour. Sec sour, 
lauraldchydc. See lauryl aldehyde. 

Laurent’s acid. Sec l-naphthylnminc-5-sulfonic acid. 

“Laurex."’^' Trademark for the zinc salts of a mix- 
ture of fatty acids in which lauric acid predominates. 
Properties; Yellowish white granulated wa.xy powder; 
sp. gr. 1.15; m.p. 95-105°C: soluble in benzene; in- 
soluble in acetone, gasoline, ethylene dichloride, and 
water. Combustible; nontoxic. 

Uses: Accelerator activator and plasticizer for rubber. 

lauric acid (dodccanoic acid) CHdCH.-lii'COOH. A 
fatty acid occurring in many vegetable fats as the 
glyceride, especially in coconut oil and laurel oil. 
Combustible; low toxicity. 

Properties; Colorless needles; sp. gr, 0.8.^3; m.p. 
44^C; b.p. 225'C (100 mm); refractive index 1. 4.^23 
(n 45 D); insoluble in water, soluble in alcohol and 
ether. 

Derivation: Fractional distillation of mixed coconut 
or other acids. 

Grades. 99.8^7 pure; technical; F.C.C. 

Containers: 55-gaI drums, tank cars. 

Uses: Alkyd resins; wetting agents; sonpv; detergent-.; 
cosmetics; insecticides; food ndditiws. 

lauric aldeh.sde. Sec lauryl aldehyde. 

“I.aurinc." ' Trademark for hydroxyciironeilal (q.s.) 

laurone. An aliphatic ketone, insoUihle m water; stable 
to high temperatures, acids, alkalies Comp.tiih’e 
will) liigh-melting vcget.ablc waxes, f.ttty acids, p.irai- 
fins, etc Incompatible with resins, polymeis, and 
organic solvents .it ro.un icmreratnrc. but comp.itible 
with thc.m at liigh temperature I'sesi as ;*n:ib:!'.’< 
ainrnt 


biiptrior mimlifrx refer to Mamifnctiirers of Trade Mark Prodiiets. For page number see f'onirnrs. 
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N-lauroyl-para-aminophenol 

H0(C6H4)NHC0CH2(CH2),CH3. 

Properties; White to off-white powder; m.p. 123- 
126°C. Insoluble in water; soluble in polar organic 
solvents (especially when heated) including alcohol, 
acetone, and dimethylformamide. 

Use: Rubber antioxidant. 

lauroj’l chloride CuHijCOCI. 

Properties; Water-white liquid; refractive index 1.445 
(20°cj; f.p. -17“C; b.p. I45°C (18 mm); decom- 
poses in water and alcohol; soluble in ether. 
Containers: 13-gal carboys; drums. 

Uses: Surfactant, polymerization initiator, antienzyme 
agent, foamer; synthesis of lauroyl peroxide, sodium 
N-lauroyl sarcosinate and other sarcosinates. 

lauroyl peroxide (dodecanoyl peroxide) (CnHijCO)©!. 
Properties: White, coarse powder; tasteless; faint odor; 
soluble in oils and in most organic solvents; slightly 
soluble in alcohols; insoluble in water; m.p. 49“C. 
Grades; Technical (about 95%). 

Hazard: Toxic by ingestion and inhalation; strong ir- 
ritant to skin. Dangerous fire and explosion risk; 
will ignite organic materials. Strong oxidizing material. 
Uses: Bleaching agent, intermediate and drying agent 
for fats, oils, and waxes; polymerization catalyst. 
Shipping regulations: (Rail) Yellow label. (Air) Or- 
ganic Peroxide label. 

N-Iauroylsarcosine CH 3 (CH 2 ),oCON(CH 3 )CH 2 COOH. 
Properties: White solid; m.p. 31-35°C; sp. gr. 0.970. 
Containers: Drums; tank cars and trucks. 

Uses; Surfactant, antienzyme, in cosmetics and phar- 
maceuticals. Also used in form of sodium N-lauroyl- 
sarcosinate. 

lauryl acetate. See dodecyl acetate. 

lauryl alcohol (alcohol C-12; n-dodecanol; dodecyl al- 
cohol) CH 3 (CH 2 ),oCH 20 H. 

Properties: Colorless solid; floral odor; sp. gr. 0.830- 
0.836; refractive index 1,428; m.p. 24°C; b.p. 259'’C. 
Insoluble in water. Soluble in 2 parts of 70% alcohol. 
Flash point (C.C.) >2I2°F. Combustible; low tox- 
icity. 

Derivation; Reduction of coconut oil fatty acids. 
Grades; Technical; F.C.C. 

Containers; 55-gal drums; 8Q00-gal tank cars. 

Uses: Synthetic detergents; lube additives; pharma- 
ceuticals; rubber; textiles; perfumes; flavoring agent. 

lauryl aldehyde (lauric aldehyde; dodecyl aldehyde; 
aldehyde C-12 lauric; dodecanal; lauraldehyde) 
CH3(CH2),oCHO. 

Properties; Colorless solid or liquid; strong fatty 
floral odor; sp. gr. 0.828-0.836; refractive index 
I.433-I.440; m.p. 44°C. Soluble in 90% alcohol; in- 
soluble in water. Combustible; low toxicity. 

Grades; Technical; F.C.C. 

Uses: Perfumery; flavoring agent. 

lauryl bromide (n-dodecyl bromide; I-bromododecane) 
CuHisBr. 

Properties: Amber liquid with coconut odor and low 
volatility. Sp. gr. 1.026 (25/25'’C); boiling range (5- 
95% at 45 mm) 15 1-208° C; f.p. -I5.5°C. Flash 
point 29I°F. Combustible. 

Grade: Technical, approx. 60% pure. 

Derivation: Coconut oil. 

Use; Intermediate for quaternary ammonium com- 
pounds, organometallics and vinyl stabilizers. 

lauryl chloride. Commercially, a mixture of n-alkyl 
chlorides, with Ci 2 H 2 .<iCl dominant. A clear, water- 
white, oily liquid, with a faint fatty odor. Com- 


pletely miscible with most organic solvents; slightly 
miscible with alcohol; immiscible with water. 

Properties; Sp. gr. 0.863 (j5.5/ 15.5°C); crystalliza- 
tion point — 19°C; distillation range 112-I60°C (5 
mm); flash point 235° F; combustible. Low toxicity. 

Grades: Refined; technical. 

Containers: Drums; tank cars. 

Uses: Synthesis of esters, sulfides, lauryl mercaptan 
(used in styrene-butadiene polymerization), other 
organics. 

lauryidimethylamine CH 3 (CH 2 )nN(CH 3 ) 2 . A liquid 
cationic detergent. 

Uses: Corrosion inhibitor; acid-stable emulsifier. 

lauryidimethylamine oxide CH3(CH2)iiN(CH3)2 • H2O. 
A nonionic detergent, used as a foam stabilizer; stable 
at high concentrations of electrolytes and over a 
wide pH range. 

lauryl lactate. See “Ceraphyl” 31. 

lauryl mercaptan (n-dodecyl mercaptan) C 12 H 25 SH 
(approx.). 

Properties (technical material, mixture of isomers); 
Water-white or pale-yellow liquid; mild odor; sp. gr. 
0.85 (20/20°C); f.p. — 7.5°C; distillation range 200- 
235°C; refractive index 1.45-1.47; insoluble in water; 
soluble in methanol, ether, acetone, benzene, gaso- 
line, and ethyl acetate. Flash point 210°F. Com- 
bustible. 

Grades; 95% min. 

Containers; Steel drums; carboys; tank cars. 

Hazard; May be injurious to eyes. 

Use: Manufacture of synthetic rubber and plastics, 
also in the synthesis of pharmaceuticals, and in in- 
secticides and fungicides; nonionic detergent. 

See also thiol. 

lauryl methacrylate CH 2 ;C(CH 3 )COO(CH 2 )i,CH 3 . The 
commercial material is a mixture, containing also 
lower and higher fatty derivatives. Boiling range 
272-344°C; density 0.868 g/ml; flash point 270° F 
(COC). Combustible. Probably low toxicity. 

Containers: Drums. 

Uses: Polymerizable monomer for plastics, molding 
powders, solvent coatings, adhesives, oil additives; 
emulsions for textile, leather, and paper finishing. 
See also acrylic resin. 

lauryl pyridinium chloride C5H5NCIC12H25. 

Properties: Mottled tan semisolid. . Soluble in water 
and organic solvents. Flash point 347° F; combus- 
tible. 

Grade: Technical, contains higher and lower fatty acid 
derivatives. 

Uses: Cationic detergent; dispersing and wetting agent; 
ingredient of fungicides and bactericides. 

lauryl pyridinium 5-chloro-2-benzothiazyl sulfide. See 
“Vancide 26EC.” 

lautal. A hard aluminum alloy containing 4-5% cop- 
per, 1.5-2% silicon and fractional percentages of 
other metals such as iron, manganese, or magnesium. 

“Lauxein.”^* Trademark for casein and soybean ad- 
hesives, dry powders good for low-temperature appli- 
cations and glue bonding where water-resistance is 
desired. 

Containers; Multiwall bags and fiber drums. 

Uses: Bonding and cold-setting glues used in the 
manufacture of plywood furniture. 

“Lauxite.”^* Trademark for a series of urea, phenolic, 
melamine and resorcinol resins.' Available in dry pow- 
ders or liquids. Used for bonding, cold-setting and 
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impregnating adhesives and glues for furniture, pl}'- 
wood and aircraft; hot and cold pressing; radio fre- 
quency equipment; molding of diversified components 
from granulated wood. 

“Lava.” Trademark for synthetic block talc or soap- 
stone used in electron tubes and other devices as an 
insulator. 

lavandin oil, abrial. Essential oil obtained by steam 
distillation of plant material of a hybrid of true lav- 
ender and spike lavender, lavandula abrialis. 
Properties; Yellow liquid with camphoraceous odor 
which is suggestive of lavender. Sp. gr. 0.885- 
0.893 (25° C); refractive inde.x 1.4605-1.4640 (20°C). 
Soluble in most fixed oils, propylene glycol and min- 
eral oil; relatively insoluble in glycerol. 

Grades: Sold on basis of ester content. F.C.C. re- 
quires 28-35% ester calculated as linalyl acetate. 

Uses: Perfumery; flavoring agent. 

lavender oil. 

Properties; Essential oil; colorless, yellowish or 
greenish-yellow; sweet odor; slightly bitter taste. Sp. 
gr. 0.875-0.888 (25°C); refractive index 1.45170- 
1.4700 (20°C); angular rotation —3 to —10°; one 
volume oil dissolves in 4 volumes 70% alcohol. Com- 
bustible; nontoxic. 

Chief constituents: Linalool; linalyl acetate; geraniol; 
pinene; limonene; cineol. 

Derivation; Steam-distilled from the fresh flowering 
tops of Landula officinalis. 

Grades; N.F.; F.C.C. Both require not less than 35% 
of esters, calculated as linalyl acetate. 

Uses; Perfumery’; flavoring agent. 

lavender oil, terpeneless 

Concentration: About 1.75-2 times that of natural 
lavender oil. Sp. gr. 0.893-0.89S; optical rotation, 
about -5°. Solubility in alcohol: 15 parts perJOO 
parts of 60% alcohol; 55 parts per 100 parts of 70% 
alcohol. 

lavender-spike oil. Sec spike oil. 

“Lavenol.”'** Trademark for a scries of synthetic lav'- 
ender oil substitutes of various types. 

Lavoisier, Antoine Laurent (1743-1794). French chem- 
ist generally regarded .as the “father" of chemi.stry-. 
His “Traite Elementairc dc Chimic” (17.S9) listed 30 
elements, clarified the nomenclature of acids, b.ascs 
and salts, and described the composition of numer- 
ous organic substances. He erroneously believed that 
oxygen is the characteristic element of acids. Ho«- 
cser, his fundamental work on combustion, .as a re- 
sult of which he identified and named nitrogen 
(arotc), and on the separation of hydrogen from 
water by a unique reduction experiment carried out 
in a heated gun barrel, earned him a leading posi- 
tion among early chemists. (See also MendclceO. 

"Lnsol."''’ Trademark for a substitute for hnahl ace- 
tate. 

lassTcncium l.r synthetic radioactise clement with 
atomic number U)}. discosered in .Atomic 

sscight 2^1 Only one other isotope i". known (25W 
Hic 257 isotope has n half-life ol S second'.. It has 
been made by bombarding californium with boron 
ions It exhibits alpha radiation See actinide senes 

IT- (ictn.ii concentration. 50 ,') Diat quantity ol a 
substance administered by inhalation ll’.at o ncv^sv.iry 
to Id! 50 ', of test animats exposed to it within a 


specified time. This test applies not only to gases 
and vapors but to fume, dusts and other particulates 
suspended in air. 

LCL. Abbreviation for “less than carload lot"; used 
by shippers, traffic managers, railroads, etc. 

LD.so (lethal dose. 50%). Tliat quantity of a substance 
administered either orally or by skin contact neces- 
sary to kill 50% of exposed animals in laboratory 
tests within a specified time. 

leaching. Sec solvent extraction. 

lead Pb (from Latin plumbum). Metallic clement of 
atomic number 82, Group IV,A of the periodic table. 
Atomic weight 207.2; valences 2, 4; 4 stable isotopes. 
The isotopes are the end products of the three scries 
of natural radioactive elements uranium (206). tho- 
rium (208), and actinium (207). 

Properties: Heasy. ductile, soft gray solid. Sp. gr. 
11.35; m.p. 327.4°C; b.p. I755°C; soluble in dilute 
nitric acid; insoluble in water but dissolves slowly in 
water containing a weak acid; resists corrosion; rel- 
aticch' {mpcne{rsb}c io radiation. Poor electrical 
conductor; good sound and vibration absorber. .N'on- 
combustiblc. 

Occurrence; U.S.. Mexico. Canada. S. .America, 
Australia. Africa, Europe. 

Derivation; Roasting and reduction of galena (lead 
sufide). anglcsitc (lead sulfate), and ccrussitc (lead 
carbonate). Also from scrap. 

Purification method; Desilvering (Parkes process); 
electrolytic refining (Betts process); pvrometallurgi- 
cal refining (Harris process). Bismuth Is removed by 
Bctterlon-Kroll process. 

Grades: High purity (less than 10 ppm impurity); 
pure (99.9+); powdered (99C( pure); pig lead; p.aste. 
Forms available: Ingots, sheet, pipe, shot, buckles or 
straps, grids, rod, wire, etc.; paste; powder; single 
crystals. 

Hazard: Toxic by ingestion and inhalation of dust or 
fume. Tolerance (lead, fumes and dusts, and inor- 
ganic compounds) 0.15 mg per cubic meter of air. .A 
cumulative poison. FDA regulations require zero lead 
content in foods and 0.05% in house paints. 

Uses; Storage batteries; tetraethyllead (g.asoline addi- 
tive); radiation shielding; cable cohering; ammuni- 
tion; sheet and pipe; solder and fusible alloys; type 
metal; vibration damping in hcasy constniction; toil; 
numerous alloys. 

For further information refer to Lead Industries 
Association. 292 Madhon Axe., New York, 

Ic-id acetate (sugar of lead) Pb{C;HiO:).' ■ ,'H;0. 
Properties: While crystals or flakes (commercial 
grades arc frequently brown or gray lumps). .Sweet- 
ish i.iste. Absorbs carbon dioxide wlien exposed to 
air, becoming insoluble in w.itcr .Soluble in suiter; 
slightly soluble m alcohol; freely soluble in piyccrol, 
Sp. cr. 250; m.p loses H-O at 75- C; at 2f^) C de- 
composes; b.p (anhydrous) 2S'0" C Combustible 
Dens.ation- By the action of acetic acid on htharee 
or thin lead plates 

Grades. Psnulcrcd. granular; cryst.iK; tl.ikcs: C P 
Containers Multiwal! paper sacks; drimi', carlo.ids 
L'ses Medicine; lead salts; dyeing ot textiles, w.iter- 
prcsofing; xarnisfies; lead sfners; chtorr.r pigrr.rr.ts. 
gold cyanid.atwn priKCss; insectiei.lc. antilo'.il-.nr 
paints; .analytica! rc.'igen! 

Hazard. Hiphls toxic hx ir.re'tion. in'i.d.ition. si.m 


absiirption AbsorK-d by ‘tin C'c n .a'. Se tc-tt 
Shipping treulations (,Air) Poison kihel 

Siipfn„r niimbfrx refer to Manufacitirerx of Trade Mark Prodiirts. For page number see Contents. 
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lead alkyl, mixed. A mixture containing various 
methyl and ethyl derivatives of tetraethyl lead and 
tetramethyl lead. Thus methyl triethyl lead, di- 
methyl diethyl lead and ethyl trimethyl lead may all 
be present with or without tetraethyl and tetramethyl 
lead. 

Hazard: Toxic by ingestion and skin absorption. 

Uses; Antiknock agents in aviation gasoline. 

lead antimonate (Naples yellow; antimony yellow) 
Pb3(Sb04)j. 

Properties: Orange-yellow powder. Insoluble in water. 
Sp. gr. 6.58 (20°C). Noncombustible. 

Derivation: Interaction of solutions of lead nitrate 
and potassium antimonate, concentratoin and crys- 
tallization. 

Hazard; Toxic by inhalation. Tolerance, 0.15 mg per 
cubic meter of air. 

Uses: Staining glass, crockery and porcelain. 


lead arsenate (lead orthoarsenaie) Pbj(As 04 ) 2 . 

Properties; White crystals. Soluble in nitric acid; in- 
soluble in water; sp. gr. 7.80; m.p. 1042°C (decom- 
poses). 

Derivation; By the action of a soluble lead salt on a 
solution of sodium arsenate, concentration and crys- 
tallization. 

Uses: Insecticide; herbicide. 

Hazard: Highly toxic. Tolerance, 0.15 mg per cubic 
meter of air. 

Shipping regulations: (Rail, Air) Poison label. 


lead arsenite Pb(As 02 ) 2 . 

Properties: White powder; soluble in nitric acid; in- 
soluble in water. Sp. gr. 5.85. 

Hazard; Highly toxic. 

Use; Insecticide. 

Shipping regulations; (Rail, Air) Poison label. 


lead azide Pb(N 3 ) 2 . 

Properties; Colorless needles; an initiating explosive. 
Should always be handled submerged in water. 
Derivation; Reaction of sodium azide with a lead salt. 

Severe explosion risk; detonates at 350°C 
(660 F) Highly toxic. Tolerance, 0.15 mg per cubic 
meter of air. 

Use; Primary detonating compouind for high explo- 


Shipping regulations; (Air) Not accepted. (Rail) Con- 
sult regulations. Not accepted by express. 

Note: Explosions have occurred in cases where azide 
compounds have reacted with the lead in plumbing 
alter being washed down sinks 


lead-base Babbitt. See Babbitt metal. 

lead biorthophosphate. See lead phosphate, dibasic. 

lead, blue. A term applied to galena to distinguish it 
rom white lead ore. It is also applied to blue basic 
lead sulfate. 


lead borate Pb(B 02)2 • H 2 O. 

Properties: White powder. Soluble in dilute nitrii 
acid; insoluble in water. Sp. gr. 5.598; m.p. IbO^t 
(loses water). Noncombustible. 

Derivation: Interaction of solutions of lead hydroxidi 
and boric acid, with subsequent crystallization. 

Hazard; Highly toxic by inhalation. Tolerance, 0. 1 5 mi 
per cubic meter of air. 

Uses. Varnish and paint drier; waterproofing paints 
lead glass; galvanoplastic products. 


lead borosilicate. A constituent of optical glass 
posed of a mixture of the borate and silicate of 


com- 

lead. 


lead bromate Pb(Br 03)2 • H 2 O. 

Properties: Colorless crystals. Soluble in hot water; 
sp. gr. 5.53; decomposes at about 180°C. 

lead bromide PbBri. 

Properties; White powder. Slightly soluble in hot 
water; insoluble in alcohol. Sp. gr. 6.66; b.p. 916°C; 
m.p. 373°C. 

Hazard; Highly toxic by inhalation. Tolerance, 0.15 
mg per cubic meter of air. 

lead carbolate. See lead phenate. 

lead carbonate PbCOj. See lead carbonate, basic. 
Properties: White, powdery crystals. Soluble in acids; 
insoluble in water and alcohol. Sp. gr. 6.6; decom- 
posed by heat 315°C. Noncombustible. 

Derivaton; By adding a solution of sodium bicarbon- 
ate to a solution of lead nitrate. Occurs in nature as 
cerussite. 

Hazard; Toxic by inhalation. Tolerance, 0.15 mg per 
cubic meter of air. 

Impurities: Basic lead carbonate. 

Use: Industrial paint pigment. 

lead carbonate, basic (lead subcarbonate; white lead; 
BCWL; lead flake) 2 PbC 03 • Pb(OH) 2 . 

Properties: White, amorphous powder. Soluble in 
acids; insoluble in water; decomposes at 400°C; sp. 
gr. 6.86. Noncombustible. 

Derivation; (a) Dutch process. By the corrosion of 
lead buckles in pots by acetic acid and carbon diox- 
ide generated by the fermentation of waste tan- 
bark. (b) Carter process. By treating very finely di- 
vided lead in revolving wooden cylinders with dilute 
acetic acid and carbon dioxide. 

Hazard; Toxic by inhalation. Tolerance, 0.15 mg per 
cubic meter of air. 

Uses: Industrial paint pigment; putty; ceramic glazes, 
lead chloride PbCL. 

Properties; White crystals. Slightly soluble in hot 
water; insoluble in alcohol and cold water. Sp. gr. 
5.88; m.p. 498°C; b.p. 950°C. Noncombustible. 
Derivation; By the addition of hydrochloric acid or 
sodium chloride to a solution of a lead salt, with 
subsequent crystallization. 

Hazard: Toxic by inhalation. Tolerance, 0.15 mg per 
cubic meter of air. 

Uses: Preparation of lead salts; lead chromate pig- 
ments; analytical reagent. 

lead chlorosilicate complex. See “Lectro” 60. 

lead chromate. PbCr 04 . 

Properties; Yellow crystals. Soluble in strong acids and 
alkalies; insoluble in water. Sp. gr. 6.123; m.p. 844°C. 
Derivation: Reaction of sodium chromate and lead 
nitrate in solution. 

Hazard: Toxic by ingestion and inhalation. May be a 
carcinogen. Tolerance, 0.1 mg per cubic meter of air. 
Uses: Pigment in industrial paints, rubber, plastics, 
ceramic coatings. 

See also chrome pigment. 

lead coating. Coatings of lead or lead-rich alloys are 
(1) deposited by dipping into the molten metal, after 
applying a layer of tin to secure good adhesion of 
the lead coating; (2) by electroplating from a fluosili- 
cate or fluoborate bath, or (3) by spraying. 

lead cyanide Pb(CN) 2 . 

Properties; White to yellowish powder. Slightly solu- 
ble in water; decomposes in acid. 

Derivation: Interaction of solutions of potassium 
cyanide and lead acetate. 
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Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance (as CN), 5 mg per cubic 
meter of air. 

Use: Metallurgy. 

Shipping regulations: (Rail, Air) Poison label. 

lead dimethyldithiocarbamafe Pb[SCSN(CHj)>]:. 
Properties: White powder; sp. g. 2.43 ± .03; melting 
range 310°C; insoluble in all common organic sol- 
vents; slightly soluble in cyclohexanone. 

Use: Vulcanization accelerator with litharge. 

lead dioxide (lead oxide, brown; plumbic acid, anhy- 
drous; lead peroxide; lead superoxide) PbO’. 
Properties: Brown, hexagonal crystals. Soluble in gla- 
cial acetic acid; insoluble in water and alcohol; sp. 
gr. 9.375; m.p. 290°C (dec). An oxidizing agent. 
Derivation: By adding bleaching powder to an alka- 
line solution of lead hydroxide. 

Hazard: Toxic. Dangerous fire risk in contact with 
organic materials. Tolerance, 0.15 mg per cubic 
meter of air. 

Uses; Oxidizing agent; electrodes; lead-acid storage 
batteries; curing agent for polysulfide elastoiners; 
textiles (mordant, discharge in dyeing with indigo); 
matches; explosives; analytical reagent. 

Shipping regulations; (Rail) Oxidizing material, n.o.s.. 
Yellow label. (Air) Oxidizer label. 

lead dross (lead scrap). Consists of the scrap, dross, 
or waste from sulfuric acid tanks; a mixture of me- 
tallic lead, lead sulfate, and free sulfuric acid. 

lead, electrolytic. Pure lead obtained by electrolytic 
deposition. See Betts process. 

"Lcad/Epox.”'*’^ Trademark for a two-component 
shielding material designed to be formed after mi.x- 
ing. It is then a putty-like high-density material 
which can be used as a mortar. No. 250 consists of 
94.5 wt.9o lead, 5.5 ul.?c epoxy resin, for protection 
against gamma rays. No. 251 consists of 93.8 wt.ej- 
lead, 5.7 wt.^Jc epoxy resin and 0.5 wt.fc boron. 

lead ethylhexoate. Sec “L-26.” 
lead flake. Sec lead carbonate, basic, 
lead fluoride PbF;. 

Properties: Crystalline solid; density 8.2 g/cc; m.p. 
(approx) 824°C; very slightly soluble in water. Non- 
combustible. 

Grade; Crystal. OO.OSCi'. 

Hazard: Highly toxic; strong irritant. Tolerance, 0.15 
mg per cubic meter of air. 

Uses: Electronic and optica! applications; starting 
materials for growing single crystal solid-st.ate la- 
sers; high temperature dry film lubricants in the 
form of ccramic-bondcd coatings. 

lead fluosilic.atc (lead silicofluoridc) PbSiF^ ■ 2H;0. 
Properties; Colorless crystals; soluble in water, de- 
composes when heated.’ 

Hazard: Highly toxic; strong irritant. Tolerance. 0.15 
mg per cubic meter of air. 

Use: Solution for clecirorcfining lead. 

lead forniatc Pb(CHO.-);. 

Properties: Brownish-white, lustrous, very finely di- 
sided. crystalline substance; sp. gr J 6.T soluble to 
ssater Decomposes at PJO'C. .N'oncomlnistiblc 
Hazard Highly toxic. 

Use Kr,u;eni in .analttis'al detcrnimaiion' 

lead fumaratr. tctrabasi’c. See "lectro" '8 


lead glass. See glass. 

lead hydroxide (lead hvdrate; hvdratcd lead oxide) 
Pb(OH); or Pb:0(OH):. 

Properties; WTiite, bulky powder. Soluble in alkalies; 
slightly soluble in water; soluble in nitric and acetic 
acid; sp. gr. 7.592; m.p., decomposes at 145° C; ab- 
sorbs carbon dioxide from air. Noncombustible. 

Derivation; By the addition of sodium or ammonium 
hydroxide to a solution of a lead salt with subse- 
quent filtration and drying. 

Hazard: Toxic. Tolerance, 0.15 mg per cubic meter 
of air. 

Use; Lead salts; lead dioxide. 

lead hyposulfitc. Sec lead thiosulfate. 

lead iodide PbT. 

Properties; Golden-yellow cmlals or powder; odor- 
less. Soluble in potassium fodide and concentrated 
sodium acetate solutions; insoluble in water and al- 
cohol; sp. gr. 6.16; m.p. 402°C; b.p. 954°C. Non- 
combustible. 

Derivation; Interaction of lead acetate and potassium 
iodide. 

Haz.ard; Tolerance, 0. 15 mg per cubic meter of air. 

Uses: Bronzing; mosaic gold; printing: photography; 
cloud seeding. 

lead linolcate (lead plaster) PbfCisHuO:).'- 

Properties; Yellowish-white paste. Soluble in oils: in- 
soluble in water. Combustible. 

Derivation: By heating a solution of lead nitrate with 
sodium linolcate. 

Grades: Technical; fused (contains 26.5fr Pb). 

Hazard; Toxic; absorbed by skin. 

U.ses: Medicine; drier in pa'ints and varnishes. 

lead malcatc, tribasic. 

Properties: Soft, yellowish white crystalline powder: 
sp. gr. 6.3; refraciive index 2.08. 

Haznrd: Toxic; absorbed by skin. 

Uses: Vulcanizing agent for chlorosulfonatcd polycth- 
vlcnc. Highly basic stabilizer with high heat stability 
In vinyls. 

lead mefavnnadate. Sec lead vanadate. 

lead molybdate PbMoOj. 

Properties: Yellow powder. Soluble in acids; insoluble 
in water and alcohol. Absolute density 5.9 g/cc; m.p. 
1060-1070°C. Noncombustiblc. 

Derivation: By adding a solution of lead nitrate to a 
solution of ammonium molybdate, concentration and 
crystallization. 

Hazard: Toxic, Tolerance, 0.15 mg per cubic meter 
of air. 

Uses; .Analytical chemistry; pignicms (sec molvbdalc 
oranges). Single ciystals available for elcci.Mnic .and 
optica! uses, 

lead monohxdrogen phosphate. Sec Ic.ad pho'.phatc, di- 
basic. 

lead mononitrorcsorcinate PbOjC. H.NO; 

Hazard; .An initiating cxplosoe; dangerous 

Shipping rcgtil.iiions (Rail. .Air) .Nor acccpleJ 

lead monoxide. See litharge; massicot. 

lead I'cta-naphthalrnesulfonatr Pb(C- • H -SO.). 

Properties. While crs'lalhnr powder. Soluble in a!,*o. 
hoi; insoUib'.c m w.rter. Co-nbus'.ib’.e, 

[>err\ation. B> the action of Ic.id c;cc;.i:c on bcr.-;- 
n a p h t b. . 1 1 c r. e s u 1 r o n I c .a c I d 


Superior numbers refer to .Xlnntifacturers of Trade .Mark Products. For page number see Gontenis. 
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Hazard: Toxic, Absorbed by skin. 

Use: Organic preparations. 

lead naphlhenafe. 

Properties: Soft, yellow, resinous semi-transparent. 
Gives deposits in highly acid oils, but not when 
mixed with suitable quantities of cobalt or manga- 
nese. Soluble in alcohol; m.p. approx. 100° C. Com- 
bustible. 

Derivation: Addition of lead salt to aqueous sodium 
naphthenate solution. 

Grades: Liquid; 16%, 24% Pb; solid: 37% Pb. 
Containers: Steel drums; fiber drums. 

Hazard: Toxic. Absorbed by skin. 

Uses: Paint and varnish drier; wood preservative; in- 
secticide; catalyst for reaction between unsaturated 
fatty acids and sulfates in the presence of air; lube 
oil additive. 

See also soap (2). 

lead nitrate Pb(N03)2. 

Properties: White crystals. Soluble in water and alco- 
hol; sp. gr. 4.53; decomposes at 470° C. 

Derivation: By the action of nitric acid on lead. 
Hazard;. Toxic. Strong oxidizing material. Dangerous 
fire risk in contact with organic materials. Tol- 
erance, 0.15 mg per cubic meter of air. 

Uses: Lead salts; mordant in dyeing and printing cal- 
ico; matches; paint pigment; mordant for staining 
mother-of-pearl; oxidizer in the dye industry; sensi- 
tizer in photography; explosives; tanning; process 
engraving and lithography. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. 

lead nitrite (basic lead nitrite; lead subnitrite). 

Properties; Light-yellow powder; variable composi- 
tion, essentially 3PbO ■ NjOj • H2O. Soluble in dilute 
nitric acid. Easily decomposed. 

Hazard: Toxic. Tolerance, 0.15 mg per cubic meter 
of air. 

lead ocher. See massicot (1), 
lead octoate. See soap (2). 

lead oleate [CH,(CH2)7CH;CH(CH2)7COO]2Pb. 
Properties: White powder or ointment-like granules 
or mass. Soluble in alcohol, ether, turpentine, and 
benzene; insoluble in water. Combustible. 

Derivation: Reaction of oleic acid with lead hydrate 
or carbonate, or of lead acetate and sodium oleate. 
Hazard: Toxic; absorbed by skin. 

Uses; Varnishes; lacquers; paint drier; high-pressure 
lubricants. 

See also soap (2). 

lead orthoarsenate. See lead arsenate. 

lead orthophosphate, normal. See lead phosphate. 

lead oTthosilicate. See lead silicate. 

lead oxide, black. See lead suboxide. 

lead oxide, brotvn. See lead dioxide. 

lead oxide, hydrated. See lead hydroxide. 

lead oxide, red (red lead; minium; plumboplumbic 
oxide) Pb304. 

Properties: Bright red powder; partly soluble in acids; 
insoluble in water. Sp. gr. reported variously 8.32- 
9.16; decomposes between 500 and 530° C. An oxidiz- 
ing agent; may react with reducing agents. 

Derivation: By carefully heating litharge in a furnace 
in a current of air. 


Grades: Technical; 95%, 97%, 98%. 

Hazard: Toxic as dust. Tolerance, 0.15 mg per cubic 
meter of air. Safety data sheet available from Manu- 
facturing Chemists Assn,, Washington, D.C. 

Uses: Storage batteries; glass; metal-protective paints; 
pottery and enameling; varnish; purification of alco- 
hol; packing pipe joints. 

lead oxide, yellow. See litharge. 

lead perchlorate Pb(C104)2 • 3H2O. White crystals; sp. 
gr. 2.6; m.p. 100° C (dec). Very soluble in cold water; 
soluble in alcohol. 

Hazard: Toxic; dangerous in contact with organic 
materials. Strong oxidizing agent. 

Shipping regulations: (Rail) Perchlorates n.o.s., Yel- 
low label. (Air) Oxidizer label. 

lead peroxide. See lead dioxide. 

lead phenate (lead phenolate; lead carbolate) 
Pb(OH)OC6Hs. 

Properties; Yellowish to grayish-white powder. Solu- 
ble in nitric acid; insoluble in water and alcohol. 
Derivation; By boiling phenol with litharge. 

Hazard: Toxic; absorbed by skin. 

lead phenolsulfonate (lead sulfocarbolate) 
Pb(C6H40HS03)2 • 5 H 2 O. 

Properties: White crystals or powder. Soluble in water 
and alcohol. 

Hazard; Toxic; absorbed by skin. 

lead phosphate (normal lead orthophosphate) 
Pb3(P04)2. 

Properties: White powder; sp. gr. 6.9-7.3; m.p. 1014°C. 
Insoluble in water; soluble in acids and alkalies. 
Hazard: Toxic. Tolerance, 0.15 mg per cubic meter 
of air. 

lead phosphate, dibasic (lead monohydrogen phosphate; 
lead biorthophosphate) PbHP04. 

Properties: Soft white powder of fine plate-like crys- 
tals; sp. gr. 5.66 (15°C); m.p., decomposes. 

Hazard: Toxic. Tolerance, 0.15 mg per cubic meter 
of air. 

Uses; Imparting heat resistance and pearlescence to 
polystyrene and casein plastics. 

lead phosphite, dibasic 2PbO- PbHP03 • ‘AH 2 O. 
Properties; Fine white acicular crystals; sp. gr. 6,94; 
refractive index 2.25. Insoluble in water. 

Containers: 40-, 350-lb fiber drums. 

Uses; Heat and light stabilizer for vinyl plastics and 
chlorinated paraffins. As an ultraviolet screening 
and antioxidizing stabilizer for vinyl and other chlo- 
rinated resins in paints and plastics. 

Hazard: Toxic. Tolerance, 0.15 mg per cubic meter 
of air. Store in closed containers, away from open 
flame or sparks and at temperatures not to exceed 
400° F. 

Shipping regulations: (Rail, Air) Not listed. Consult 
authorities. 

lead phthalate, dibasic C6H4(COO)2Pb ■ PbO. 
Properties; Fluffy, white crystalline powder; insoluble 
in water; sp. gr. 4.5; refractive index 1.99 (av.). 
Derivation: By boiling litharge with phthalic acid. 
Hazard; Toxic. Absorbed by skin. 

Use; Heat and light stabilizer for general vinyl use. 

lead plaster. See lead linoleate. 
lead protoxide. See litharge, 
lead, red. See lead oxide, red. 
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lead rcsinate Pb(C 2 oH 2902 )j. 

Properties: Brown lustrous translucent lumps or yel- 
low-white powder, or yellowish-white paste. Insolu- 
ble in most solvents. Combustible. 

Derivation: By heating a solution of lead acetate and 
rosin oil. 

Grades: Precipitated, 23% Pb. 

Hazartd: Toxic; absorbed by skin. 

Uses: Paint and varnish drier; textile water-proofing 
agent. 

lead salicylate PbCOOCCsH^OH): • HjO. 

Properties: Soft, creamy white crystalline powder; sp. 
gr. 2.3; refractive index 1.78; soluble in hot water 
and alcohol. Combustible. 

Harard: Probably toxic. 

Uses; Stabilizer or costabilizer for flooring and other 
vinyl compounds requiring good light stability. 

lead sclenidc PbSe. Gray c^stals; sp. gr. 8.10 (I5°C); 
m.p. I065°C. Insoluble in water; soluble in nitric 
acid. A semiconductor used in infrared detectors and 
thermoelectric devices. 

Hazjird: Toxic. Moderate fire hazard as dust or in 
presence of moisture. Tolerance, 0.15 mg per cubic 
meter of air. 

lead sesquoixide Pbj 03 . 

Properties; Reddish-yellow powder. Soluble in alka- 
lies and acids; insoluble in water. Decomposes at 
370° C. 

Derivation: By gently heating metallic lead. 

Hazard: Toxic. Tolerance, 0.15 mg per cubic meter of 
air. 

Uses: Medicine; ceramics; ceramic cements; metal- 
lurgy; varnishes. 

lead silicate (lead mctasilicatc) PbSiOi. (?) 

Properties: White, crystalline powder; insoluble in 
most solvents. Noncombustiblc. 

Derivations; Interaction of lead acetate and sodium 
silicate. 

Hazard; Toxic. Tolerance, 0.15 mg per cubic meter 
of air. 

Uses; Ceramics; fireproofing fabrics. 

lead silicate, basic (white lead silicate; lead silicate sul- 
fate). A pigment made up of an adherent surface 
layer of basic lead silicate and basic lead sulfate ce- 
mented to silica. 

Propcnics: Excellent film-forming properties with dry- 
ing oils combined with low specific gravity. 

Dcriyation; Fine silica is mixed with litharge and sul- 
furic acid. The mixture is then furnaced in a rotary 
kiln and ground to break up agglomerates. 

Hazard: Io.mc. Tolerance. 0.15 mg per cubic meter 
of air. 

Use: Pigment in industrial paints 

lead silicochromatc. Any of a group of yellow pig- 
ments. Normal lead silicon chromate is iisa! as a yel- 
low prime pigment for traffic marking paints Basic 
lead silicon chromate is used as a corrosion inhihiiisc 
pigment for metal proieeti\c coatings, primers and 
linishcs Also for industrial enamels rci|uiring a high 
gloss, 

llazaid Toxic Tolerance. 0.15 mg per cubic meter 
of ait 

lead 'iliconiioridc. Sec lead fluosilicatc 

lrad-si!>rr {labbin. .See B.ibbill metal 


lead-soap lubricants. Lead salts saponified with fats; 
hard at low temperatures, viscous at medium tem- 
peratures, but become somewhat fluid on heating by 
friction. Used as “extreme-pressure lubricants." but 
are not suited for high-speeds. 

See lead naphthenatc; lead oleale; lead stearate; also 
soap (2). 

lead sodium hyposulfilc. See lead sodium thiosulfate. 

lead sodium thiosulfate (lead sodium hyposulfitc; so- 
dium lead hvposulfite; sodium lead thiosulfate) 
PbS:0! ■ 2Na:1^0.. 

Properties: Heavy, small, white crystals. Soluble in 
solutions of thiosulfates. 

Hazard; Toxic. Tolerance. 0.15 mg per cubic meter 
of air. 

Use; Matches. 

lead stannate PbSnOi • 2H;0. 

Properties; Light-colored powder. Insoluble in water. 
Approximate temperature of dehydration ITO^C. 

Hazard; Toxic. Tolerance. 0.15 mg per cubic meter 
of air. 

Uses; Additive in ceramic capacitors; pyrotechnics. 

“Lcadstar." Trademark for normal lead stearate. 

lead stearate PbfCnHuO:);. 

Properties; White powder; m.p. I00-II5°C; sp. gr. 

l. 4; soluble in ether; insoluble in alcohol; slightly 
soluble in water. Combustible. 

Derivation: By heating a solution of lead acetate with 
sodium stearate. 

Hazard: Toxic: absorbed by skin. 

Uses: Varnish and lacquer drier; high-pressure lubri- 
cants; lubricant in extrusion processes; stabilizer for 
vinyl polymers; corrosion inhibitor for petroleum; 
component of greases, waxes and paints. 

lead styphnatc. Legal label name for lead trinitrorc- 
sorcinate (q.v.). 

lead subcarbonatc. Sec lead carbonate, basic. 

lead subnitrilc. See lead nitrile. 

lead suboxidc (lead oxide, black; litharce, leaded) 
Pb.O. 

Properties; Black, amorphous material; sp. gr. 8..T42; 
decomposes on heating. Insoluble in water; soluble 
in acids and bases. 

Hazard: Toxic. Tolerance. 0.15 mg per cubic meter 
of air. 

Use: In .storage batteries. 

lead, sugar of. Sec lead acetate, 

lead sulfate PbSOi. 

Properties; White, rhombic crystals Slightly soluble 
in hot water, insoluble in alcohol Sp gr, b 12-(> ,'9; 

m. p. Il/O'C. Noncombustiblc, 

Derivation: Interaction of solutions of Ic.id nitrate 
and sodium sulfate 

Hazard Toxic Strong irritant to tissue lolei.ituc. 
0 15 mg per cubic meter of ;\ir 

Uses Storage b.ittcncs. p.nni pigments 

Shipping rcgul.itions i.Nir) C'ontainine nioic than 
free acid Uorrosoc l.ihel 

lead sulfalc. basic (wlnle lead, sublimed, white Ir-ul 
sulfate) .Approximate formul.i I’bSO, ■ I’hO 

Properties White monochnic crystah; sp g: f- ‘C. 
rn p 't-' U. on!) sliglulv soluble in h u water or 
acids N'oncombtistible 


Suprriut numtvrrx refer to Mantifacliirrr-s of Trade NtarJ. Products. I or page mimlicr see fonlcnts. 
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Grades: Vary fom 72 to 85% lead sulfate and re- 
mainder lead oxide. Sold dry or ground in oil. 
Derivation: Three methods are used: (a) Lead sulfide 
ore (galena) is subjected to high temperatures in an 
oxidizing atmosphere, (b) Molten lead is sprayed 
into a Jet of ignited fuel gas and air in the presence 
of sulfur dioxide gas. (c) Atomized metallic lead is 
mixed with water and sulfuric acid is added under 
controlled conditions. 

Containers: Barrels; multiwall paper sacks. 

Hazard: Toxic. Tolerance, 0.15 mg per cubic meter 
of air. 

Uses: Paints; ceramics; pigments, 
lead sulfate, blue basic (sublimed blue lead; blue lead) 

30%, lead sulfide (max) 12%, lead sulfite (max) 5% 
(mL)°5%^ undetermined matted 

Blue-gray corrosion-inhibiting pigment- in- 
soluble in water or alcohol. Sp. gr. 6.2.XioK- 

HS-°Tovi^r ‘’t ‘ i"® furnaces, 

of S' ^ Tolerance, 0.15 mg per cubic meter 

Uses: Component of structural-metal priming coat 

i"*- 

lead sulfate, tribasic 3PbO • PbSOd • H,0 

^XxT/ uL"d'fSel'’°S®[’ 'P; refractive 

nl,.na electrical and other vinvl com- 

pounds requiring high heat stability. ^ 

ofX' 0.15 mg per cubic meter 

lead sulfide (plumbous sulfide) PbS 

acid solution^oHeld nitratX" 

el^cironic. 

Usef Ce’f'^® cubic meterSair'’"‘"‘‘°"- 

teaor?SdS*" de- 

lead sulfite PbSOj 

o. 

ance, 0.15 mg%er%Xc meXof air 
lead sulfocarbolate. See lead phenolsulfonate 
lead sulfocyanide. See lead thiocyanate, 
lead superoxide. See lead dioxide. 

Grades?* Liquidri6% Pb^ 24Spb^" ‘i vi ^""’’’ustible. 

DerivationrBy the fusion nro ^0% Pb. 

lead telluride PbTe. 

UX’ ini"® P" cEe?erSai?'“'“‘‘°"- 
semiconductor'm thei^ocoupIes^^°‘°‘^°"''“‘^‘°'' 

lead tetraacetate Pb(CH 3 COO )4 


sp. gr. 2.228 (17°C); soluble in benzene, chloro- 
lorm, nitrobenzene, hot glacial acetic acid. Combus- 
tible. 

Derivation: From red lead (PbjOd) and glacial acetic 
acid m the presence of acetic anhydride. 

Containers: Glass bottles; fiber drums. 

Hazard; Toxic. Absorbed by skin. 

Uses: Selective oxidizing agent in organic synthesis- 
laboratory reagent. 

lead tetraethyl. See tetraethyl lead. 

lead thiocyanate (lead sulfocyanate) Pb(SCN) 2 . 
Properties; White or light-yellow, crystalline powder; 
soluble in potassium thiocyanate, nitric acid and 
slightly soluble in cold water; decomposes in hot 
water. Sp. gr. about 3.8. 

Containers; Elrums (100 lbs net). 

Hazard: Toxic by ingestion and inhalation. Toler- 
ance, 0.15 nag per cubic meter of air. 

Uses; Ingredient of priming mixture for small-arms 
cartridges; safety matches; dyeing. 

lead thiosulfate (lead hyposulfite) PbS 203 . 

Properties: White crystals. Sp. gr. 5.18. Soluble in 
cids and sodium thiosulfate solution; insoluble in 
water. M.p., decomposes. 

Derivation: By the interaction of solutions of lead 
nitrate and sodium thiosulfate, concentration and 
crystallization. 

By ingestion and inhalation. Toler- 
ance, U.I5 mg per cubic meter of air. 

lead titariate PbTiOj. 

Properties: Pale-yellow solid; insoluble in water. Sp. 
gr. 7.52. 

Derivation: Interaction of oxides of lead and titanium 
at a high temperature. Contains lead sulfate and 
lead oxide as impurities. 

By ingestion and inhalation. Toler- 
ance, u. )5 mg per cubic meter of air. 

Use; Industrial paint pigment. 

(lead styphnate) 
QH(N02)3(02Pb). ^ ’ 

Sp. gr. 3.1 for monohydrate and 2.9 for 
anhydrous. Monohydrate is monoclinic orange- 
yellow crystals; practically insoluble in water. 
Uerivation: Prepared by adding a solution of magne- 
sium styphnate (from magnesium oxide and styphnic 
acid) to a lead salt solution. 

Hazard: Detonates at 500° F; dangerous explosion 
risk. An initiating explosive. 

Shipping regulations: (Air) Not accepted. (Rail) Con- 
sult regulations. Not accepted by express. 

lead tungstate (lead wolframate) PbW 04 . 

Properties: Yellowish powder. Soluble in acid; insolu- 
ble in water. Sp. gr. 8.235; m.p. 1 130°C. 

Uenyation: By mixing solutions of lead nitrate and 
sodium tungstate, concentrating and crystallizing. 
Hazard: Toxic. Tolerance, 0.15 mg per cubic meter 
of air. * 

Use: Pigment. 


lead vanadate (lead metavanadate) Pb(VOj) 2 . 
Properties: Yellow powder; insoluble in water; de- 
composes in nitric acid. 

Hazard: Toxic. Tolerance, 0.15 mg per cubic meter 
of air. ^ ^ 

Uses: Preparation of other vanadium compounds; 
pigment. 

V-1 (Dibasic).”” Precipitated dibasic lead stea- 
J?*®- .Uniform white powder, 50% lead content. 
Used in plastics. 
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lead water. A 1 % solution of basic lead acetate. 
Toxic. See lead acetate. 

lead, white. See lead carbonate, basic; also lead sili- 
cate, basic; and lead sulfate, basic. 

lead wolframate. See lead tungstate. 

lead wool. Fine filaments or threads of metallic lead, 
prepared and used for packing pipe joints. 

lead zirconate titanate (LZT) PbTiZrOj. Forms pie- 
zoelectric crj’stals. Used as an element in hi-fi sets 
and ^ a transducer for ultrasonic cleaners; ferro- 
electric material in computer memor>’ units. 

“Lcafseal.”'*^ Trademark for a formulation of de- 
cenylsuccinic acid and its esters. Used for direct ap- 
plication to plants to enable them to resist frost and 
drought. 

leather. An animal skin or hide that has been perma- 
nently combined with a tanning agent, which causes 
a physicochemical change in the protein components 
of the skin. Tins change renders it resistant to pu- 
trefactive bacteria, enzymes, and hot water, increases 
its strength and abrasion resistance, and makes it 
scrs’iceable for long periods of time. Tanning agents 
arc either vegetable, mineral, or symthctic. (See 
tanning). Hides from cows or steers are chiefly used 
for men’s shoes, transmission belting, and other 
heavy-duty service. These are usually vegetable- 
tanned. Lighter grades made from the skins of 
sheep, calves, or reptiles are used for shoe uppers, 
luggage, gloves, and similar end products (chrome- 
tanned). 

Leather is a naturally poromeric material which 
retains the microporosity of the original skin; this 
property makes it uniquely applicable to footwear; to 
a limited extent it is able to conform to the con- 
tour of the individual foot. Leather is made in many 
colors, weights and finishes. However, it is being 
replaced to an increasing extent by plastics for many 
minor uses and by synthetics for shoe uppers and 
soling. For further information refer to American 
Leather Chemists' Assn., University of Cincinnati, 
Cincinnati. Ohio. See also poromeric. 

leavening agent. Sec yeast: baking powder. 

I.C Blanc (1742-1806). French inventor of the first 
successful process for making soda ash. His patent 
was confiscated by the Revolutionist government 
and the process was used widely for years without 
cither acknowledgment or remuneratoin. His origi- 
nal formula was 100 parts salt cake. 100 parts lime- 
stone and 50 parts coal. 

I.C Chatclier (1850-1936). French physical chemist, 
famous chiefly for his statement of the equilibrium 
principle (often known as Lc Cliatclicr’s l..aw) His 
Work included investigations of cements, allovs, and 
g.iseoiis combustion, llic principle mas be 'taietl 
escry ssvtcm in equilibrium is conservative, and 
tends to resist the changes upon it bv reacting in 
such a vv.ay as to help nullify the imposed change 

Lfchanchr cell. .Sec drv cell. 

lecithin. Pure lecithin is a phosphatidvl choline 

ni.(lUCH(R-)CH;0r0;0n)0(CH;);N|0in(CH.).. 
K and If K-inc lattv acid groups. Une lecithins are 
viiglvceridcs of t.iitv acids linked to the 
c.UMne cs’er ol phosphoric acid Ihc lecithins arc 
s ,'.ssed .ss ph.o\phog'.v{xrides or pho'phalivles (ph.c"- 


pholipids). Commercial lecithin is a mixture of ace- 
tone-insoluble phosphatides. F.C.C. specifics not less 
than 50fc acetone-insoluble matter (phosphatides). 
Properties: Light brown to brown, viscous semiliquid 
with a characteristic odor; partly soluble in water 
and acetone; soluble in chloroform and benzene. 
Nontoxic. 

Derivation: Usually from soybean oil: also from com, 
other vegetable seeds, egg yolk and other animal 
sources. 

Grades: Technical, unbleached, bleached; fluid: plas- 
tic; edible; F.C.C.; 96-f-fr (for biochemical or chro- 
matographic standards). 

Uses: Emulsifying, dispersing, wetting, pcnciraling 
agent and antioxidant; in margarine, mayonnaise, 
chocolate and candies, baked goods, animal feeds: 
paints; petroleum industry (drilling, leaded gasoline); 
printing inks; soaps and cosmetics: mold release for 
plastics; blending agent in oils and resins; rubber 
processing; lubricant for textile fibers. 

“Leclon.”'^ Trademark for acrviic resin-coated glass 
fabrics and laminates used as electric insulating ma- 
terial because of thermal stability up to 130'C. Re- 
sistant to fiuorinated hydrocarbons. 

“Lcctro.”'^ Trademark for a .scries of lead vinyl 
stabilizers. 

60. A lead chiorosilicatc complex. A fine white pow- 
der; sp. gr. 3.9; refractive index, 2.1. Used for vinyl 
electrical insulation and tapes. 

78. Tetrabasic lead fumaratc. Creamy white powder; 
sp. gr. 6.5; refractive index. 2.1. Used for heat sta- 
bilizer for electrical grade plastisols. phonograph 
records and electrical insulation. 

Containers; Up to 325-Ib fiberboard drums. 

“Lcdate.”'’ Trademark for lead dimelhyldiihioearba- 
matc (q.v.). 

Leeuwenhoek. A. van (1632-1723). A .self-educated 
hobbyist and experimenter of Delft. Holland. He was 
a member of several scientific societies. His cltirf 
contribution was invention of the simple micro- 
scope about 1700. 

legal chemistry (forensic chemistry). Tlic .application of 
chemical knowledge and procedures to matters involv- 
ing civil or criminal law. and to all questions where 
control of chemical compounds, products, or pro- 
cesses is vested in agencies of F'edcra! or state 
governments. Lea! chemistry applies to the following 
arc.as; 

(I) Crime detection: primarily ulentification of poi- 
sons (see toxicology), of bloodstains, writing and 
typewriter inks, and a host of rnisccllanasus materi- 
als such as textile fibers from clothing, h.air, skin, 
etc .A variety of anaivtica! methods are used in po- 
lice laboratories, including microscope', spot tests, 
color reactions, and spectrophotometry. 

(2! Food, drugs, and cosmetics .areundrrtheai.n’.ro! 
of the l‘,S Fofvd and Drug .Administration New 
prvMucts and proposed additives must be submitted 
b_v the mnnut.'.cturer .ind approved before being 
placed on public vale Control of the manul'actiirr o! 
illicit dru.r.s is ,an important ph-oc o! ire.i! cb.rmistr';. 

(31 f’cstici-Jes are sub'ect to I'cde.m! ic.nil.nivin New 
prsvslucts must be registered, labeling mu't he srec.;’ic 
as to chemical Cs’mposition. .active and inert ingee.!,'- 
ents. .a.nj dircctnuis lor ii'e 

t-tl Marketing and cvimpetilr.e pi-.c.ne ol chenv.-ai 
prssducts' l.iir tr.i.ic .'.greements and 


biipetior iiumt'rrs refer to Manufjciurers of Trade Mark Products. I or page number see f ontents. 
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practices are also under Federal supervision (Robin- 
son-Patman Act). This includes mergers, tie-in sales, 
and other merchandising practices. 

(5) Interstate shipment and labeling of hazardous 
chemicals is regulated by the Department of Trans- 
portation, and the Federal Aviation Agency, as well 
as by state and local laws (see labeling). 

(6) Patent law comprises a vast body of legal prac- 
tice and court decisions. The patent system is de- 
signed to protect inventions and new discoveries, 
and most chemical companies retain legal counsel in 
this field. 

(7) Water pollution is subject to Federal regulations 
(Federal Water Pollution Control Act, 1956). This 
covers the discharge of contaminating industrial 
waste, sewage, oil, etc., into navigable streams and 
their tributaries as well as into coastal waters. 

(8) Flammability of fabrics. 

(9) Use of volatile, toxic solvents on an industrial 
scale. 

(10) Air pollution, including gases and particu- 
lates from industrial stacks and auto exhaust emis- 
sions. 

“Leguval.”'*’'' Brand name for a series of polyester 
resins for plastic applications. 

“Lehigh.”^** Brand name covering a range of leaded 
zinc oxides. 

Uses; Exterior paints and primers. 

“Lekutherm.”'*™ Trademark for epoxy-based coating 
resins. 

“Lemac.”*' Trademark for a series of polyvinyl ace- 
tates as water-white, odorless, tasteless, uniform free 
flowing beads or alkali-soluble, copolj'mer beads. 
Excellent heat, light, and aging stability; specific 
heat, 0.39 cal/g/C°; tensile strength, up to 6000 
psi; water absorption about 2% at lO^C; sp. gr. 
varies from 1.19 to 1.20; softening point, from 66°C 
to 155°C. Used in hot melt adhesives; seam sealers; 
adhesives for plastics; paper coatings. 

“Lcmasize.”‘* Trademark for alkali-soluble resin beads, 
which are dissolved in ammonia or soda ash solution, 
and applied in warpsizing of acetate and synthetic 
fibers, 

“Lemonex.”'’’ Trademark for a series of internally- 
plasticized powdered polyvinyl alcohols having excel- 
lent flexibility and cold-water solubility. Sp. gr. 
varies between 1.2- 1.3. 

l^es; Water-soluble films; gas barrier coatings and 
films; textile sizes, grease resistant coatings, ex- 
truded tubing, protective colloid; mold release agent. 

“Lcmol.”*’' Trademark for a series of polyvinyl alco- 
hols in partially and fully hydrolyzed form at vari- 
ous molecular weights. Used in adhesives, emul- 
sions, polymerization, film-coatings, polyester release 
agents, textile printing, finishing and sizing. Sup- 
plied as nondusting white granules with sp. gr. 1.2- 1.3. 

lemon chrome. See barium chromate. 

lemongrass oil (verbena oil, Indian). An essential oil 
obtained by steam distillation of a grass (Cymbopo- 
gon). 

Properties: Dark yellow to light brown-red; pro- 
nounced heavy lemon-like odor; sp. gr. 0.900-0.910 
(15/15°C); optical rotaton —3° to +1°; refractive 
index (n 20/D) 1.4830-1.4890; soluble in alcohol; 
slightly soluble in glycerol. Combustible; nontoxic. 
Source: India; East and West Indies; Guatamala. 

Chief constituents: Citral (75-85%), geraniol, methyl- 
heptenonc. 


Containers: Cans; drums. 

Uses: Perfumes; flavoring; isolates and ionones; 
source of citral. 

lemon oil. See citrus peel oils. 

“Lenigallol.”’ Trademark for pyrogallol triacetate, 

lepidine (gamma-methylquinoline; cincholepidine) 
C,H 6 NCH 3 . An alkaloid. 

Properties; Oily liquid; quinoline-like odor; turns 
red-brown on exposure to light. Sp. gr. 1.086; b.p. 
266° C; solidifies about 0°C. Soluble in alcohol, 
ether, and benzene; slightly soluble in water. 

Derivation: From cinchonine. 

Hazard; Probably toxic. 

Use: Organic preparations. 

lepidolite (lithia mica) K 2 Li 3 Al 4 Si 702 i( 0 H,F) 3 . A flu- 
osilicate of potassium, lithium, and aluminum, found 
in pegmatites. Rubidium occurs as an impurity. A 
variety of mica (q.v.). 

Properties: Color pink and lilac to gray; luster pearly; 
perfect micaceous cieavage; Mohs hardness 2,5-4; 
sp. gr. 2. 8-3.0. 

Occurrence; California, South Dakota, New Mexico, 
South Africa. 

Uses: Source of lithium and rubidium; flux in glass 
and ceramics production. 

“Lelliane.”^’ Trademark for a group of thiocyanate 
insecticides. 

60. 2-Thiocyanoethyl laurate. 

384. Beta-butoxy-beta'-thiocyanodiethyl ether. 

A-70. Diethylene glycol dithiocyanate. 

Leu Symbol for leucine. 

leucine (alpha-amino-gamma-methylvaleric acid; alpha- 
aminoisocaproic acid) 

(CH3)2CHCH2CH(NH2)C00H. An essential ammo 
acid. Found naturally in the L(— ) form. 

Properties; White crystals; soluble in water; slightly 
soluble in alcohol; insoluble in ether; optically active 
(natural form). DL-leucine m.p. 332° C with decom- 
position. L(— )-leucine m.p. 295°C; sp. gr. 1.239 
(18/4°C). . 

Derivatoin: Hydrolysis of protein (cdestin, hemoglo- 
bin, zein); organic synthesis from the alpha-bromo 
acid. 

Grades: Commercial (DL-); F.C.C. (L-). 

Containers; Drums. 

Uses: Nutrient and dietary supplement; biochemical 
research. 

leuco-compounds. See vat dyes. 

leucocyte. A white blood cell. 

“Leucosol.”^* Trademark for a series of vat colors es- 
pecially prepared for textile printing. 

leucovorin. A preferred name for folinic acid (q.v.), 

“Leukanol.”^’ Trademark for synthetic tanning as- 
sistants of the sulfonic-type, supplied in liquid and 
solid grades. Powerful dispersants for vegetable tan- 
nins and bleaches for chrome-tanned leather. 

“Leukeran.”^°‘ Trademark for chlorambucil (q.v.). 

“Levair.”' Trademark for a phosphate leavening agent. 

levallorphan tartrate (/-N-allyl-3-hydroxymorphinan bi- 
tartrate) C 19 H 25 NO • CjHsOe. 

Properties: White, odorless crystalline powder. M.p- 
174-177°C. Soluble in water; sparingly soluble in al- 
cohol; insoluble in ether and chloroform. 

Grade: N.F. 

Use: Medicine. 
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“Lcvaprcn 450.”'’'“ Trademark for cthylcnc-vinyl ace- 
tate copolymer containing approximately 45% vinyl 
acetate. 

levartcrcnol (/-norepinephrine; /-arterenol; /-alpha-(am- 
inomcthyl)-3,4-dihydroxybcn7.yl alcohol) 
C^H,(0H)2CH(0H)CH:NH2. A peripheral vaso- 
constrictor. 

Properties: Microctystals; occurs in adrenal glands. 
Decomposes at 217°C. 

Use: Medicine. Available also as bitartrate (U.S.P.). 

leveling. (1) A term used in the paint industry to de- 
scribe the application properties of a paint, i.e., its 
ability to cover a dry surface easily and to hold its 
level without sagging or running. (2) Tire ability of a 
nickel-plated coating to cover surface irregularities 
of the substrate, achieved by the incorporation of one 
or more brighteners (q.v.) in the plating formula- 
tion. (3) Aiding the uniform dispersion of a dye in a 
dye bath or solution by addition of a suitable ma- 
terial, c.g., lignin. 

“Lcvciume.”’'''' Trademark for bright, high-leveling 
nickel process. Prepared from nickel sulfate, nickel 
chloride, boric acid and organic addition agents. 
Applications are in electrical appliance, automotive 
trim, plumbing fixtures. 

Icvorotatory. Having the property when in solution of 
rotating the plane of polarized light to the left or 
counterclockwise. Levorotatory compounds may have 
the prefix /- to distinguish them from their dextro- 
rotatory or cl' isomers, but the minus sign (-) is now 
in more general use. 

Icvulinic acid (gamma-ketovaleric acid; acctylpropionic 
acid; 4-oxopcntanoic acid; Icvulic acid) 
CH,C0(CH2);C00H. 

Properties: Crystals. B.p. 245-246°C: m.p. 3.1-35°C; 
sp.gr. 1.1447 (25/4°C): refraetive index 1.442(16 D). 
Completely soluble in water, alcohol, esters, ethers, 
ketones, tiromatic hydrocarbons. Insoluble in ali- 
phatic hydrocarbons. Combustible; low toxicity. 
Containers: 5-, 55-gal containers; carloads. 

Uses: Intermediate for plasticizers, solvents, resins, 
flavors, pharmaceuticals; acidulant and prc.scrvative; 
chrome plating; solder flu.x; stabilizer for calcium 
greases; control of lime deposits. 

Icvulosc. .Sec fructose. 

[.osis, Gilbert N. (IR75-1946). American chemist, 
native of Massachusetts; Prol^essor of chemistry at 
M.l.T from 1905 to 1912. afierwluch he became dean 
of chemistry at Unixersity of California at BcrKelev 
Ills most creative contribution was the electron-pair 
theors' of acids and bases which laid the groundwork 
for coordination chemistry. He was also a leading 
authority on thcrmodvnamics, and his tc.xtbook on 
tills subject, written with Merle Randall and pub- 
lished in 192.^, became world-famous. Sec also fol- 
lowing entries. 

Ix-wis ncid. .Any molecule or ion (also called an elec- 
trophile) that can combine with another molcs'ulc or 
ion b> fonning a coxalent boml with two electrons 
Itom the second molecule or ion .An acid is thus an 
election acceptor Hsdrogen ion (proton) is the sim- 
plest substanec th.it will do this, but m.ins com- 
pounds. such, as boron triOuoride, HI , .uwi .durni- 
luirn chh'tulc, .AiCL. exhibit the '.itne beliasioi and 
are therefore propetU called .icuN Such siib>l.uu\-s 


show acid effects on indicator colors and when di.s- 
solved in the proper solvents. 

Lewis base. A substance that forms a coxalcnt bond 
by donating a pair of electrons, netitralizaion re- 
sulting from reaction between the base and the acid 
with lormation of a coordinate covalent bond. It is 
also called a nucleophile. Sec also Lewis electron 
theory. 

Lewis electron tlicory. A theory involving acid and 
base formation, neutralization, and related phe- 
nomena on the basis of exchange of electrons be- 
tween substances and the formation of coordinate 
bonds. It represented an important advance in chem- 
ical theory, largely replacing earlier concepts. Ad- 
vanced in 1923 by Gilbert N. Lewis, it contributed 
much to the development of coordination chemistry, 
in which the base is represented by the ligand and 
the acid by the metal ion. 

A comparatively recent concept msolvcs the terms 
“hard" and “soft" acids and bases, which refer to 
the case with which the electron orbitals can be dis- 
turbed or distorted. Hard acids have a high positive 
oxidation state, and their valence electrons arc not 
readily excited; soft acids and bases have little or no 
positive charge and easily excited valence electrons. 
Hard acids combine preferentially with hard bases, 
and soft acids with soft bases. Soft acids tend to ac- 
cept electrons and form covalent bonds more readily 
than hard acids. For example, the halogen acids ar- 
ranged in a series by increasing atomic weight (and 
decreasing chemical activity) shown progression from 
hard (HF) to soft (HI). 

lewisite. Legal label name for beta-chloroviny kli- 
chloronrsine (q.x.). 

“Ixtwisol" 28.’'' Trademark for a pale, hard resin; a 
maleic-modificd glycerol ester of rosin. Acid num- 
ber 36. softening point I4UC; U.SDA color WG. 

Ijcssis, Warren K. (1882-1974) Born in Laurel, Mary- 
land; graduated from MIT in 1905: Pii.D. from Uni- 
versity of Breslau. Ciermany in 1908'. Became pro- 
fessor of chemical engineering at MI! in 1910, He 
IS often regarded as the father of chemical engi- 
neering m the U S,. as his outstanding books and 
other publications did much to establish the funda- 
mental theory and practice of unit operations. He 
was coauthor of the famous textbook “I’rinciplcs 
of Chemical Fnginccrini;" (1923) 

"Lexan."'’ I'rademark for thermoplastic c.irbonatc- 
hnked polymers prcxluced by reacting bisplicno! 
and phosgene, l.'sed in molding apphc.itions and 
other industrial ails 
See also polycarbonate resin 

"L-310 Fatty .Acid."” Iradcmark for a fatty acid 
densed from linseed oil. I lie m.ijor ei'niponcni acids 
arc oleic, iinolcic and linolcnie 1 ight yellow ii. pud 
at ambient temperature, obtained (riun natur.diy oc- 
curring triglycerides; nontoxic. nonirritating 
CAmtainers lank c.ars and trucks 
Uses Chemical intermediate, p.nn! and •..itnohcs. 
alkyd resins and so.ips 

I i .'s\.m)’o! for lithium 

“IJbrium" llydrocldoridr, ^ I r.idcm.iri to; sMo'.!;.-. 
zepoxtde fiy.!rocii!ofi.!r ic; \ ( M-imd.-crur,- a:.! t." 
rotneted 


.•siipfrior numtirrs refer to .ManiiLictiirers of Irade Alark I’roducI'. For page rnitnbrr sec ( o-itrnts 
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licanic acid (4-keto-9,n,13-octadecatrienoic acid) 
CH3(CH2)3(CH;CH)3(CH2)4C0CH2C00H. 

Properties: White crystals, alpha-Licanic acid (natu- 
rally occurring isomer) melts at 74-75° C. Readily 
isoraerizes to the beta-form, m.p. 99.5°C. Soluble in 
organic solvents. 

Derivation: Occurs in oiticica and other oils as glyc- 
erides. 


lichenic acid. See fumaric acid. 

licorice. See glycyrrhizin. 

lidocaine (alpha-diethylaminoaceto-2,6-xylidide) 
C6H3(CH3)2NHC0CH2N(C2H5)2. 

Properties: White or slightly yellow crystalline pow- 
der; characteristic odor; m.p. 66-69°C; b.p. 180- 
182°C (at 4 mm); soluble in alcohol, ether or chloro- 
form; insoluble in water. 

Derivation; By action of diethylamine on chloroacetyl- 
xylidide. 

Grade; U.S.P. 

Use; Medicine (also available as the hy'drochloride). 

Liebig, Justus Von (1803-1873). German chemist who 
founded the Annalen, a world-famous chemical 
journal. He was a great teacher of chemistry, train- 
ing such men as Hofmann, who did basic work on 
organic dyes. Liebig contributed original research in 
the fields of human physiology, plant life, soil chem- 
istry, and was the discoverer of chloroform, chloral 
and cyanogen compounds. He was the first to rec- 
ommend addition of nutrients to soils and thus may 
be considered the originator of the fertilizer industry. 

ligand. A molecule, ion, or atom that is attached to 
the central atom of a coordination compound, a 
chelate, or other complex. Thus the ammonia mole- 
cules in_ [Co(NH 3 ) 6 ]^ *, and the chlorine atoms in 
[PtClj]" are ligands. Ligands are also called com- 
plexing agents, as for example, EDTA, ammonia, etc. 
See also chelate; coordination compound. 

ligase. A class of enzymes. See enzyme. 

light hydrocarbon (gas liquid). One of a group of hy- 
drocarbon products derived from natural gas or pe- 
troleum (ethane, propane, iso- and normal butane, 
and natural gasoline (Cs and heavier). Produced 
largely in southwest Texas and Louisiana, these are 
used as feedstocks for a wide variety of organics. 
See also liquefied petroleum gas. 

light metal. In engineering terminology, a metal of 
specific gravity less than 3 that is strong enough for 
construction use (aluminum, magnesium, beryllium). 

light oil (coal tar light oil). A fractional distillate from 
coal-tar, with b.p. range from 110-210°C, consist- 
ing of a mixture of benzene, pyridine, toluene, phenol 
and cresols. The term is also sometimes used for oils 
of about the same b.p. range, but from other sources. 
Grade: Technical. 

Containers; Tank cars; iron drums. 

Hazard; Highly flammable, dangerous fire risk. 

Uses: Source of benzene, solvent naphthas, toluene, 
phenol and cresols. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
rnable Liquid label. Legal label name: coal tar light 
oil or distillate. 

light water. (1) A fire-fighting agent consisting of a 
water solution of perfluorocarbon compounds mixed 
with a water-soluble thickener of the polyoxyethylene 
compound type. It can be used simultaneously with 
dry chemical to smother gasoline or similar fires. 

(2) Ordinary water (as distinct from heavy water) 
used to cool and moderate nuclear reactors. 


lignin. The major noncarbohydrate constituent of 
wood (about one fourth). It functions as a natural 
plastic binder for the cellulose fibers. Its exact for- 
mula is unknown. Quinone methides are the most 
reactive intermediates in its formation. Lignin is re- 
moved from wood by both the sulfite and sulfate 
pulp processes, and limited amounts have been re- 
covered from these sources and other wood waste. 
Containers: 70-lb bags; 250-lb drums. 

Uses: Components of groundwood paper (newsprint); 
stabilization of asphalt emulsions; ceramic binder 
and deflocculant; dye leveler and dispersant; drilling 
fluid additive; precipitation of proteins; extender for 
phenolic plastics; special molded products; vanillin 
(see lignin sulfonate); source of a component of bat- 
tery expanders. 

lignin sulfonate (lignosulfonate). A metallic sulfonate 
salt made from the lignin of sulfite pulp-mill liquors. 
Molecular weights range from 1000 to 20,000. 
Properties; Light-tan to dark-brown powder; no pro- 
nounced odor; stable in diy form and relatively sta- 
ble in aqueous solution; nonhygroscopic; no definite 
m.p.; decompose above 200°C; sp. gr. about 1.5. 
Forms colloidal solutions or dispersions in water; 
practically insoluble in all organic solvents. 

Uses: Dispersing agent in concrete and carbon black- 
rubber mixes; extender for tanning agents; oil-well 
drilling mud additives; ore flotation agents; produc- 
tion of vanillin, industrial cleaners, gypsum slurries, 
dyestuffs, pesticide formulatons. 

Commercially available as the salts of most metals 
and of ammonium. 

See also “Lignosol.” 

lignite. A low rank of coal between peat and sub- 
bituminous. The distinction of lignite from these 
materials is not sharp, as the transition from one to 
the other is gradual. Brown coal is a form of lignite 
closely related to peat. Though it has low Btu value, 
it is being studied as a possible source of pipeline 
fuel gas, hydrogen, and electric power. It occurs 
abundantly in East Germany, Poland and the Nether- 
lands. See also gasification. 

Hazard: Flammable in form of dust. 

lignoceric acid (n-tetracosanoic acid) . 

CH 3 (CH 2 ) 22 C 00 H. a long-chain saturated fatty acid 
found in minor quantities in most natural fats. 
Properties: Crystals; m.p. 84.2°C; b.p. 272°C (10 
mm); sp. gr. 0.8207 (100/4°C); refractive index 
1.4287 (100° C); nearly insoluble in ethanol. Nontoxic. 
Source: Lignite and beechwood tar; peanut oil; sphin- 
gomyelin. 

Grades: Technical; 99%. 

Use; Biochemical research. 

“Lignosol.”'*^® Trademark for a series of calcium, so- 
dium, and ammonium lignosulfonates. These conj" 
pounds are mixtures of lignosulfonates and wood 
sugars. Special grades are available which have low 
wood sugar content. 

Uses; Binders, dispersing agents and tanning agents. 

“Lignosol AAS.”'*’^ Trademark for a mixture of sodium 
lignosulfonate and aldonic acids. Used as a substi- 
tute for gluconic acid in alkaline paint stripping. 

lignosulfonate. See lignin sulfonate. 

“Lignox.”^’^ Trademark for a soluble calcium ligno- 
sulfonate in dry powder form. Used for treatment of 
drilling mud containing calcium ions and in brine 
emulsion muds. 

ligroin A saturated, volatile fraction of petroleurn 
boiling in the range 20-135°C (58-275°F) (based. 
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on A.S.T.M. definition). There is a special grade of 
ligroin known as petroleum benzin. 

Hazard: Highly flammable; dangerous fire risk. Toxic 
by ingestoin and inhalation. 

Shipping rcgulatoins; (Rail) Red label. (Air) Flam- 
mable Liquid label. Legal label name; benzine or 
petroleum ether. 

“Lilial.”^^’ CuHmO. Trademark for para-tert-butyi- 
alpha-mcthylhydrocinnamaldehyde. 

“Lily.”** Trademark for sublimed flowers of sulfur. 

Uses: For high purity powdered sulfur requirements 
in pharmaceuticals, stock feeds, and chemicals. 

lime. Specifically, calcium oxide (CaO); more gener- 
ally, any of the various chemical and physical forms 
of quicklime, hydrated lime, and hydraulic lime. 
(Adapted from ASTM definition C41-47.) Noncom- 
bustible (see Hazard). For further information sec 
National Lime Assn., 925 16th St. N.W., Washing- 
ton, D.C. 

Hazard: Unslaked lime (quicklime) yields heat on 
mixture with water, and is a caustic irritant. 

Uses: Sec calcium oxide; calcium hydroxide. 

lime acetate. See calcium acetate. 

lime, agricultural. Lime slaked with a minimum 
amount of water to form calcium hydroxide. 

lime, _ air-slaked. Lime which has absorbed carbon di- 
oxide and moisture from the atmosphere. It consists 
of a powder composed of calcium carbonate and cal- 
cium hydroxide. 

lime-ammonium nitrogen. Ammonium nitrate with 
dolomite. 

lime citrate. See calcium citrate. 

lime, chlorinated (chloride of lime; bleaching powder); 
approximately CaCl(ClO) • 4H:0. 

Properties: White powder; chlorine odor; m.p. (dec); 
decomposes in water, acids. 

Derivation: By conducting chlorine into a box-like 
structure containing slaked lime spread upon per- 
forated shelves. 

Grades; 35-379c active chlorine; technical. 

Hazard: Evolves chlorine and at higher temperatures 
oxygen. With acids or moisture evolves chlorine 
freely at ordinary' temperatures. 

Uses; Textile and other bleaching applications; or- 
g.inic synthesis; deodorizer; disinfectant. 

Shipping regulations: Sec calcium hypochlorite. 

.Sec also calcium hypochlorite; bleach. 

“Limed Topit.” ’ Trademark for a limed tall oil pitch 
used in adiiesivcs and asphalt tile manufacture. 

lime, fat. A pure lime which combines readily with 
water to form a fine white powder, free from grit 
and makes a smooth stiff paste with c.\cc<s of water 
iMiKt not be loaded hot. 

Sec also lime. lean. 

lime, hydrated. Sec calcium hydroxide. 

lime, hydraulic. A variety of calcined limestone s\hich. 
'vhen pulv'crizetl, alrsorhs water without swelling or 
hc.iting and gives a cement that hardens under water. 
Ihe limestone burned for this purpose usually con- 
silica, alumina and non and from 
lime, rnaenesia sometimes rcpl.u'ini; lime 
Mils', not lo.Hlcd hot. 

lime fiypophinphite. See calcium hspopliospliite 


lime, lean. A lime which docs not slake freely with 
water because it has been prepared from limestone 
containing a high percentage of impurities, c.g., sil- 
ica, iron, alumina, etc. Must not be loaded hot. 

limc-nifrogcn. See calcium cyanamidc. 

lime oil, distilled. Colorless to greenish yellow volatile 
oil obtained by distillatoin from the juice or whole 
crushed fruit of Citrus auranlifolia Swingle. 
Properties: Sp. gr. 0.S55-0.863 (25°C); refractive 
index 1.4745-1.4770 (20-C): angular rotation ■i-34~ to 
+47’. Soluble in most fixed oils and mineral oil. In- 
soluble in glycerin and propylene glycol. Combus- 
tible; nontoxic. 

Chief constituents: Terpineol; citral. 

Grade: F.C.C. (contains between 0.5 and 2.5?^ of alde- 
hydes, calculated as citral). 

Uses; Extracts: flavoring; perfumery: toilet soaps: cos- 
metics. 

lime oil, expressed. See citrus peel oil. 
fi'me saffpctcr. See cafci'um nitrate, 
lime, slaked. Sec calcium hydroxide. 

limestone CaCOj. A noncombustiblc solid character- 
istic of sedimentary rocks and composed mainly of 
calcium carbonate in the form of the mineral c.alciic 
(q.v.). Molts hardness about 3. Limestones arc some- 
times classed according to the impurities contained, 
c.g. 

Dolomitic limestone: Usually a limestone containing 
more than 5Tc magnesium carbonate. Sec dolomite. 
Magnesium limestone: Dolomitic limestone. Used as 
a solid diluent and carrier in pesticides. 

Argillaceous limestone: Contains clays; used in ce- 
ment manufacture, as “cement rock.” 

Siliceous limestone: A limestone containing sand or 
quartz. 

Limestones arc also named according to the forma- 
tion in which they occur. See also marble. 

U.scs; Building stone; metallurgy (flux); manufacture 
of lime; source of carbon dioxide; agriculture; road 
balla.st: cement (Portland and natural); alkali manu- 
facture; removal of SO; from stack ga.'cs. 

lime, sulfuralcd (calcium sulfide, crude) A mixture of 
calcium sulfide and calcium sulfate. 

Properties; Ycllowish-gray or grayish-white powder; 
odor of hydrogen siiliidc. Soluble in acids; insoluble 
in water and alcohol. Noncombustiblc. 

Derivation: By roasting calcium sulfate with coke. 

Uses; Medicine; depilatory; luminous paint, 

lime-sulfur solution. .A solution made by Ixuling to- 
gether lime (50 lbs), sulfur 100 (ICK) lbs) and water 
(I(X) gals) and diluting to one-tenth strc.ngth Con- 
tains calcium polysultidc, free sulfur, and calcium 
thiosulfate. Used cxtcnsnely as a fungicidal spr.iy 
on fniit trees and as a sheep dip 

lime, unsl.ikrd. See sralciu.m oxide. 

lime water (calcium hydroxide solution). 

Properties. Clear, colorless. isiKnless, alk.ihne aviue- 
ous solution o( c.'lcium hydroxide cont.ximng net 
less th-iii 0 14 g of l.'.itOli)- in c.ich. Iti-) ml .at d.*' U, 
(.Note; Die strength s.irtes with llie trmp.-r.itt.’re .at 
which the solution o stored ) Sp rr .ibout !(*> 
(25 Cl Ab'orK c-irban i.hoxivle frr-m ti e a;r 
Grade U ,S p (as calcium hyi.'roxide solution) 

U-e Nfcsiicine (extern.’!) 


Sitpmot niimlsers rffer to Manufacturers of TratJe Mark Products, ( or page nurntier see ( onients 



LIMONENE 


514 


limonene C,oH,6. A widely distributed optically active 
terpene, closely related to isoprene. It occurs natu- 
rally in both D- and L-forms. Tlie racemic mixture of 
the two isomers is known as dipentene (q.v.). 
Properties: Colorless liquid, (a) Sp. gr. 0.8411 (20°C); 
b.p. 176-176.4°C. (b) Sp. gr. 0.8422 (20°C); b.p. 
I76-176.4°C. Oxidizes to film in air; oxidation be- 
havior similar to that of rubber or drying oils. 
Derivation; (a) Lemon, bergamot, caraway, orange 
and other oils, (b) Peppermint and spearmint oils. 
Uses; Flavoring, fragrance and perfume materials; 
solvent; wetting agent; resin manufacture. 

limonene dioxide. See dipentene dioxide. 

limonene, inactive (or racemic or dl). See dipentene. 

limonene monoxide. See dipentene monoxide. 

limonite. See hematite, brown. 

“Lin-All.”''™ Trademark for a liquid, paste or flake 
form of tallates of calcium, cobalt, copper, iron, lead, 
manganese and zinc. 

Uses: Drier for paint and printing inks. 

linalool (linalol) 

(CH.02C:CHCH2CH2C(CHOOHCH:CH,. 3,7-Di- 
methyl-l,6-octadien-3-ol. Linalool is the /-isomer; 
coridandrol is the r/-isomer. 

Properties: Colorless liquid; odor similar to that of 
bergamot oil and French lavender. Soluble in alco- 
hol and ether. Sp. gr. 0.858-0.868 (25°C); b.p. 195- 
I99°C; angular rotation -2° to +2°. Soluble in fixed 
oils. Combustible; nontoxic. 

Derivation: Derived from many essential oils, partic- 
ularly from bois de rose, petigrain, linaloe wood, 
bergamot, and others. Made synthetically from 
geraniol. 

Method of purification; Rectification. 

Grades: Ex bois de rose oil; synthetic; F.C.C. 

Use: Perfumery; flavoring agent. 

linalool oxide (tetrahydro-alpha, alpha, 5-trimethyl-5- 
vinylfurfurj'l alcohol) CioHnOj. 

Properties: Liquid; refractive index (n 20/D) 1.4523. 
Derivation: Synthetically from acetone. 

Containers: 55-gal drums. 

Uses: Perfuming and flavoring agent. 

linalyl acetate CioHwCzHiOi. 

Properties; Clear, colorless, oily liquid; odor of ber- 
gamot; b.p. 108-1 lO^C; sp. gr. 0.908-0.920; refrac- 
tive index (n 20/D) 1.450-1.458; angular rotation — I 
to +1°; soluble in alcohol, ether, diethyl phthalate, 
benzyl benzoate, mineral oil, fixed oils, alcohol; 
slightly soluble in propylene glycol; insoluble in 
water, glycerin. Combustible; low toxicity. 

Derivation; Action of acetic anhydride on linalool in 
presence of sulfuric acid. May also be obtained 
from bergamot and other oils. 

Method ol purification; Rectification. 

Grades: Ex bois de rose oil 92%, 96-98%; F.C.C. 
(natural and synthetic). 

Uses: Extracts; perfumery; flavoring agent; substitute 
for petigrain oil. 

linalyl formate CmHijOOCH. 

Properties; Sp. gr. 0.915 (25/4°C); b.p. I00-I03°C 
(lO’C); refractive inde.x 1.456-1.457 (20=’C). Insol- 
uble in water; soluble in alcohol. Combustible; low 
toxicity. 

Derivation: Synthetically from acetone. 

Containers; 55-gal drums. 

U.SCS: Perfume; flavoring. 


linalyl isobutyrate CioHi700CCH(CH3)2. 

Properties: Liquid; sp. gr. 0.890; refractive index 
1.4490. Combustible; low toxicity. 

Derivation: Synthetically from acetone. 

Containers; 55-gal drums. 

Uses: Perfume; flavoring. 

linalyl propionate C10H17OOCC2H5. 

Properties; Colorless liquid; floral odor similar to 
bergamot oil; sp. gr. 0.895-0.902 (25° C); refractive 
index 1.4500 to 1.4550 (20°C). Soluble in most fixed 
oils and in mineral oil; slightly soluble in propylene 
glycol; insoluble in glycerin. Combustible; low toxic- 
ity. 

Derivation: Synthetically, starting with acetone. 
Grade: F.C.C. 

Uses: Perfumery'; flavoring agent. 

“Linaqua.”"^ Trademark for 85% solids, water-soluble 
linseed oil vehicle for formulating gloss or flat ex- 
terior house paints and primers. 

“Lincocin.”'^’ Trademark for lincomycin hydrochlo- 
ride monoYiydrale. 

lincomycin C 1 SH 14 N 2 O 6 S. An antibacterial substance 
produced by streptomyces lincolnensis var. lincoln- 
ensis. The hydrochloride is stable in the dry state and 
in aqueous solution for at least 24 months. Soluble 
in water at room temperature in concentrations up 
to 500 mg/ml. 

Use; Medicine. 

lindane (gamma-benzene hexachloride) CsHsCL. Legal 
label name for gamma isomer of 1 , 2 , 3 , 4 , 5 , 6 -hexa- 
chloTocyclohexane (q.v.). 

Hazard: Highly toxic. Use may be restricted. Toler- 
ance, 0.5 mg per cubic meter of air. 

“Lindol”' Trademark for a product consisting of tri- 
cresyl phosphate (q.v.). 

“Lindsite.”** Trademark for a rare earth oxide glass 
polishing agent. Contains cerium and other rare earth 
oxides in the proportion in which they occur naturally. 

linear alkyl sulfonate. See alkyl sulfonate, linear. 

linoleic acid (linolic acid) 

CH,(CH 2 )jHC:CHCH 2 CH:CH(CH 2 ) 7 COOH. A 

polyunsaturated fatty acid (2 double bonds) existing 
in both conjugated and unconjugated forms. A plant 
glyceride essential to human diet. 

Properties: Colorless to straw-colored liquid; sp. gr. 
0.905 (I5/4°C); f.p. -5°C; b.p. 228°C (14 mm); 
refractive index 1.4710 (15°C). Insoluble in water; 
soluble in most organic solvents. Combustible; non- 
toxic. 

Commercial sources; Linseed oil; safflower oil; tall 
oil. 

Grades: Technical, purified (99+%); edible. 

Uses; Soaps; special driers for protective coatings; 
emulsifying agents; medicine; feeds; biochemical re- 
search; dietary supplement; margarine. 

Note: Do not confuse with linolenic acid. 

linolein. A glyceride of linoleic acid. It is one of the 
constituents of linseed oil which induces drying. 

linolenic acid (9, 12, 15-octadecatrienoic acid) 
CHiCH.CH iCHCH.CH iCHCH.CH iCHfCH;); 
COOH. a polyunsaturated fatty acid (3 double 
bonds), which occurs as the glyceride in many seed 
fats. It is an essential fatty acid in the diet. It is also 
a constituent of drying oils. 

Properties; Colorless liquid; soluble in most organic 
solvents, insoluble in water; sp. gr. 0.916 (20/4° C), 
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f.p. — 11°C; b.p. 230’C (17 mm). Combustible: 
nonto.\ic. 

Grade; Purified 99+ Co 

Uses; Medicine; biochemical research; dr>’ing oils. 
.Wotc: Do not confuse with linolcic acid. 

linolcnin. A plyceride of linolcnic acid. Like linolcin 
it is a constituent of drying oils. Sec linseed oil. 

linoleum. A product composed of a coarse fiber back- 
ing coated with a mixture of linseed oil. cork filler, 
and rosin or other binder, plus desired colorants. 
Now almost completely replaced by plastics. 

linolcnyl alcohol (octadccatrienol) 
CH,CH:CH:CHCH:CH:CHCH;CH:CH(CH:)- 
CH;OH. TTic fatty alcohol derived from linolcnic 
acid. Available commercially as 50% pure. 

Properties; Colorless solid; iodine value 190; cloud 
point 50.0° F; sp. gr. 0.864; combustible; low toxicity. 
Derivation; Reduction of acid made from linseed oil. 
Impurities; Olcyl and linolcyl alcohols with some sat- 
urated alcohols. 

agents; resins; synthetic fibers, 
linolcyl alcohol 

CH,(CH;).CH:CHCHjCH;CH{CH:),CH:OH. Tlte 
fatty alcohol derived from linolcic acid. Available 
commercially as 50-60% pure alcohol. 

Properties; Colorless solid; iodine value 137; sp. gr. 
0,855; cloud point 59° F. Combustible; low toxicity. 
Derivation; Reduction of linolcic acid. 

Impurities; Mostly olcyl alcohol with some linolenyl, 
and saturated alcohol's. 

Uses; Paints; flotation: paper; surface-active agents: 
resins; leather. 

linolcyllrimcthjiammonium bromide. An amorphous 
solid from yellow to very light brown in color. Solu- 
ble in water, alcohol. 

Uses: Germicide; deodorant; algicidc; slime control, 
linolic acid. See linolcic acid. 

linseed cake. Tlte press cake formed when the seeds 
are crushed and the oil is extracted. See linseed oil 
meal. 

linseed oil (flaxseed oil). 

Properties: Golden-yellow, amber or brown drying oil 
with peculiar odor and bland taste. Sp. gr. 0.931- 
0.936; iodine value 177; saponification stilue 189- 
195; acid no. (max) 4 (AS'l’M D 234-48); boiling 
point, none; flash point 432° F; autoignition point 
about 650° F. Polymerizes on exposure to air. Sol- 
uble in ether, chloroform, carbon disulfide, and tur- 
pentine; slightly soluble in alcohol. Heats spon- 
taneously; combustible; nontoxic. 

Chief constituents; Glycerides of linolcnic. oleic, 
linolcic and saturated iatty acids. Hie drying prop- 
city IS due to the linolcic .and linolcnic groups. 
Dcruaiion, From seeds of the flax plant I-inum 
usnntissimum by expression or sohent extraction. 
5'atious refining and bleaching methods are uscsf. 
Gi.ulcs, Ran. boiled, rloublc-boilcd; blown, sarni'h 
m.ikcrs, refined 

Coritaincrx f.ms. drums, t.ank cars 
Uses. P.iints, sarriislics, oilcloth, putty, printm.e infs; 
sane inls. linings and p.ickings. alkyd resins, soap, 
ph.'.rm.aeciiticals 

Use of linseed <sil in p.aints h.as slecre.’.se-.! sh.uply 
snu-e the intr.sduetion ol eniul'ion p.iinis 


linseed oil, blosvn. Linseed oil whose viscosity is in- 
creased by air bubbled through it at 260° F. Tlic 
reaction is mainly oxidation followed by polymeriza- 
tion. Tile resulting product dries to a liardcr film 
than heat-bodied oils and is used in interior paints 
and enamels. 

linseed oil. boiled. Tlic term is a misnomer since the 
oil does not boil. .Small amounts of driers (c.c.. ox- 
ides of manganese. lead, or cobalt, or their riaph- 
thenates. rcsinaics or linolcatcs) am added to hot 
linseed oil to accelerate drying. Ilic “boiled oil" be- 
comes thicker and darker. 

linseed oil, heaf-bodied. Linseed oil which has been 
polymerized by heating at 550-600° F. Tliis increases 
viscosity and acid content and reduces iodine value. 
Bodied oil dries much faster than unprocessed oil. 

linseed oil meal (linseed cake). Tlic crushed and ex- 
tracted residue from flexsecd (linseed), generally 
prepared by crushing the seeds, cooking with steam, 
and hydraulic expression of the oil. 'Hie resulting 
<5?2<e /s so}d by the proic/n comcnl. 

linters, cotton. Sec cotton linters. 

linuron. Generic name for .3-(3.4-dichlorophcnyl)-I- 
methoxv- 1-mcthvlurca. 
OH,CL.NHC(0)N(OCH.)CH-.. 

Properties: Solid; m.p. 93-94°C; slightly soluble in 
water; partially soluble in acetone and alcohol. 

Hazard: May be toxic. 

Use: Ffcrbicide. 

“Lipal."'"' Trademark for a series of polyoxyethylene 
esters and ethers of fatty acids. Used is detergents, 
emulsifiers, solubilizers, wetting agents, and coupling 
agents. 

lipase. z\ny of a class of enzymes that hydrolyze fats 
to glycerol and fatty acids. Lipase is abundant in the 
pancreas, but also occurs in gastric mucosa, in the 
small intestine, and in fatty tissue. It is found in 
milk, wheat germ, and various fungi. Commercial 
pancrcatin and most trypsin preparations contain 
lipase. 

Dcrixaiion: From pork pancreas or calf glands. 

Uses: Manufacture of cheese and similar foods; for 
removal of fat spots in dry cleaning or grease aani- 
mulations; in analytical chemistry of fats Ivecause it 
sclectiscly hydrolyzes only fatty acids on tlic ends of 
triglycerides, 

lipid (lipide). An inclusise term for fats and fat-dcrised 
materials. It includes all substances which arc (1) 
rclatiscly insoluble in water but soluble in organic 
.sohents (Ivenzenc. chloroform, acctiine. ether, etc,). 
(2) related cither actually or potcnti.daly to fatty .acid 
esters, fatty alcohols, sicroK. waxes, etc., and (3) 
utilizable by the animal crg.mi'm. One o! the clue;' 
structural components I'f hsing cells See also phos- 
pholipid; lat; fatly acid. 

(//-alpha-Iipoic acid (6.S-s!illiiooctano;c .icul. thioct’c 
aetd. POF) SSCH;CH;CHtC'HO.('f);)H A pyrii- 

k 4 

\atc oxuLaiior. f.utot Pyrus.’.tc is .a n.srm.'l interme- 
di.ric in carKiliVvlratc meiaKuorn 

Properties (Ty-st.ils; rnp C. bp H-rx-jf-s (' 

Pr.sctic.ilK in-olub’e in w.ile:, sob;''’e in f.'t • sUefts. 
forms a w.iter-solub’e sodium s.O; 

Sources Fo.s.l sources; yc-o: .->ri 1 !;ier 

Uses Ntitritis’n. hHs.-h.ern'.c.d 


Suprtior numbers refer to .Manufas-turrrs of Ifaae XJark Products. Lor page numlsrf see Contents, 
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“Lipoiodine.”“* Trademark for ethyl diiodobrassidate. 

“Lipopure.”''^ Brand name for a group of solvents 
purified to remove contaminants which might inter- 
fere with lipid procedures. 

lipotropic agent. An agent which, because of its af- 
finity for fats and oils, helps to regulate the metab- 
olism of fat and cholesterol in the animal body. Inosi- 
tol in an example, 

Lipowitz’s metal. A fusible alloy. 

lipoxidase. An enzyme which catalyzes the addition 
of oxygen to the double bonds of unsaturated fatty 
acids of plant origin. 

Uses; Biochemical research; whitening bread. 

liquidation. The separation of two or more components 
of a mixture by heating to a temperature at which 
one component melts, leaving the others as solids. 
Used in the separation of alloy components. 

liquefied natural gas (LNG). See natural gas. 

liquefied petroleum gas (compressed petroleum gas; li- 
quefied hydrocarbon gas; LPG). A compressed or 
liquefied gas obtained as a by-product in petroleum 
refining or natural gasoline manufacture, e.g., bu- 
tane, isobutane, propane, propylene, butylenes, and 
their mixtures. Colorless, noncorrosive, nontoxic. 
Flash point -100°F. Autoignition temp. 800-1000°F. 
Containers; Cylinders and drums; tank cars and tank 
trucks; pipelines; ocean tankers. 

Hazard; Highly flammable; dangerous fire and explo- 
sion risk. Tolerance, 1000 ppm in air. 

Uses; Domestic and industrial fuel; automotive fuel; 
welding, brazing, and metal-cutting. 

Shipping regulations; (Rail) Red Gas label. (Air) Flam- 
mable Gas label. Not accepted on passenger planes. 
See also compressed gas; natural gas. 

“Liquibor.”"’'*' Trademark for alkali borate condensa- 
tion products. 

liquid. An amorphous (noncrystalline) form of matter 
intermediate between gases and solids, in which the 
molecules are much more highly concentrated than 
in gases, but much less concentrated than in solids. 
TOe molecules of liquids are free to move within the 
limits set by intermolecular attractive forces. At the 
air/liquid interface the vibration of the molecules 
causes some to be ejected from the liquid at a rate 
depending on the surface tension. (See kinetic the- 
oiy). The tendency of molecules to escape from a liq- 
uid surface is called fugacity, and is largely respon- 
sible for evaporation, which occurs when the airspace 
above the liquid is unrestricted. In a closed system, 
where the air space is restricted, the escaping mole- 
cules eventually saturate the air and thus the number 
of molecules leaving the liquid will be equal to those 
returning to it as a result of molecular attraction. In 
these circumstances the liquid /air system is said to 
be in equilibrium. 

Liquids vary greatly in viscosity, melting point, 
vapor pressure, and surface tension. Mercury has a 
specific gravity of 13.6 and the highest surface ten- 
sion of all liquids. Glass has the highest viscosity. 
Polar liquids are those whose molecules have oppo- 
site electrical charges on their terminal atoms or 
groups, which impart a force called dipole moment 
(q.v.). Water is a polar liquid with high dielectric 
constant. Pure hydrocarbon liquids are generally 
nonpolar. 

Sec also liquid, Newtonion; glass; amorphous; solid; 
liquid crystal. 


liquid chromatography. An analytical method based 
on separation of the components of a mixture in so- 
lution by selective adsorption. All sj^stems include a 
moving solvent; a means of producing solvent mo- 
tion, such as gravity or (in more recently developed 
equipment) a pump; a means of sample introduction; 
a fractionating column; and a detector. Innovations 
in functional systems provide the analytical capability 
for operating in three separation modes; (I) Liquid/ 
liquid: partition in which separations depend on rela- 
tive solubilities of sample components in two im- 
miscible solvents (one of which is usually water). (2) 
Liquid /solid; adsorption where the differnces in 
polarities of sample components and their relative 
adsorption on an active surface determine the degree 
of separation. (3) Molecular size separations which 
depend on the effective molecular size of sample com- 
ponents in solution. 

Solvents, often referred to as carriers, include iso- 
octane, methyl ethyl ketone, acetone/chloroform, 
tetrahydrofuran, hexane, and toluene. 

Packing materials in columns of varying lengths, 
include silica gel, alumina, glass beads, polystyrene 
gel and ion exchange resins. 

See also gas chromatography; paper chromatography; 
thin-layer chromatography. 

“Liquid Bright Gold.”^® Trademark for a formulation 
of gold compounds designed to be painted or sprayed 
on ceramic or glass products, plastics, etc., and sub- 
jected to firing or curing temperatures. Used for 
decoration, printed circuits, etc. 

liquid crystal. An organic compound in a transition 
state between solid and liquid forms. They are vis- 
cous, jelly-like materials that resemble liquids in 
certain respects (viscosity) and crystals in other 
properties (light scattering and reflection). The vari- 
ous esters of cholesterol are the best-known exam- 
ples. They have the ability to indicate small tempera- 
ture differences by changing color, for example, 
when applied in a thin film to the skin. They are 
available in microencapsulated form and are applied 
in water slurry by brush or spray. There are three 
types; nematic, smectic, and cholesteric. Chief uses 
are in medicine, color TV and electronic display 
tubes; temperature-sensitive tape; electronic drives 
for clocks and calculators; integrated circuit inspec- 
tion and other devices dependent on temperature 
determination. They can align with dichroic dye 
molecules in a thin-layer cell to produce color changes 
in transmitted light. 

liquid dioxide. See nitrogen dioxide. 

liquid, Newtonian. Characteristic of liquids is their 
ability to flow, a property depending largely on their 
viscosity, and sometimes also on the rate of shear. 
A Newtonian liquid is one that flows immediately 
on application of force, and for which the rate of 
flow is directly proportional to the force applied. 
Water, gasoline and motor oils at high temperatures 
are examples. Some liquids have abnormal flow 
response when force is applied, that is, their viscosity 
is dependent on the rate of shear. Such liquids are 
said to exhibit non-Newtonian flow properties. Some 
will not flow until the force exerted is greater than 
a definite value called the yield point. [W. A. Gruse]. 

“Liquidow.”’” Trademark for dust-laying products 
based on calcium chloride. 

liquid pitch oil. See creosote, coal tar. 

liquid rosin. See tall oil. 

liquid rubber. See rubber, liquid. 
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“Liquid Scintillator IIF."''” Trademark for a solution 
of 5g diphcnyloxarolc and O.lg dimcthyl-POPOP per 
liter in a high-flash-point solvent. Ma.ximum fluores- 
cence 4300A. 

“Liquid Stainless Steel.*’'” Trademark for a protec- 
tive and decorative coating for steel and other e.x- 
posed materials consisting of polished stainless steel 
flake pigment and vinyl, epo.xy and other systems. 

“Liqui-Moly.”'” Trademark for a scries of extreme- 
condition lubricants compounded with submicron- 
i/cd molybdenum disulfide (MoS:) in a wide range 
of petroleum and synthetic oils and greases, volatile 
hydrocarbons and various resin vehicles. 

liquor. In chemical technology, any aqueous solution 
of one or more chemical compounds. In sugar manu- 
facturing it refers to the sirups obtained from various 
refining steps (mother liquors). Tlie paper industry 
uses this term extensively as follows: (a) black liquor 
is liquid digester waste (also called spent sulfate 
liquor) containing sulfonated lignin, rosin acids, and 
other waste wood components, from which tall oil is 
made; (b) green liquor is a solution made by dis- 
solving chemicals recovered in the alkaline pulping 
process in water; (c) white liquor is made by adding 
caustic soda to sodium sulfide solution. In dyeing 
technology, red liquor is an alternate name for mor- 
dant rouge. 

“Lissolaminc" lOO’*' Trademark for a water-soluble 
polymer. .Stripping assistant for vat dyed fibers. 

liter. Tltc volume of one kilogram of water at its 
temperature of maximum density (4®C) at standard 
atmospheric pressure. A liter is 1.05 quarts, or 0.26 
gallon. 

“Lithanux.’**'® Trademark for lepidolite (q.v.). Used 
for batch material for glass, porcelain enamel ground 
coats: ceramic body flux and glaze constituents. 

“Lithafrax."''” Trademark for a ceramic material made 
from betn-spodumene. 

litharge (lead oxide, yellow; plumbous oxide; lead 
monoxide) PbO. An oxide of lead made by controlled 
heating of metallic lead. 

Properties: Yellow crystals; sp. gr. 9.53; m.p. SSS®C. 
In.solublc in water; soluble m acids and alkalies. A 
strong base. Commercial grades arc yellow to reddish, 
depending on treatment and purity. Sec also massicot. 
Containers; Cans; drums. 

Derivation; By oxidizing metallic lead in air. Various 
forms of lead and various temperatures from 500 to 
lOOO’C arc used. 

Grades: C.P.; fused; powdered. 

Hazard: Toxic by ingestion and inhalation. Tolerance. 
0 15 mg per cubic meter of air. Safety data sheet 
asailablc Irom Manufacturing Chemists Assn.. Wasli- 
ington. D C 

Uies. Storage batteries; ceramic cements and fluxes, 
pottery and glazes; glass; chromium pigments; oil 
refining; sarnisiies, paints, enamels, ink. linoleum, 
insecticides, cement («iih glvcerin); acid-ir'isting 
compositions; match-head compositions; other lead 
compounds, ruhlscr accelerator (dry heat onU) 

lilhargc-glscerin cement. Made b\ mixing ghctrin 
ssitii one si\th ti> one half portion of ssatcr and mix- 
ing ssith enough hth.arge to gne a p.t'lc of desired 
cotunteney. Nlust Is; used as soon as mixed I dlers 


retard the setting and avoid cracking. Tltc product 
is somewhat resistant to acids. 

Hazard; Toxic by ingestion, 

litharge, leaded. Sec lead suboxide. 

“Lithcolc.”''' Trademark for a scries of protective 
coatings available as LC-I9. LC-24. LC-25. LC-34. 
LC-73 baked phenolic or modified epo.xy linings, or 
as LC-82, LC-610 catalyved cpo.xv coatings. 

Uses; Tank cars; storage tanks; pipe, etc., to prevent 
corrosion and product contamination. 

lithia. Sec lithium oxide. 

lithic acid. Sec uric acid. 

lithium Li Metallic clement of atomic number 3. 
group lA of Periodic Table; atomic weight 6.941; 
valence 1; two isotopes. It is the lightest and least 
reactive of the alkali metals and the lightest solid 
clement. 

Properties; Very soft silvery metal. Sp. gr. 0.534 
(20®C); m.p. 179°C; b.p. ”!317®C: Mohs hardness 
0.6. Viscosity of liquid lithium less than water, heat 
capacity about the same as water. Reacts cxothcr- 
mally with nitrogen in moist air at room tempera- 
ture. High electrical conductivity. Soluble in liquid 
ammonia. Generally low toxicity. Combustible. 

Sources; Spodumene. lepidolite, ambylgonitc occur- 
ring in U.S., Canada, central Africa. Brazil. Argen- 
tina, Australia, Europe. Also desert lake brines. 

Derivation: By electrolysis of fused mixture of lith- 
ium chloride and potassium chloride; high-tempera- 
turc c.xtracton from spodumene by sodium carbon.ite; 
solar evaporation of lake brines. 

Grades: 99.86ff to 99.999971. Available as ingots, rods, 
wire, ribbon, and pellets. 

Containers: Glass bottles containing kcro.sine; her- 
metically sealed copper or aluminum cartridges; 
special steel dnims. 

Hazard: Ignites in air near melting point. Dangerous 
fire and explosion risk when exposed to uatcr, ni- 
trogen, acids or oxidizing agents. Extingtiish fires 
with chemical only (Sec “Lith-X"). 

Uses; Production of tritium (q.v.); reducing and hy- 
drogenating agents; alloy hardeners; pharmaceuti- 
cals; Grignard reagents. Scavenger and dcg.isifier 
for stainless and mild steels in molten state; modu- 
lar iron; lithium soaps; deoxidizer in copper and 
copper alloys; catalyst; heat-transfer liquid; sto.rage 
batteries (with sulfur, selenium, tellurium and chlo- 
rine). Rocket propellants; vitamin ,A synthesis; sibrr 
solders; under-water buoyancy devices; nucle.ir re- 
actor coolant. 

Shipping regulations; (Rail) Yellow lalvel. (.Air) f'l.am- 
mable Solid label. Not acceptable on p.-isscnrcr 
planes unless in cartridge-;. 

lithium ahiminatc l.i.AIO;. 

Properties- White powder; m.p. ('; «p gr. 

(25"C) 2.55 Insoluble in water Low toxicity. 

Grade. Ceramic 

C'ontamcrx I'tber drums 

Use- ,-\s a flux in high-rcfr.aetor;, porcebin cr.nmeU, 

lithium aluminum dctilcride (l.^\D) LiAlD. 

Properties: White to gray ctyst.als; sp gr. 1,02 St.vMe 
m dry air at room temperature, but very sensitive to 
moisture Deeompos-e-v above !4fi C hl'cr.itin-.; deu- 
renum Soluble in diethyl ether. trt.MhvdfoIur.i.'i 
Slightly volub’e mother low •rr.obc,;'..it-weig''; cttmrx 


Superior numl'erx refer to .Mamifacturers of Trade Mark Ihoductv. I'or pipe ntimbfT see Conleti*- 
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Preparation: By acting aluminum chloride with lith- 
ium deuteride. 

Containers: Glass bottles; vials. 

Hazard: Flammable; dangerous fire risk. Requires 
special handling. 

Uses: Introduction of deuterium atom into molecule 
by reduction of same groups attacked by lithium 
aluminum hydride. 

Shipping regulations: Not listed. Consult authorities. 

lithium aluminum hydride (LAH) LiAlH4. 

Properties: White powder. Sp. gr. 0.917. Sometimes 
turns gray on standing. Stable in dry air at room 
temperature, but highly sensitive to moisture, in- 
cluding atmospheric. Decomposes to lithium hy- 
dride, aluminum metal and hydrogen above 125°C 
without melting. Soluble in diethyl ether, tetrahy- 
drofuran, dimethyl “Cellosolve.” Slightly soluble in 
dibutyl ether. Insoluble or very slightly soluble in 
hydrocarbons and dioxane. 

Preparation: Reaction of aluminum chloride with 
lithium hydride. 

Containers: Glass bottles; polyethylene bags placed in 
metal cans, up to 6-gallon capacity; steel drums; 
fiber cans. Obtain precautionary instructions before 
opening containers. 

Hazard: Flammable, dangerous fire risk. May ignite 
spontaneously on grinding or rubbing, or from static 
sparks. Fires must be extinguished by smothering 
with powdered limestone. 

Uses: Reducing agent for over 60 different functional 
groups, especially for pharmaceutical, perfume, and 
fine organic chemicals; converts esters, aldehydes, 
and ketones to alcohols, and nitriles to amines; 
source of hydrogen; propellant; catalyst in polymeri- 
zations. 

Shipping regulations: (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on passenger 
planes. 

lithium aluminum hydride, ethereal. LiAlH 4 , plus ether. 
Properties: Colorless solution in ether; vety reactive 
to water. 

Derivation: From lithium hydride and ether solution 
of aluminum chloride. 

Hazard: Flammable; dangerous fire risk. 

Use: See lithium aluminum hydride. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. Not acceptable on passenger 
planes. 

lithium aluminum tri-tert-butoxyhydride (LATB; lith- 
ium tri-tert-butoxyaluminohydride) 
LiAl[OC((CH3)3]5H. 

Properties: White powder; sp. gr. 1.03. Stable in dry 
air but sensitive to moisture. Soluble in the di- 
methyl ether of diethylene glycol, tetrahydrofuran, 
diethyl ether; slightly soluble in other ethers. 
Containers: Glass bottles. 

Hazard: Evolves flammable hydrogen at 400'’C. 
Dangerous. 

Uses: For stereospecific reductions of steroid ketones 
and for reductoins of acid chlorides to aldehydes. 
Shipping regulations: Not listed. Consult authorities. 

lithium amide LiNH 2 . 

Properties: White crystalline solid; ammonia-like odor; 
sp. gr. 1.18; melts 380-400°C; decomposes in 
water, to form ammonia. 

Derivation: Reaction of lithium hydride with ammo- 
nia. 

Grades: 92-95% lithium amide. 

Containers: 25-, 100-, 300-lb fiber drums. 

Hazard: Flammable; dangerous fire risk. Do not use 
water to extinguish. (See “Lith-X”). 


Uses; Organic synthesis, including antihistamines and 
other pharmaceuticals. 

Shipping regulations; (powdered) (Rail) Yellow label. 
(Air) Flammable Solid label. 

lithium arsenate Li3As04. 

Properties; White powder; sp. gr. 3.07 (15°C). Slightly 
soluble in water; soluble in dilute acetic acid. 

Hazard: Highly toxic. 

Shipping regulations: (Rail, Air) Arsenical compounds, 
n.o.s.. Poison label. 

lithium benzoate LiC 7 H 502 . 

Properties'. White crystals or powder; soluble in 
water and alcohol. Low toxicity. 

Derivation: Reaction of benzoic acid with lithium 
carbonate. 

lithium bicarbonate LiHC 03 . A lithium salt formed 
by dissolving lithium carbonate in water with excess 
carbon dioxide. The solution, called lithia water, is 
used in medicine and prepared mineral waters. 

lithium borate. See lithium metaborate, lithium tetra- 
borate. 

lithium borohydride LiBH4. 

Properties; Vifiiite to gray crystalline powder; decom- 
poses in vacuum above 200° C; in air at 275° C; solu- 
ble in lower primary amines and ethers; sp. gr. 0.66; 
extremely hygroscopic. 

Derivation: Reaction of sodium borohydride and lith- 
ium chloride. 

Containers: Glass bottles. 

Hazard; Flammable; dangerous fire and explosion 
risk. 

Uses: Source of hydrogen and other borohydrides; 
reducing agent for aldehydes, ketones and esters. 

Shipping regulatons: (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Flammable Solid label. Not ac- 
ceptable on passenger planes. 

lithium bromide LiBr. 

Properties; White cubic deliquescent crystals, or as a 
white to pinkish white granular powder; odorless; 
sharp, bitter taste. Sp. gr. 3.464; m.p. 547°C; b.p. 
1265°C; very soluble in water, alcohol, and ether. 
Slightly soluble in pyridine; soluble in methanol, 
acetone, glycol. A hot concentrated solution dis- 
solves cellulose. Forms addition compounds with 
ammonia and amines. Forms double salts with CuBr 2 , 
HgBrz, Hgiz, Hg(CN) 2 , and SrBr 2 . Greatly depresses 
vapor pressure over its solutions. Low toxicity. 

Derivation: Reaction of hydrobromic acid with lith- 
ium carbonate. 

Grades: 53% (min) LiBr brine; solid; single crystals. 

Containers; Glass jars; bags; brine in steel drums. 

Uses; Pharmaceuticals; air conditioning; humectant; 
drying agent; batteries; low temperature heat-ex- 
change medium. 

lithium butyl. See butyllithium. 

lithium carbide Li 2 C 2 . Crystalline white powder; sp. 
gr. 1.65 (18°C); decomposes in water; soluble in 
acid, with evolution of acetylene. 

Hazard: Fire risk in contact with acids. 

lithium carbonate Li 2 C 03 . 

Properties: White powder; sp. gr. 2.111; m.p. 735°C; 
b.p., decomposes at 1200°C. Sparingly soluble in 
water. Low toxicity. 

Derivation: (a) Finely ground ore is roasted with sul- 
furic acid at 250° C. Lithium sulfate is leached from 
the mass and converted to the carbonate by precipita- 
tion with soda ash. (b) Reaction of lithium oxide with 
carbon dioxide or ammonium carbonate solution. 
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Grades; Technical; CP. 

Containers: Fiber drums; barrels; bags. 

Hazard: Water solution is strong irritant. 

Uses; Ceramics and porcelain glazes; pharrnaceuticals; 
catalyst; other lithium compounds; coating of arc- 
welding electrodes; nucleonics; luminescent paints, 
varnishes and dyes; glass ceramics; aluminum pro- 
duction. 

lithium chlorate LiClCOj. 

Properties: Ncedlelike crystals, deliquescent; sp. gr. 

l. 119 (18°C); m.p. 128°C; decomposes at TJQ°C\ 
more soluble in water than any other inorganic salt 
(313 g per 100 ml water at 18°C); very soluble in al- 
cohol. 

Hazard; Dangerous explosion hazard when shocked or 
combined with organic materials. Strong oxidant. 
(Sec “Lith-X”). 

Uses: Air conditioning; inorganic and organic chemi- 
cals; propellants. 

Shipping regulatons; Chlorates, n.o.s. (Rail) Yellow 
label. (Air) Oxidizer label. 

lithium chloride LiCI. 

Properties: White deliquescent crystals; sp. gr. 2.068; 

m. p. 614°C; b.p. 1360°C; very soluble m water, al- 
cohols, ether, pyridine, nitrobenzene. One of the most 
hygroscopic salts known. Low toxicity, but should 
not be used as dietary salt substitute. 

Derivation; Reaction of lithium ores with chlorides; 
natural brines. 

Grades: Technical, 99% (min) assay; 35-40% brine, 
inhibited; single crystals. 

Containers: Crystals: 25-, 50-, 100-lb paper-lined 
drums; brine: 75-, 275-, and SOO-lb steel drums. 

Uses: Air conditioning; welding and soldering flux; 
dry batteries; heat-exchange media; salt baths; des- 
iccant; humcctant; production of lithium metal; soft 
drinks and mineral water to reduce escape of carbon 
dioxide. 

lithium chromate Li:Cr04 • 2H;0. 

Properties; Yellow, cry'Stalline deliquescent powder; 
soluble in water and forms a eutectic at -60° C. 
Soluble in alcohols. 

Uses; Corrosion inhibitor in alcohol-base antifreezes 
and water-cooled reactors. Oxidizing agent for or- 
ganic material, especially in the presence of light. 

lithium citrate LiiC^HiO; • 4H:0. 

Properties; White powder or granules; loses 4H:0 at 
105°C; m.p., decomposes; soluble in water; slightly 
soluble in alcohol. Low toxicity. 

Derivation: Reaction of citric acid with lithium car- 
bonate. 

Uses: Beverages; pharmaceuticals; dispersion stabi- 
lizer (cl.ay dcOocculant). 

lithium coballitc LiCoO:. Dark blue powder; insoluble 
in water. Ilie compound exhibits both the fluxing 
property of lithium oxide and the adherence-pro- 
moting property of cobalt oxide. Low toxicity. 

Use; Ceramics. 

lithium dcutcridc LiD. 

Properties; Gr.ny ciysinls; sp. gr. 0.906. Reacts slowly 
with moist air' Th’crmallv stable to its melting point 
of 6S0' C. 

Containers: Glass bottles. 

Use; Source of deuterium. 

lithium diebromate Li:Cr;0- ■ 211.-0. 

Proiscnies; Yellowish-red. ciystallinc powder: sp. gr. 


2.34 (30°C); m.p. 130°C; deliquescent; soluble in 
water; forms eutectic at — 70°C. 

Uses; Dehumidifying; refrigeration. 

lithium ferrosilicon. 

Properties; Dark crystalline brittle metallic lumps or 
powder; evolves flammable gas in contact with mois- 
ture. Must be kept cool and dry. 

Hazard: Rammable, dangerous fire risk. 

Shipping regulations; (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on passenger 
planes. 

lithium fluoride LiF. 

Properties; Fine white powder; sp. gr. 2635 (20°C); 
m.p. S42°C; b.p. 1670°C; slightly soluble in water; 
docs not react with water at red heat; soluble in acids 
and hydrofluoric acid; insoluble in alcohol. 

Dcrivatoin: Reaction of hydrofluoric acid with lith- 
ium carbonate. 

Grades; Guaranteed 98% (min) LiF; C.P.; single pure 
crystals. 

Hazard; Toxic. Strong irritant to eyes and skin. Tol- 
erance: 2.5 mg per cubic meter of air (as F). 

Uses; Welding and soldering flux; ceramics; hcat- 
c.xchange media; synthetic ciystals in infrared and 
ultraviolet instruments; roeke’t fuel component; ra- 
diation dosimetry. Component of fuel for molten 
salt reactors; x-ray diffraction. 

lithium fluorophosphatc LiF - LiiPOi - H:0. 

Properties; White crystals. 

Denvation; Interaction of lithium fluoride and lith- 
ium phosphate. 

Use; Ceramics. 

lithium gallate. A material having strong piezoelectric 
properties; used in electronic devices. 

lithium grease. A grease using a lithium soap of the 
higher fatty acids as a base. Water-resistant; stable 
when heated above melting point and cooled again. 
Used in aircraft and low temperature service. Sec 
lithium stearate; lubricating grease. Lithium hy- 
droxystearatc from hydrogenated castor oil is also 
widely used. 

lithium hydride Lill. 

Properties; White, translucent, crystalline mass or 
powder. Commercial product is light bluish-gray 
due to minute amount of colloidally dispersed lith- 
ium. Sp. gr. (20°C) 0.82; m.p. 6S0°C; decomposition 
pressure nil at 25°C, 0.7 mm at SCXl^C. 760 mm at 
approx. 850°C. Decomposed by water, forming hy- 
drogen and lithium hydroxide; insoluble in benzene 
and toluene; soluble in ether. 

Derivation: Reaction of molten lithium with hydro- 
gen. 

Grades; 93-95%, b.ased on hydrogen evolution. 

Containers; Cans; cases; dnims. 

H.azard; Flammable, dangerous fire risk; ignites 
spontaneously in moist air. Use dry chemical to ex- 
tinguish. Tolerance. 0.025 mg per ctibic meter of 
air. (.See ”Lith--\"). 

Uses; Desiccant; source of hydrogen; condensing agent 
in organic synthesis; preparation of lithium amide 
and double hydrides; nuclear shielding malcnnl. 

Shipping re.culations; (Rail) Yellow labc-l, (Air) Flam- 
mable Solid bhel. Not acceptable on passenger 
planes. 

lithium hydroxide l.iOH 

PropcrtiC'.; Colorless crystals; sp. gr. 1 •!!-. m.p. 


Superior numlsers refer to Manufacturers of Trade Mark Products. F'or page numlK-r see Conimls. 
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462°C; b.p. 924°C, decomposes; slightly soluble in 
alcohol and water. 

Derivation; Causticizing of lithium carbonate; action 
of water on metallic lithium; or by addition of Li20 
to water. 

Hazard; Water solutions are strong irritants. 

Uses; Storage battery electrolyte; carbon dioxide ab- 
sorbent in space vehicles; lubricating greases; ce- 
ramics. 

lithium hydroxystearate 

LiOOC(CH2),oCHOH(CH2)sCH3. 

Properties; White powder; m.p. 205°C. Dissolves in 
hot petroleum oil to form greases. Combustible; low 
toxicity. 

Derivation; From hydrogenated castor oil. 

Use; Greasemaking. 

lithium hypochlorite LiOCl. 

Hazard: Strong oxidant; may ignite organic materials. 
Uses; Bleach; sanitizing agent. 

Shipping regulations; (dry, containing more than 39% 
available chlorine) (Rail) Yellow label. (Air) Oxi- 
dizer label. 

lithium iodate LilOj. 

Properties: White powder, sp. gr. 4.487 (25°C); m.p. 
50-60''C (transition point from alpha to beta form); 
soluble in water; insoluble in alcohol. An oxidizing 
material. 

lithium iodide trihydrate Lil •3H2O. 

Properties: White crystals; soluble in water and in al- 
cohol. Sp. gr. 3.48 (25°C); m.p. 72°C, loses water; 
(anhydrous) 450°; b.p. 1171°C. Extremely hygro- 
scopic. 

Derivation: Action of hydriodic acid on lithium hy- 
droxide, with subsequent crystallization. 

Uses; Air conditioning; catalyst in acetal formation; 
solubilizes lithium in propylamine; nucleonics. 

lithium lactate LiCiHjOj. 

Properties: White odorless powder; very soluble in 
water with practically neutral reaction. Lithium lac- 
tate is nonhygroscopic and stable, whereas sodium 
lactate can be prepared in solution only. 

Use; Wherever a dry alkali lactate is required. 

lithium inanganite Li2Mn03. 

Properties; Reddish-brown powder. Insoluble in 
water. Extremely stable. 

Hazard: Moderately toxic. 

Uses; Smelter addition in the manufacture of frit; as 
a mill addition; ceramic-bonded grinding wheels. 

lithium metaborate dihydrate LiB02 • 2H2O. 

Properties: White crystalline powder; soluble in water; 
m.p. 840°C (anhydrous). 

Uses; Ceramics (flux in enamel cover coats; increases 
resistance to torsion); welding and brazing (anhy- 
drous form); nucleonics. 

lithium metasilicate (lithium silicate) Li2Si03. 
Properties; White powder; m.p. 1201°C; sp. gr. (25°C) 
2.52; insoluble in water. 

Uses: Flux in glazes and ceramic enamels; welding rod 
coating. 

lithium methoxide (lithium methylate) LiOCHs. 
Properties; White, free-flowing powder; soluble in 
methanol. Must be protected from moisture. 

Grade; Commercially available as a 10% solution in 
methanol. 

Hazard: Solution highly toxic by ingestion. 

Uses; Strong base and chemical intermediate where 
water is undesirable. 

lithium methylate. See lithium methoxide. 


lithium molybdate Li2Mo04. A white crystalline com- 
pound soluble in water. M.p. 705° C; sp. gr. 2.66. 
Uses: Steel coating; petroleum cracking catalyst. 

lithium niobate (lithium metaniobate) LiNb03. Single 
crystals available. M.p. 1250°C; sizes up to 6" long 
and 1/2" diam. 

Uses: Infrared detectors; transducer in laser technol- 
• ogy. 

lithium nitrate LiN03. 

Properties: Colorless powder; sp. gr. 2.38; m.p. 261°C; 
soluble in water and alcohol. 

Derivatoin: Reaction of nitric acid with lithium car- 
bonate. 

Grades: Technical; commercially pure; reagent. 
Hazard: Dangerous explosion risk when shocked or 
heated. Strong oxidizing agent. 

Uses: Ceramics; pyrotechnics; salt baths; heat-exchange 
media; refrigeration systems; rocket propellant. 
Shipping regulations: Nitrates, n.o.s., (Rail) Yellow 
label. (Air) Oxidizer label. 

lithium nitride LisN. 

Properties; Brownish-red crystals of hexagonal struc- 
ture, or fine, free-flowing red powder. Water vapor 
in moist air causes slow decomposition. Reacts with 
water giving lithium hydroxide and ammonia. Insol- 
uble in most organic solvents, but sparingly soluble 
in polyethers. Density approx, 1.3g/cc (25°C); 
m.p. 845° C; decomposition pressure not measurable 
below 1250°C. 

Hazard: Ignites at high temperatures. Use dry chem- 
icals to extinguish (see “Lith-X”). 

Uses: Nitriding agent in metallurgy; reducing and nu- 
cleophilic reagent in organic reactions; source of 
bound nitrogen in inorganic reactions. 

Shipping regulatoins: (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Flammable Solid label. Not ac- 
ceptable on passenger planes. 

lithium orthophosphate. See lithium phosphate. 

lithium oxide (lithia) Li20. White powder; m.p. 
1427°C; density 2.023 g/cc (25°C). A strong alkali. 
Hazard: Water solutions of high concentratoin are 
strong irritants. 

Uses: Ceramics and special glass formulations; carbon 
dioxide absorbent (mineral water). 

lithium perchlorate LiC104. 

Properties; Colorless deliquescent crystals; sp. gr. 
2.429; m.p. 236°C; decomposes at 430°C; has more 
available oxygen than liquid oxygen (on a volume 
basis). Reacts with 4NH3 to form an ammoniate. 
Forms LiC104 ■ 3H2O, colorless crystals with sp. gr. 
1.84; m.p. 75°C. Soluble in water and alcohol. 
Hazard; Oxidizing agent; dangerous fire and explo- 
sion risk in contact with organic materials. Irritat- 
ing to skin and mucous membranes. 

Use: Solid rocket propellants. 

Shipping regulatoins: Perchlorates, n.o.s., (Rail) Yel- 
low label. (Air) Oxidizer label. 

lithium peroxide Li202. 

Properties; Fine white powder; m.p., decomposes; 
density 2.14 g/cc (20°C). In closed container no de- 
tectable loss of available oxygen. Soluble in water, 
8% (20°C); anhydrous acetic acid, 5.6% (20°C); in- 
soluble in absolute alcohol (20° C). 

Derivatoin: Addition of hydrogen peroxide to lithium 
hydroxide. 

Hazard; Dangerous fire and explosion risk in contact 
with organic materials. Strong oxidizing agent. 

Uses: As supplier of active oxygen; commercial sam- 
ples have 32.5% to 34% available oxygen center* 



521 


LIVER 


Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. 

lithium prosphatc (lithium orthophosphate) 
2Li,P04-Hj0. 

Properties: White, crj’stallinc powder; soluble in 
acids; slightly soluble in water; sp. gr. 2.41. 

lithium ricinolcate LiOOCCnHj’OH. 

Properties; White powder. M.p. I74°C. Insoluble or 
limited solubility in most organic solvents. Combus- 
tible. 

Derivation: Castor oil. 

Uses; Alcoholysis and ester interchange catalyst, 
lithium silicate. See lithium metasilicatc. 

lithium silicon. An alloy of lithium and silicon. 
Properties: Black, shiny lumps or powder with sharp 
irritating odor. Keep cool and dry. 

Hazard; Dangerous fire risk; reacts with water to 
form flammable gases. 

Shipping regulations: (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on passenger 

lithium stearate LiCmHjsOj. 

Properties: White crystals; sp. gr. 1.025; m.p. 220'’C; 
insoluble in cold and hot water, alcohol, and ethyl 
acetate; forms gels with mineral oils. 

Derivation: Reaction of stearic acid with lithium car- 
bonate. 

Grades; Grease; cosmetic. 

Uses; Cosmetics; plastics; waxes; greases; lubricant in 
powder metallurgy; corrosion inhibitor in petroleum; 
flatting agent in varnishes and lacquers; high- 
temperature lubricant. 

lithium sulfate Li:SOi • H:0. 

Properties: Colorless crystals; sp. gr. 2.06; m.p. 
I30°C; soluble in water, insoluble in 809f alcohol. 
Docs not form alums. 

Derivation: Reaction of sulfuric acid with lithium car- 
bonate or witli spodumenc ore. 

Grades; Technical and pharmaceutical. 

U.scs; Pharmaceutical products: ceramics. 

lithium tetrahorate Li.-BjOi • 5H;0. 

Properties; White crystalline powder; m.p.. loses wa- 
ter 200'’ C; very soluble in water, insoluble in alcohol. 
Derivation; Reaction of bone acid with lithium car- 
bonate. 

Uses; Ceramics; vacuum spectroscopy; metal refining 
and degassing. 

lithium titan.'itc Li.-TiOi. W'hite powder. Insoluble in 
water, lias strong fluxing properties in small per- 
cenuigcs in titanium-bearing enamels, llie insolubility 
permits its ii.sc in vitreous and scmi-vitrcous glazes. 

lilhiiini Iri-tcrt-hutoxy.Tluminohjdridc. .See lithium alii- 
mimim tri-tert-butoxyhydride. 

lithium tungstate l.i.AVOi. White crystals; sp gr .’71. 
soluble in water. 

lithium snnad.'ile (lillmim metasanndate) l.iVOi ■ 2M;0 
Properties: Vcllouish powder; soluble in water 

litbium zircon.alc Li.-ZrOj White powder, insoluble in 
ss.iicr F.tficicni flux in glasses containing zirconium 
shoMdc; ics'omincnded asa flux in zuconium-s'p.K'ilied 
enamels, glares and porcelains 

bttnurn.rirconium silicate l.i.-O ZtO- SiD; White 
powder .A strong fiux in enamels, gl.i/es .ind porcc- 
l-tiiis It s’.in t>c used in pl.ice of lilhuim nrcori.’.te 


lithocholic acid C.-jHrjO.OH. A bile acid. 

Properties; Crystallizes in leaflets from alcohol; m.p. 
I84-1S6°C. Not precipitated by digitonin. Freely 
soluble in hot alcohol; soluble in ethyl acetate; 
slightly soluble in glacial acetic acid; insoluble in 
water, ligroin. 

Dcrivatoin: From bile and gallstones; from dcoxy- 
cliolic acid or cholic acid. 

Use: Biochemical research. 

lithol red. One of a group of pigments made by com- 
bining Tobias acid and bcta-naphthol. 

Available as sodium, barium, and calcium lithols. 
Poor resistance to sunlight and weathering; gener- 
ally good resistance to bleeding and to chemicals. 
Uses: Industrial enamels; toys and dipping enamels; 
rubber, plastics, etc. 

lithol rubine OOCC,r,H<(OH)N;NG.H,(CH.)SO;OCa. 

« — - f 

Tlic calcium salt of an az.o pigment, made by diazo- 
tiz.ing para-toluidinc-mcta-sulfonic acid and coupling 
with 3-hydroxy-2-naphtholic acid. Has poor hiding 
power; good’ rrcisfancc to bfcccfing anef bakmg; fair 
iightfastness and alkali resistance. 

Uses: Paints, plastics, printing inks, cosmetics. 

lithoponc. A white pigment consisting of 2S^f zinc 
sulfide and 72Cr barium sulfate, formerly used widely 
in paints, white rubber goods, paper, white leather, 
etc. It lias been largely replaced by titanium dioxide 
pigments. 

“Ufliosol.*’’‘ Trademark for a group of pigment.?, 
specialty dyes, acids and b,ascs. Die acids and bases 
arc specially prepared for the manufacture of lakes 
and organic pigments. 

“Lith-X.”'''' Trademark for a graphitc-b.isc dry chem- 
ical extinguishing agent suitable for fires of' lithium 
and of metals such as titanium and zirconium. 

litmus (lichen blue). 

Properties: A blue, amorphous powder (frequently 
compressed into small cakes or stocks). Soluble in 
water; changes color with acidity of solution; red at 
pH 4.5, blue at pH 8.3. 

licrivalion: By treating lichens (particularly vnriol.iria 
Iccanora and V. rocclla) with ammonia and pot- 
ash and then fermenting the mass. 

Use: Indicator in analnical themistry where preci- 
sion is not required; soil testing. 

I.iltlc, Arthur D. (1863-1935). Born in Boston. I.itilc 
was a pioneer in tlic field of indusitial rese-arch and 
chemical consulting. Original!) an authorit)- on p.i- 
per technology, he established a consuliing indus- 
trial chemical laboratory in 18X6. wlr.di has since 
become a large mstitiition of world-wide rcpui.a- 
tion, located in Cambridge. Mass li has served as a 
proton pc of man;, industn.illy oncnicd cisnsuliing 
iirms that have become a significant factor in the 
growth of research in the hot half ecniurv-. It h.as 
made significant contributions m sucfi ticids as 
fiavors. (ood chemistry and .leccptabdiiv. p.iprr 
chcmnitv and riihlser chemistry, as well as m cor- 
porate rnanagcmeni 

liver. A term (ortTictiv used lo e!i.vr.<rtc:ue c.'m- 
pound' containing sulfides or 'ulf.itcs. p.”,s'Mv >.'<• 
c.iiisc of it’.e si.vtk blown csdor. eg . liver of nilfu:. 
liver of hme. etc Ihe word is outmixied and .'-.d.! 
be avoided 


Suprtinr numbers refer lo .Manufarturerx sif Trade Mark I'rodurts. For pare mimtier vre ( (fnlrtils. - 
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Vivering. A sharp or pronounced increase in the vis- 
cosity of a paint or printing ink, as a result of which 
it becomes a coagulated and unusable mass, "niis 
may be due to oxidation or to partial polymeriza- 
tion of the components. 

lixiviation. See leaching. 

“LNA."'’' Trademark for leucyl aminopeptidase sub- 
strate used as diagnostie agent in medicine. 

LNG. Abbreviation for liquefied natural gas. See 
natural gas. 

loam. A soil comprised of 25-50% sand, 30-50% silt, 
and 5 - 25 % clay. See also soil. 

“Lo-Bax.”*'' Trademark for a chlorine sterilizer de- 
signed especially for handlers of milk and other 
dairy and food products who require clear, fast- 
killing bactericidal solutions. It is a stable, quick- 
dissolving powder containing 50% available chlorine. 

“Loctitc”^” Trademark for anaerobic polymers which 
retain liquid while exposed to air and which auto- 
matically harden without heat or catalysts when con- 
fined between closely fitted metal parts. Applied to 
mating surfaces before, during, and after assembly. 
Available in range of strengths and viscosities for a 
wide variety of appliations. 

locust-bcan gum. See carob-seed gum. 

“Lodcx.””’ Trademark for fine particle permanent 
magnet material and permanent magnets. 

logwood (hematoxylin) C10H14O6 • SHiO. 

See hematein; dye, natural. 

“Loloss.””' Trademark for guar gum drilling fluid 
additive. 

“Lomar.”’°’ Trademark for condensed naphthalene 
sulfonate. Used as dipersing agents in paper-making, 
cement and concrete, gypsum wallboard, emulsion 
polymerization, dyeing, etc. 

“Lomax.””"* Trademark for the catalyst used in the 
“Isomax” process (q.v.). 

London purple, solid. An insecticide containing arsenic 
trioxide, aniline, lime, and ferrous oxide. Insoluble 
in water. 

Hazard: Highly toxic by ingestion and inhalation. 
Shipping regulations: (Rail, Air) Poison label. 

loretin (ferron). See 7-iodo-8-hydroxyquinoline-5-sul- 
fonic acid. 

“Lorfan” Tartrate.™ Trademark for a brand of leval- 
lorphan tartrate (q.v.). 

“Lorite.”'^* Trademark for a natural extender com- 
posed of predominantly acicular particles containing 
approximately 80% calcium carbonate and 20% dia- 
tomaceous earth. Has a flatting and bodying effect 
in paints and is recommended for sealers, flats, 
semi-glosses, undercoaters, and emulsion paints. 

“Lorol.”' Trademark for a group of straight-chain 
(normal) even-numbered-carbon alcohols ranging 
from C-8 (octyl) to C-18 (stearyl), and including 
mixtures of these. 

Properties: Colorless liquids or white flakes. 

Grades; Technical; N.F. (“Lorol” 24, cetyl alcohol); 
U.S.P. (“Lorol" 28, stearyl alcohol). 

Containers: Various up to tank trucks and tank cars. 
Uses: Intermediates in manufacture of detergents, lu- 
bricating oil additives quaternary ammonium com- 
pounds, mcrcaptans, textile finishing agents, plasti- 
cizers, and perfumes; antifoam agents; emulsifying 


and softening agents in cosmetics, salves, and oint- 
ments. 

“Lorothidol.”''’^ Trademark for bithionol (q.v.). 

“Lorox.”^*. Trademark for either a powder or solu- 
tion containing linuron (q.v.). 

lost wax process. A ceramic or metal casting method 
used to make reproductions of sculptured pieces, and 
adapted to industry for manufacture of precision 
metal parts. It is generally known as precision in- 
vestment casting. The sequence of operations is (1) a 
wax prototype is made in a metal mold; (2) several of 
these are attached to a central member, also made of 
wax to form a “tree”; (3) the tree is dipped and dried 
eight times in a ceramic glaze, thus building up a 
coating or “investment”; (4) the assembly is baked 
in an oven, thus melting out the wax, leaving a cavity 
which is then used as a mold for liquid metal. Great 
accuracy can be obtained with this method. The 
exact nature of the waxes and coatings are not 
disclosed. 

“Lotol.”^"'* Trademark for a series of compounded 
latices, based on all synthetic and natural types. 

“Loupole.”®’ Trademark for a detergent used for 
boiling-off rayon piece goods at low and elevated 
temperatures; particularly recommended for graph- 
ite streak removal; has good compatibility with soap 
and other detergents. 

“Lovibond.”**' Trademark for a color analysis tech- 
nique for petroleum products used chiefly in England, 
but never adopted by ASTM. 

low-alloy steel. See alloy steel. 

low explosive. See explosive, low. 

low-melting alloy. See alloy, fusible. 

low-pressure resin. See contact resin. 

low-soda alumina. Aluminum oxide (AI2O3) with less 
than 0.15% sodium oxide (NazO) content. 

Use: High-grade electric insulators and other ceramic 
bodies. 

LOX. An abbreviation for liquid oxygen, especially 
when used as a rocket fuel. 

“Loxife.”’’’ Trademark for rubber cements, disper- 
sions, and latices, consisting of natural and synthetic 
rubbers and reclaimed rubbers in latex form, dis- 
persed in water or dissolved in solvents. 

Containers: 55-gal drums. 

Uses: Impregnating and spreading paper and textiles; 
adhesives for rubber to metal, rublzer to rubber, etc. 

LPG. Abbreviation for liquefied petroleum gas (q.v.). 

Lr Symbol for element lawrencium. 

LSD. Abbreviation for lysergic acid diethylamide (q.v.). 

“L-70 Series Surfactants.”"''’ Trademark for a class 
of organo-siliones. 

Uses; Wetting agents, emulsifiers and coemulsifiers, 
penetrants, foamers and foam stabilizers, defoamers, 
lubricants, leveling agents, antistats, and textile 
softeners. 

“LSW Dyes”"** Trademark for a series of disperse 
dyes for polyester fibers. 

LTH. Abbreviation for luteotropic hormone. See lu- 
teotropin. 

Lu Symbol for lutetium. 
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lube oil additive. A chemical added in small amounts 
to lubricating oils to impart special qualities, such 
as low pour point when chlorinated hydrocarbons 
are added. Other special properties are: 

low viscosity index butene polymers 

detergent and suspensoid 

properties metallic stearate 

soaps 

oxidation stability calcium stearate 

reduced foaming tendency silicone compounds 

resistance to high operating 

temperatures phosphorus penta- 

sulfide, zincdithi- 
ophosphate 

Note: The effect of automotive antipollution devices, 
which increase the operating temperatures of engines, 
upon lubricating oils and their additives is being 
thoroughly researched by lube oil manufacturers. 
Results may increase the use of some types and re- 
duce or eliminate others. 

lubricant, solid. A material having a characteristic 
crystal habit which causes it to shear into thin, flat 
plates, which readily slide over one another and thus 
produce an antifriction or lubricating effect. See 
mica, graphite, molybdenum disulfide, talc, boron 
nitride. 

lubricant, synthetic. Any of a number of organic fluids 
having specialized and effective properties that are 
required in cases where petroleum-derived lubri- 
cants are inadequate. Each type has at least one 
property not found in conventional lubricants. 
Though their cost is much higher, they can be used 
over a wide range of temperatures and are stable to 
heat and oxidation. The major types are polyglycols 
(hydraulic and brake fluids), phosphate esters (fire- 
resistant), dibasic acid esters (aircraft turbine en- 
gines), chlorofluorocarbons (aerospace), silicone oils 
and greases (electric motors, antifriction bearings), 
silicate esters (heat-transfer agents and hydraulic 
fluids), neopcntyl polyol esters (turbine engines), 
and polyphenyl ethers (excellent heat and oxidation 
resistance, but poor performance at low tempera- 
tures). An unusual property of synthetic lubricants 
is their exceptional resistance to ionizing radiation. 

lubricating grease. A mixture of a mineral oil or oils 
with one or more soaps. The most common soaps are 
those of sodium, calcium, barium, aluminum, lead, 
lithium, potassium and zinc. Oils thickened with 
residuum, petrolatum or wax may be called greases. 
Some form of graphite may be added. Greases mnge 
in consistency from thin liquids to solid blocks and 
in color from transparent to black. The specifica- 
tions for a grease arc determined by the speed, 
load, temperature, environment, and metals in the 
desired application. Texture of grease may be smooth, 
buttery, ropy or stringy, fibrous, spongy, or rub- 
bery. Tlie texture does not necessarily indicate the 
viscosity of the grease, but is related to the 
formulation and methods of manufacture. 

Sec also lubricating oil. 

lubricating oil (lube oil). A selected fraction of refined 
mineral oil used for lubrication of moving surfaces, 
usually metallic, and ranging from small precision 
machinery (watches) to the heaviest equipment. Lu- 
bricating oils usually have small amounts of addi- 
tives to impart special properties such as viscosity 
index and detergency. They range in consistency 


from thin liquids to grease-like substances. In con- 
trast to lubricating greases, lube oils do not contain 
solid or fibrous materials. Sec also porpoise oil; 
transformer oil; lubricant, synthetic; extreme-pressure 
additive (2); lube oil additive. 

lubrication. The introduction of a substance of low 
viscosity between two adjacent solid surfaces, one of 
which is in motion (bearing). From an engineering 
point of view, the chemical nature of the substance 
is not of critical importance. Thus materials as di- 
verse as air. water, and molasses could theoretically 
be used as lubricants under appropriate conditions. 
Air and water have been used, as well as some solids 
such as graphite; but in general oils, fats, and waxes 
are utilized. The ability of a substance to act as a 
lubricant is sometimes called lubricity. See also lubri- 
cant, solid. 

“Lubricin” N-l.”‘ Trademark for a low viscosity ri- 
cinoleatc derivative that increases the oiliness and 
wetting power of mineral oils; decreases corrosion, 
and exhibits detergent action on tar. varnish, and 
carbon o’epostfs. 

Used as an additive for lubricating oils, motor fuels, 
and cutting oils. 

“Lubricin” V-1.^’ Trademark for a lubricant which 
facilitates the processing of rigid vinyl plastics. 

lubricity. Sec lubrication. 

“Lubriseal."'*’ Trademark for a lubricating, .sealing, 
and rust-inhibiting stopcock grease or spray. 

“Lubrol” 90.^'* Trademark for an oleic acid-cthylcne 
oxide condensate. Emulsifier for mineral oil, kcro- 
sine, fatty acid esters. 

“Lucalox.”’^' Trademark for a transparent, polycrys- 
talline alumina; used in special lamp bulbs to pro- 
duce a golden white light considered superior for in- 
dustrial, commercial, outdoor and consumer lighting 
applications. 

“Lucidol.”’’'' Trademark for benzoyl peroxide (q.v.). 

lucifcrase. An enzyme occurring only in fireflies. Sec 
luciferin. 

lucifcrin. An albumin present in some animals (nota- 
bly fireflies) which, under the influence of the en- 
zyme lucifcrase. exhibits bioluminescencc. When lu- 
cifcrin (along with lucifcrase) comes in contact with 
adenosine triphosphate, present in all living cells, a 
chemical reaction occurs which causes luminescence. 
By correlating its intensity with the amount of aden- 
osine triphosphate present, a means of measuring 
bacterial growth is obtained. Applications in bio- 
medical technology are envisaged for this so-called 
“luminescence biomeicr." 

“Lucitc."'' Trademark for acrylic resins consisting of 
a scries of polymeric esters of methacrylic acid. 
CH:C(CHi)COOR. in which R is methyl, ethyl, n- 
butyl. isobutyl, or combinations of these alkyl groups. 
Tlicsc arc water-white, transparent, thermoplastic 
resins in granular or solution forms; used in lac- 
quers. coatings, adhesives, modifiers for other resins. 
"Lucitc" is also a trademark for an acrylic mono- 
mer. methyl methacrylate; for acrylic resins, in the 
form of injection molding and extrusion powders; 
for acrylic resin dental materials; and for aaylic 
syrup, a liquid methyl methacrylate for me in trans- 
lucent and decorative panels. Sec acrylic resin 
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“Ludox.”’* Trademark for series of aqueous colloidal 
silica sols. 

Uses; Floor polishes; paints; adhesives; paper coat- 
ings; catalyst supports; latex products; textile clean- 
ing treatments; photosensitized paper, binder for 
inorganic fibrous materials; reactant for synthetic 
silicates. 

“Lugatol.”““ Trademark for anionic dyes having 
good tinctorial and fastness properties for all kinds 
of leather. 

Lugol’s solution. An aqueous solution containing 5 g 
iodine and 10 g potassium iodide per 100 ml water. 
Grade: U.S.P. 

Uses; Medicine and pharmaceuticals. 

“Lumatex.”'’® Trademark for a series of mineral and 
organic pigment dyestuffs which can be fixed on all 
types of textile fibers with suitable binders. 

“Lumigraphic” Pigments. Trademark for fluores- 
cent dyestuffs on a resin base. Used in poster paints, 
inks, plastics, etc., where extreme brightness and 
daylight fluorescing properties are desirable. 

“Luminal.” '“Trademark for phenobarbital (q.v.). 

See also barbiturate. 

luminescence. The emission of visible or invisible ra- 
diation unaccompanied by high temperature by any 
substance as a result of absorption of exciting en- 
ergy in the form of photons, charged particles, or 
chemical change. It is a general term which includes 
both fluorescence and phosphorescence. Special 
types are chemiluminescence, bioluminescence, elec- 
troluminescence, photoluminescence, and tribolumi- 
nescence. Common examples are light from the fire- 
fly, fluorescent lamp tubes and television screens. 
See also fluorescence; phosphorescence; phosphor. 

lupanine C15H24N2O. An alkaloid. Both dextro and 
levo forms are known. The latter is a colorless oil. 
The material has also been described as a yellow syr- 
upy liquid with green fluorescence. 

Properties: (zf-form) White needles; m.p. 40'’C; distils 
undecomposed at 220°C (10 mm); slightly soluble in 
water, with an alkaline reacton; soluble in alcohol, 
ether, and chloroform; refractive index (n 24/D) 
1.5444. 

Derivation; From the seeds of Lupinus albus and Lu- 
pinus angustifolius. 

Use; Medicine. 

“Luperco.”'^'' Trademark for a series of organic per- 
oxides including aromatic diacyl, ketone, and alkyl 
peroxides. 

Hazard: See peroxide (1). 

Uses: Crosslinking polyethylene; curing synthetic and 
natural rubber; vinyl polymerization initiator; cata- 
lyst in polyester and vinyl monomers; mild organic 
oxidizing agents. 

“Lupcrox.””'* Trademark for a group of organic per- 
oxides. 

2,5-2,5. 2,5-Dimethylhexane-2,5-dihydroperoxide. 

6. Technical bis(l-hydroxycyclohexyl) peroxide. 

1 18. 2,5-Dimethylhexane-2,5-diperoxybenzoate. 
Hazard; See peroxide (1). 

Uses; Catalyst for polymerization of polyesters and 
vinyls; elastomer vulcanization. 

“Lupersol.”'*^ Trademark for a group of organic 
compounds including aliphatic diacyl peroxides, ke- 
tone peroxides, alkyl peroxyesters, and alkyl perox- 
ides. 

Haznrd; See peroxide (1). 


Uses; Polyethylene crosslinking, elastomer vulcaniza- 
tion, vinyl and polyester polymerization; replace- 
ment for MEK. peroxide; pharmaceutical and fumi- 
gant applications. 

2,6-Iupetidine. See 2,6-dimethylpiperidine. 

“Lupolen.”''^“ Trademark for series of high- and low- 
density polyethylenes. 

“Luposec.”^’ Trademark for a stable cationic emul- 
sion of waxes with aluminum salts used in one-bath 
method for showerproofing or water-repelling all 
textile fabrics. 

“Luposol.”^'” Trademark for a prepared solution of 
locust bean gum used for finishing or as a printing 
paste. 

“Luran S” (ASA polymer).'*'*'’ Trademark for acrylic 
ester-modified styrene-acrylonitrile terpolymer. A 
thermoplastic material claimed to be excellent for 
outdoor use. Highly resistant to sunlight and weath- 
ering. 

“Lurex.’’^" Trademark for metallic yarns produced 
in two forms: (1) lamination of clear plastic films and 
metallic foil or metallized film; (2) plastic film met- 
allized and coated on both sides with a protective 
plastic lacquer. 

Lurgi process. A coal gasification method in which 
synthesis gas is obtained from coal by reaction with 
steam and oxygen. The gas mixture is then catalyt- 
ically methanated in a fixed-bed reactor at high 
temperature. A methane content of 90 to 95% and a 
Btu value of about 1000 is possible. The Lurgi pro- 
cess can also be adapted to productoin of methyl 
alcohol. Some 15 plants using this process are in 
production throughout the world. See also gasifica- 
tion. 

“LuSoil.”” Trademark for a mineral soil conditioner 
derived from attapulgite. 

“Lustan.”*’ Trademark for a pair of glass mold re- 
lease agents; one grade is an emulsion-type product, 
the other is graphite-in-oil type. 

luster. The appearance of the surface of a substance 
in reflected light. The term is used particularly in 
describing minerals. Types of luster are: (a) metallic, 
like metals, or the mineral pyrite; (b) vitreous, like 
glass or quartz; (c) adamantine, exceedingly bril- 
liant, like diamond; (d) resinous, like resin, or sphal- 
erite; (e) dull, not bright or shiny; like chalk. 

See also delustrant. 

“Lustran.”’* Trademark for ABS and SAN molding 
and extruding compounds. 

“Lustrasol.”’^ Trademark for acrylic and acrylic- 
modified alkyd solutions. 

“Lustre-Phos.”^* Trademark for dentifrice grade of 
calcium orthophosphate. 

“Lustrex.”’* Trademark for styrene molding com- 
pound, and extruding and calendering material. 

“Lustrone”^’ Trademark for plasticized nitrocellulose 
lacquers tinted with dyes. 

Use; Transparent color effects on leather. 

lutein. A yellow pigment isolated from the corpus lu- 
teum, and found in body fats and egg yolks. It is a 
carotenoid and is similar to, or identical with xan- 
thophyll (q.v.). 

luteotropin (adenohypophyseal luteotropin; prolactin; 
lactogenic hormone; LTH). One of the hormones 
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secreted by the anterior lobe of the pituitary gland. 
It aids in causing growth of the mammary gland and 
initiates milk secretion by the mammars' gland; it 
also influences the activity of the corpus lutcum, 
including the secretion of progesterone. 

Properties; Crystalline protein; molecular weight 
about 33.300; almost insoluble in water; soluble in 
dilute acids and acidified methanol and ethanol. 

Use: Medicine. 

lulctia. See lutetium oxide. Sec also rare earths, 

lutetium Lu Metallic element. Atomic number 7|; 
group IIIB of the periodic table; a lanthanide rare- 
earth. Atomic weight 174.97; valence 3. It has one 
natural radioactive isotope (I.u-17f)) with half- 
life of 2.2 X 10'" years. See rare-earth metals. 
Properties; Metallic luster. Soft and ductile. Sp. gr. 
0.849; m.p. I652°C; b.p. 3327°C; reacts slossly with 
water; soluble in dilute acids. Difficult to isolate. 
Generally low toxicity. 

Occurrence: Monazite (about 0.003f() (India. Brazil. 
Africa, Australia, U.S.). 

Pern ;rff(TiT.' Redtretfem (tf (tre Rttarrdc or c'lViVrribV 
with calcium. 

Grades; Regular, high purity (ingots, lumps). 

Use: Nuclear technology. 

lutetium chloride LuCU • xH:0. (Anhydrous) sp. gr. 
3.98; m.p. 905*0. Water-soluble. 

Purity: Up to 99.97) lutetium salts. 

Containers: Glass bottles; fiber drums. 

lutetium fluoride LuFw 2H;0. (Anhydrous) m.p. 
1I82''C; b.p. 2200’C. Insoluble in water. 

Purity: Up to 99.97; lutetium salts. 

Containers; Glass bottles; fiber drums. 

Hazard; Toxic and irritant. Tolcrana* (as F): 2.5 mg 
per cubic meter of air. 

lutetium nitrate l.u(NOi)> ‘ fdl;0. 

Purity: Up to 99.971 lutetium salts. 

Containers: Glass bottles; fiber drums. 

Hazard: 1-ire and explosion risk. 

.Shipping reguations; Nitrates, n.o.s., (Rail) ^'cllou 
lalscl. (Air) Oxidizer label, 

lutetium oxide (lutetia) l.u.-Oi. 

Properties: W'hite solid; slightly hygroscopic; m.p 
about 25CK)''C; sp. gr. 9.42; absorbs water and car- 
bon dioxide. 

Derivation. Mona/itc sand. 

Grades; Up to 99.9''; purity 
Containers. Gl.-'ss bottles; iitsrr drums 

hitclium sulfate I.U;(SO,)i ■ KH;0. Soluble in water 
Punts: Up to 99 9'; liuctuim salts 
Coniainers Glass bottles, filver drums 

2,f>-hitidinc (2.(*-shmeth\ lp\ ridmc) 

NCtCHOCHCHCHCCH,. 

Piopeiites Colorless oils lupiid. pcppetmim odor, 
sp gt riots p 14.S C. fp C. relr.utise 

mdex I -‘.'JT.' (n 20 D) Derised from coat tat 
H.i/aii) .M,t\ be toxic and ll.itmiiable 
U'es P!'..'iim.icc’.itic.'.!s, trsins. dsrsrulls, rubber a.c- 
scS.-rators. rnsevlKide-. 

■\b'> .ssailible as 2.''-. 2.4., 2.5-. ',4-. '•.5- rsorr-.ers 

*1 Ulonat,"" Ir.'dem.itl to: sms] cthe.* polsrr.ers, 
s.d-.l a.nd in s.diiri.ui 

"liivap.dC W-tOM-B.'' ■ Ir.rd.-m.iri tor a spec-dls 
r-er.-.te.l subon.or.'. .v! tmish, use.' tn tes'-.'e ir <•.•'- 
SIS 


“I.uxol.**"' Trademark for a series of spirit and l.-icviuer- 
soluble dses. Usai in Lacquers, wotsj sr.iitrs. stamp 
inks, ball point pen inks, 

“I.uxolenc."^" Trademark for g’scctol and suUatcd 
glycerol trioleate. 

‘‘1-X-6S5."'' Trademark for a hc;<t-n‘actise resin used 
in the manufacture of rcady-mixctl ahimirnim prtints, 
grc.tsc- .and gasolinc-resisi.ant coatings, floor .and 
deck enamels and concrete curing compounds 

“l.xamine.”''' Trademark for ly.sinr for use .as an an- 
miril feed .supplement. 

“Lscedan."'' Trademark for a brand of adcnosine-.*^ 
phosphoric acid for medicinal use. 

Ijcopcne Cidl«. A long-chain hsdroc.arbon ssith thir- 
teen double bonds, ol which eleven arc conjugated. 
Related to carotene (q.v.). Combustible; nontoxic. 
Properties; Red cry.slals; m.p. 175' C; soluble i.a chlo- 
rolorm and carbon disulfide; slightly soluble in akt*- 
hol; insoluble in water. 

Source; Tlic main pigment of tomato, gaprik;!, rose 
hips. etc. 

“Lsern.’*-' Trademark for a spandex fitver (o.v.) in 
the form of continuous monofilaments, ,.\\ail.ib!e in 
yarn with denier from 40 to 2240. 

Properties; .Sp. gr, 1.21 tensile strength 0.8 gpd; brt.ak 
elongation 550','; moisture regain 1.3'';; m.p, 230 C; 
tensile recovery 957; from 50'7 elongation; soluble 
in dimethyl formamidc (hot), Comhusiihle, but ‘clf- 
cxiinguishing. 

U.scs: I'oundation garments, swim wear, surgical hose, 
and other clastic prodiias. 

he. Sec sodium hydroxide and potassium hsdroxide 

“Ujkopon.”’' Tradem.-irk for sodium hidrosulfite (q \ .) 

hocratic. Sec lyophilic, 

**l->orix.“*'’ Trademark for thermosetting resins and 
aftertreating agents used in textile prsieessing 

Kophilic. Characicnzing a materia! which re.idils 
goes into colloidal suspension in a liquid, if into 
water. It IS called Indrophilic. Tlie colLud is st.ibi- 
hzed b\ the forniaton of an .adsorbed layer of mole- 
cules of the dispersing medium abuit the suspended 
particles Systems of this type arc '.rid to Ik Kocraiic. 
Fxarnp'es' glue, gel.ilin; milk f.il p.articles 

Isophiliz.alon. Sec free, c-dry mg 

Uophobic. Ch.ir.ictcn/ing .a m.ncri.'i! wfuch exists in 
the colloidal Mate but svith .a tendency, to repel r.;- 
uids. if tb.e liquid is w.Uer. tlie ni.itcr;.',! ■..dk-.l i.s- 
dtophobic Sue!’, collo-ds arc ,re.''er.dl\ st.:b*'i.-ot 
tb.e .idsorption of ions. .-mJ co-igulale '.shrn. the 
charge is neutr.di.’cd !'xamp!.-s co’.lo-.d.i! g*d !, s,.'. 
loid.'t! .’f'cnic s-a.'Jide 

l.sa S>n;b.'! tor Issmr 

I'sergie acid C'.H -S.tt .btruct;;; e t-'>e,! st-i s •.• 
sfcri'C-.! 4-rir.g nuc!;u' 

Pfoperne-s i-.s,!!' !-2 n ok; 'Cr'. i * w.-'-ri 

in p’ote-s iron*, w.-ter 8*. p 24 f ( Id'.i It 
pt-.oter... tr'’-!er.i:e;s s.o i! 'e ir: p-.r.,,' - 
ub'e in w.xter .i-'.! reut:."' ote-i';-. s ^ > '- 
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D-Iyscrgic acid diethylamide (LSD) C 20 H 25 N 1 O. Syn- 
thetic derivative of lysergic acid. Only the D-form is 
active. Tasteless, colorless, odorless. 

Hazard; A strong hallucinatory and habit-forming 
drug, with possible mutagenic effects. Manufacture 
and sale are under legal restraint. 

lysidinc (methylglyo,xaiidine) CH 1 CNCH 2 CH 2 NH. 
Properties: Colorless, hygroscopic crystals; mousy 
odor; m.p. 105°C; b.p. 195°C. Soluble in water, al- 
cohol, and ether. 

Derivatin; From ethylenediamine hydrochloride and 
sodium acetate by dry distillation, decomposing the 
hydrochloride of the new base with concentrated po- 
tassium hydroxide and crystallizing. 

Method of purification: Recrystallization. 

Grades; Technical; 50% solution. 

Containers: Glass bottles. 

U.se: Medicine. 

lysine (alpha, epsilon-diaminocaproic acid; Lys.) 
NH 2 (CH 2 ) 4 CH(NH 2 )C 00 H. An essential amino 
acid. 


Properties: Colorless crystals; soluble in water; slightly 
soluble in alcohol; insoluble in ether; optically active. 
D(— )-lysine, m.p. 224°C with decomposition. L(+)- 
lysine, m.p. 224°C with decomposition. Nontoxic. 
Derivation: Extraction of natural proteins; syntheti- 
cally by fermentatoin of glucose or other carbohy- 
drates, and by synthesis from caprolactam. 

Uses: Biochemical and nutritional research; pharma- 
ceuticals; culture media; fortification of foods and 
feeds (wheat flour); nutrient and dietary supplement; 
animal feed additive. Commercially available as DL- 
and L-lysine monohydrochloride. 

lysozyme. An enzyme found in egg white. By hydro- 
lyzing certain sugar linkages in glycoproteins, it can 
dissolve the mucopolysaccharides found in the walls 
of certain bacteria, and hence acts as a mild anti- 
septic. Its three-dimensional structure has been de- 
termined by x-ray crystallography. It is a molecule 
containing about 2200 atoms composing 129 amino 
acid units strung together and intricately folded 
(molecular weight 14,500). 




m Abbreviation for meter. 

M Abbreviation for molar, used to characterize the 
concentration of a solution. A molar solution con- 
tains one mole of a substance in one liter of solution. 

m- Abbreviation for meta- (q.v.). 

nm Abbreviation for micrometer (q.v.). 

m/i Abbreviation for millimicron (q.v.). 

MAC. Abbreviation for methyl allyl chloride (q.v.). 

“Macaloid.”^^^ Trademark for a creamy white bene- 
ficiated clay (a magnesium montmorillonite) used as 
a thickening agent, adsorbent, flocculating agent, 
and stabilizer for emulsions and suspensions in aque- 
ous systems. Used primarily in paints, cosmetics, 
and pharmaceuticals. 

“Mace” (also called “Chemical Mace”). Trademark 
for a riot control gas dispersed as an aerosol. See 
chloroacetophenone. 

M acid. See l-amino-5-naphthol-7-sulfonic acid. 

macromolecule. A molecule, usually organic, com- 
prised of an aggregation of hundreds or thousands of 
atoms. Such giant molecules are in general of two 
types. (1) Individual entities (compounds) that can- 
not be subdivided without losing their chemical iden- 
tity; typical of these are proteins, many of which 
have molecular weights running into the millions. 
(2) Combinations of repeating chemical units (mono- 
mers) linked together into chain or network struc- 
tures called polymers; each monomer has the same 
chemical constitution as the polymer, e.g., isoprene 
(CsHs) and polyisoprene Synthetic elas- 

tomers (plastics) are typical of this kind of macro- 
molecule; cellulose is the most common example 
found in nature. Most macromolecules are in the 
colloidal size range. See also polymer, high; protein; 
colloid chemistry. 

macrose. See dexiran. 

madder. A natural dyestuff. See alizarin; lake; dye, 
natural. 

Maddrell’s salts (IMP). Insoluble sodium metaphos- 
phate, NaPOi-lI and NaPOi-llI. See sodium meta- 
phosphate. 

mafenide hydrochloride (para-aminomethylbenzenesul- 
fonamide hydrochloride; marfanil) 
(SOjNHjICsHjCHjNH, • HCl. 

Properties: White crystals; freely soluble in water; 
m.p. 260-265°C. 

Use; Medicine (ear infection; treatment of burns). 

“MagAmp.”’'" Trademark for magnesium ammonium 
phosphate (q.v.). 

“Magcarb.”'’’ Trademark for magnesium carbonate 
(q.v.). 

magenta. See fuchsin. 


“Mag-Li-Kote.”’” Trademark for a burned dolomite, 
ground; used for coating pig casting machine molds, 
cinder ladles, stools and ingot molds. 

“Maglite.”'^’ Trademark for light magnesium oxide. 

mag-lith. A magnesium-lithium alloy suggested as a 
structural metal in space vehicles. 

magma. 

(1) In medicine, a class of preparations in which 
finely divided, freshly precipitated, insoluble, inor- 
ganic hydroxides are suspended in water to form a 
viscous, opaque mixture which may settle out on 
standing. Magmas of bismuth, magnesium and iron 
are used, commonly called milk of bismuth, milk of 
magnesia, etc. 

(2) In geology, a molten mass within the earth’s 
crust (e.g., lava). The source of igneous rock. 

magnalium. An alloy of aluminum and magnesium. 

magnesia. Magnesium oxide that has been specially 
processed. See magnesium oxide. 

magnesia alba. See magnesium carbonate; magnesium 
carbonate, basic. 

magnesia-alumina MgO • AljOj. A synthetic spinel. 

magnesia, burnt. See magnesite, dead-burned. 

magnesia, calcined. See magnesite, caustic-calcined. 

magnesia, caustic-calcined. See magnesite, caustic- 
calcined. 

magnesia-chromia MgO • Cr20i. A synthetic spinel. 

magnesia, dead-burned. See magnesite, dead-burned. 

magnesia, fused. Used as a refractory and to handle 
electricity at high temperatures. See “Magnorite.” 

magnesia, lightburned. A special high-purity magne- 
sium oxide. 

magnesite. Natural magnesium carbonate (MgCOj). 
The term magnesite is loosely used as a synonym 
for magnesia, as are also the terms caustic-calcined 
magnesite, dead-burned magnesite, and synthetic 
magnesite. 

Properties; White, yellowish, grayish-white or brown 
crystalline solid. Sp. gr. 3-3.12; Mohs hardness 3.5- 
4.5. 

Occurrence: United States (California, Washington, 
Nevada); Austria; Greece. 

Uses: To make the various grades of magnesium 
oxide; to produce carbon dioxide. 

See also magnesium carbonate. 

magnesite, burnt. See magnesite, dead-burned. 

magnesite, caustic-calcined (caustic-calcined magnesia; 
calcined magnesite: calcined magnesia). Principally 
magnesia (magnesium oxide) MgO. TTie product ob- 
tained by firing magnesite, or other substances con- 
vertible to magnesia upon heating, at temperatures 
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D-lysergic acid diethylamide (LSD) CioH’^NjO. Syn- 
thetic derivative of lysergic acid. Only the D-form is 
active. Tasteless, colorless, odorless. 

Hazard: A strong hallucinatory and habit-forming 
drug, with possible mutagenic effects. Manufacture 
and sale are under legal restraint. 

lysidine (methylglyoxalidine) CHiCNCHiCH^NH. 
Properties: Colorless, hygroscopic crystals; mousy 
odor; m.p. 105°C; b.p. 195°C. Soluble in water, al- 
cohol, and ether. 

Derivatin: From ethylenediamine hydrochloride and 
sodium acetate by dry distillation, decomposing the 
hydrochloride of the new base with concentrated po- 
tassium hydroxide and crystallizing. 

Method of purification; Recrystallization. 

Grades: Technical; 50% solution. 

Containers; Glass bottles. 

Use; Medicine. 

lysine (alpha, epsilon-diaminocaproic acid; Lys.) 
NH2(CH2)4 CH(NHi)COOH. An essential amino 
acid. 


Properties: Colorless crystals; soluble in water; slightly 
soluble in alcohol; insoluble in ether; optically active. 
D(— Hysine, m.p. 224° C with decomposition. L(+)- 
lysine, m.p. 224° C with decomposition. Nontoxic. 
Derivation: Extraetion of natural proteins; syntheti- 
cally by fermentatoin of glucose or other carbohy- 
drates, and by synthesis from caprolactam. 

Uses; Biochemical and nutritional research; pharma- 
ceuticals; culture media; fortification of foods and 
feeds (wheat flour); nutrient and dietary supplement; 
animal feed additive. Commercially available as DL- 
and L-lysine monohydrochloride. 

lysozyme. An enzyme found in egg white. By hydro- 
lyzing certain sugar linkages in glycoproteins, it can 
dissolve the mucopolysaccharides found in the walls 
of certain bacteria, and hence acts as a mild anti- 
septic. Its three-dimensional strueture has been de- 
termined by x-ray crystallography. It is a molecule 
containing about 2200 atoms composing 129 amino 
acid units strung together and intricately folded 
(molecular weight 14,500). 




m Abbreviation for meter. 

M Abbreviation for molar, used to characterize the 
concentration of a solution. A molar solution con- 
tains one mole of a substance in one liter of solution. 

m- Abbreviation for meta- (q.v.). 

fim Abbreviation for micrometer (q.v.). 

ttifi Abbreviation for millimicron (q.v.). 

MAC. Abbreviation for methyl allyl chloride (q.v.). 

“Maealoid.”^^^ Trademark for a creamy white bene- 
ficiated clay (a magnesium montmorillonite) used as 
a thickening agent, adsorbent, flocculating agent, 
and stabilizer for emulsions and suspensions in aque- 
ous systems. Used primarily in paints, cosmetics, 
and pharmaceuticals. 

“Mace” (also called “Chemical Mace”). Trademark 
for a riot control gas dispersed as an aerosol. See 
chloroacetophenone. 

M acid. See l-amino-5-naphthol-7-sulfonic acid. 

macromolecule. A molecule, usually organic, com- 
prised of an aggregation of hundreds or thousands of 
atoms. Such giant molecules are in general of two 
types. (1) Individual entities (compounds) that can- 
not be subdivided without losing their chemical iden- 
tity; typical of these are proteins, many of which 
have molecular weights running into the millions. 
(2) Combinations of repeating chemical units (mono- 
mers) linked together into chain or network struc- 
tures called polymers; each monomer has the same 
chemical constitution as the polymer, e.g., isoprene 
(CsHs) and polyisoprene (CsHu),. Synthetic elas- 
tomers (plastics) are typical of this kind of macro- 
molecule; cellulose is the most common example 
found in nature. Most macromolecules are in the 
colloidal size range. See also polymer, high; protein; 
colloid chemistry. 

macrose. See dextran. 

madder. A natural dyestuff. See alizarin; lake; dye, 
natural. 

Maddrell’s salts (IMP). Insoluble sodium metaphos- 
phate, NaPOi-lI and NaPOi-IIl. See sodium meta- 
phosphate. 

mafenide hydrochloride (para-aminomethylbenzenesul- 
fonamide hydrochloride; marfanil) 
(SOjNH 2)C,H4CH2NH2 ■ HCl. 

Properties: White crystals; freely soluble in water; 
m.p. 260-265°C. 

Use; Medicine (ear infection; treatment of burns). 

“MagAmp.”^'" Trademark for magnesium ammonium 
phosphate (q.v.). 

“Magcarb.”'"' Trademark for magnesium carbonate 
(q.v.). 

magenta. See fuchsin. 


“Mag-Li-Kote.”'^’ Trademark for a burned dolomite, 
ground; used for coating pig casting machine molds, 
cinder ladles, stools and ingot molds. 

“Maglite.”'"^ Trademark for light magnesium oxide. 

mag-lith. A magnesium-lithium alloy suggested as a 
structural metal in space vehicles. 

magma. 

(1) In medicine, a class of preparations in which 
finely divided, freshly precipitated, insoluble, inor- 
ganic hydroxides are suspended in water to form a 
viscous, opaque mixture which may settle out on 
standing. Magmas of bismuth, magnesium and iron 
are used, commonly called milk of bismuth, milk of 
magnesia, etc. 

(2) In geology, a molten mass within the earth’s 
crust (e.g., lava). The source of igneous rock. 

magnalium. An alloy of aluminum and magnesium. 

magnesia. Magnesium oxide that has been specially 
processed. See magnesium oxide. 

magnesia alba. See magnesium carbonate; magnesium 
carbonate, basic. 

magnesia-alumina MgO- AljOj. A synthetic spinel. 

magnesia, burnt. See magnesite, dead-burned. 

magnesia, calcined. See magnesite, caustic-calcined. 

magnesia, caustic-calcined. See magnesite, caustic- 
calcined. 

magnesia-chromia Mg 0 -Cr 203 . A synthetic spinel. 

magnesia, dead-burned. See magnesite, dead-burned. 

magnesia, fused. Used as a refractory and to handle 
electricity at high temperatures. See “Magnorite.” 

magnesia, lightburned. A special high-purity magne- 
sium oxide. 

magnesite. Natural magnesium carbonate (MgCOj). 
Tbe term magnesite is loosely used as a synonym 
for magnesia, as are also the terms caustic-calcined 
magnesite, dead-burned magnesite, and synthetic 
magnesite. 

Properties; White, yellowish, grayish-white or brown 
crystalline solid. Sp. gr. 3-3.12; Mohs hardness 3.5- 
4.5. 

Occurrence: United States (California, Washington, 
Nevada); Austria; Greece. 

Uses; To make the various grades of magnesium 
oxide; to produce carbon dioxide. 

Sec also magnesium carbonate. 

magnesite, burnt. See magnesite, dead-burned. 

magnesite, caustic-calcined (caustic-calcined magnesia; 
calcined magnesite; calcined magnesia). Principally 
magnesia (magnesium oxide) MgO. The product ob- 
tained by firing magnesite, or other substances con- 
vertible to magnesia upon heating, at temperatures 
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below I450°C so that some carbon dioxide is re- 
tained ( 2 - 10 %) and the magnesia displays adsorp- 
tive capacity or activity. 

Grades; Technical; chemical; synthetic rubber; U.S.P. 
(light, medium light, heavy). 

Containers: Bags; cartons; car lots. 

Uses: Magnesium oxychloride and oxysulfate ce- 
ments; 85% magnesium oxide insulation; rubber 
(reinforcing agent, accelerator); uranium processing; 
chemical processing; rayon; refractories; paper pulp; 
acid-neutralizing fertilizers; welding rod coatings, 
fillers, glass constituents, abrasives. 

See also magnesium oxide. 

magnesite, dead-burned (burnt magnesia; dead-burned 
magnesia; refractory magnesia; burnt magnesite) 
Magnesium oxide, MgO. The granular product ob- 
tained by burning (firing) magnesite, or other sub- 
stances convertible to magnesia upon heating, above 
1450°C long enough to form . . . granules suitable 
for use as a refractory . . . (ASTM). Synthetic mag- 
nesium hydroxide or chloride is sometimes used in- 
stead of magnesite as a source. 

Grades; 85-87% (from magnesite ores); 97-99% (from 
sea water and brines). 

Containers: Bulk; car lots. 

Uses: Refractories, as grains or basic brick, the lat- 
ter especially in open hearth furnaces for steel, fur- 
naces for nonferrous metal smelting, and in cement 
and other kilns. 

See also magnesium oxide. 

“Magnesite Trademark for an over 90% 

burned magnesia brick with minor added compo- 
nents to control properties. Resistant to molten 
metal and basic slags. Used in open hearth furnaces, 
electric steel furnaces, copper and nickel converters, 
refining industries, and other metallurgical industries. 

magnesite, synthetic. Magnesium oxide, MgO, as ob- 
tained from sea water, sea water bitterns, or weil 
brines. The preliminary product is usually magne- 
sium hydroxide or chloride, which is then heated, or 
sometimes treated with steam and heated in the case 
of the chloride, to obtain the oxide. Synthetic mag- 
nesite constitutes the purer grades of dead-burned 
magnesite. 

magnesium Mg Metallic element of atomic number 
12, Group IIA of the Periodic Table. Atomic weight 
24.305; valence 2. There are three isotopes. 

Properties; Silvery, moderately hard metal, readily 
fabricated by all standard methods. Lightest of the 
structural metals. Strong reducing agent. Electrical 
conductivity similar to aluminum. Sp. gr. 1.74; m.p. 
650°C; b.p. I107°C. Soluble in acids; insoluble 
in water. Magnesium is the central element of the 
chlorophyll molecule; it is also an important com- 
ponent of red blood corpuscles. 

Sources: Magnesite and dolomite; sea water and 
brines. 

Derivation; (a) Electrolysis of fused magnesium chlo- 
ride (Dow sea-water process); (b) reduction of mag- 
nesium oxide with ferrosilicon (Pidgeon process). 
Forms available; Ingots; bars; fine powder (up to 
99.6% pure); sheet and plate; rods; tubing; ribbon; 
flakes. 

Hazard: (solid metal) Combustible at 650°C; (pow- 
der, flakes, etc.). Flammable, dangerous fire hazard. 
Use dry sand or talc to extinguish. 

Uses; Alloys for structural parts, die-cast auto parts, 
missiles, space vehicles; powder for pyrotechnics and 
flash photography; production of iron, nickel, zinc, 
etc.; magnesium compounds and Grignard syntheses; 


cathodic protection; reducing agent; precision in- 
struments; optical mirrors; dry and wet batteries. 

Shipping regulations: (Rail) (powder, ribbon, etc.) 
Yellow label; (dross) (Consult regulations. (Air) (pel- 
lets, powder, ribbon, etc.) Flammable Solid label; 
(dross, wet) Not acceptable; (dross, dry) Not 
restricted. 

magnesium acetate (a) Mg(OOCCHj )2 or (b) 
Mg(OOCCH3)2 • 4 H 2 O. 

Properties: Colorless crystalline aggregate or mono- 
clinic crystals. Acetic acid odor, (a) M.p. 323° C, sp. 
gr. 1.42, (b) m.p. 80°C, sp. gr. 1.45. Soluble in 
water and (dilute) alcohol. 

Derivation: Interaction of magnesium carbonate and 
acetic acid. 

Uses: Dye fixative in textile printing; medicine; de- 
odorant, disinfectant and antiseptic. 

magnesium acetylacetonate MgC 5 H 702 ) 2 . Crystalline 
powder. Slightly soluble in water. Resistant to hy- 
drolysis. A chelating nonionizing compound. 

magnesium ammonium orthophospliate. See magne- 
sium ammonium phosphate. 

magnesium ammonium phosphate (magnesium ammo- 
nium orthophosphate) MgNH 4 P ()4 • 6 H 2 O. 

Properties; White powder; sp. gr. 1.71; m.p. decom- 
poses to magnesium pyrophosphate, Mg 2 P 207 ; solu- 
ble in acids; insoluble in alcohol and water. 

Derivation; By the interaction of solutions of a mag- 
nesium salt and ammonium phosphate. 

Uses: Medicine; fire retardant for fabrics; fertilizer. 

magnesium arsenate Mg 3 (As 04)2 • XH 2 O. White pow- 
der when pure, insoluble in water. Technical mate- 
rial is highly hydrated and made from magnesium 
carbonate and arsenic acid. 

Containers: Fiber cans; drums; multiwall paper sacks. 

Hazard: Highly toxic by ingestion and inhalation. 

Use: Insecticide. 

Shipping regulations; (Rail, Air) Poison label. 

magnesium benzoate Mg(C 7 H 502)2 ■ 3 H 2 O. 

Properties: White crj'stalline powder; loses 3 H 2 O at 
1 10°C; m.p. about 200°C; soluble in water and alco- 
hol. 

Use: Medicine. 

magnesium biphosphate. See magnesium phosphate, 
monobasic. 

magnesium borate 3MgO • B 2 O 3 (orthoborate) or 
Mg(B 02)2 • 8 H 2 O (metaborate). 

Properties; Transparent, colorless crystals or white 
powder. Soluble in alcohol, acetic acid, and inor- 
ganic acids; slightly soluble in water. Low toxicity. 

Derivation: By heating magnesium oxide, boric anhy- 
dride and potassium hydrogen fluoride. 

Containers: Glass bottles; fiber cans. 

Uses; Preservative; antiseptic; fungicide. 

magnesium borocitrate 

Mg(B02)2 • Mg 3 (C 6 H 50,)2 • I 4 H 2 O. 

Properties: White powder or small, white, lustrous 
scales. Soluble in water. Low toxicity. 

Derivation: By mixing magnesium borate and magne- 
sium citrate. 

Use; Medicine. 

magnesium-boron fluoride 

Grade: Technical. 

Containers: 145-lb steel drums. 

Hazard: Toxic. Strong irritant. Tolerance (as F); 2.5 
mg per cubic meter of air. 

Use: Metal flux. 
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magnesium bromate Mg(Br 03)2 • 6 H 2 O. 

Properties: White crystals or crystalline powder. Sol- 
uble in water; insoluble in alcohol. Sp. gr. 2.29; m.p. 
loses 6 H 2 O (200° C); b.p. decomposes. 

Derivation: By adding magnesium sulfate to a solu- 
tion of barium bromate. 

Hazard: Moderately toxic. Dangerous fire risk in con- 
tact with organic materials. 

Use: Analytical reagent; oxidizing agent. 

Shipping regulation: (Air) Oxidizer label. 

magnesium bromide MgBr 2 ■ 6 H 2 O. 

Properties: Colorless, very deliquescent crystals; bit- 
ter taste. Soluble in water; slightly soluble in alco- 
hol. Sp. gr. 2.00; m.p. 172°C; anhydrous m.p. 700°C. 
Derivation: Reaction of hydrobromic acid with mag- 
nesium oxide with subsequent ciystallization. 

Hazard: Moderately toxic. 

Uses: Medicine; organic syntheses. 

magnesium-calcium chloride. See calcium-magnesium 
chloride. 

magnesium carbonate MgCOj. The term magnesium 
carbonate is generally reserved for the synthetic, 
pure variety. 

Properties: Light, bulky white powder; bulk density 
about 4 lb per cubic foot; actual sp. gr. about 3.0; 
decomposes 350° C. Refractive index about 1.52. 
Soluble in acids; insoluble in water and alcohol. Non- 
toxic. Noncombustible. 

Derivation; By mixing solutions of magnesium sulfate 
and sodium carbonate, filtering and drying. 
Containers: Bags; car lots. 

Grades: Technical; N.F.; F.C.C. 

Uses; Magnesium salts; heat insulation and refrac- 
tory; rubber reinforcing agent; inks; glass; pharma- 
ceuticals, dentrifices and cosmetics; free-running 
table salts; mineral waters; filtering medium. Used 
in foods as an alkali, drying agent, color retention 
agent, anticaking agent, carrier. 

magnesium carbonate, basic (magnesia al^). Various 
formulas are given and may all be possible, because 
of the method of derivatoin (see magnesium carbon- 
ate). A typical formula is Mg(OH )2 ■ 3 MgC 03 • 
3 H 2 O. Properties and uses are almost identical with 
those listed above. 

Derivation; Precipitation from magnesium salt solu- 
tion. 

magnesium chlorate Mg(C 103)2 ■ 6 H 2 O. 

Properties: White powder. Bitter taste. Very hygro- 
scopic. Soluble in water; slightly soluble in alcohol. 
Sp. gr. 1.8; m.p. 35°C; (decomposes at 120°C). 
Hazard: Dangerous fire risk in contact with organic 
materials; strong oxidizing agent. Moderately toxic. 
Uses: Medicine; defoliant; desiccant. 

Shipping regulations; Chlorates, n.o.s. (Rail) Yellow 
label. (Air) Oxidizer label. 

magnesium chloride (a) MgCb; (b) MgCh • 6 H 2 O. 
Properties; Colorless or white ciy'stals; deliquescent. 
Sp. gr. (a) 2.32, (b) 1.56; m.p. (a) 708° C, (b) loses 
2 H 2 O at I00°C; if heated rapidly, melts at 116- 
118°C; b.p. (a) 1412°C, (b) decomposes to oxychlo- 
ride. Soluble in water and alcohol. Combustible. 
Derivation: Action of hydrochloric acid on magne- 
sium oxide or hydroxide, especially’ the latter when 
precipitated from sea water or brines (Great Salt 
Lake). 

Method of purification: Recrystallization. 

Grades: Technical (crystals, fused, flakes, granulated); 
C.P. 


Containers: Bags; drums. 

Hazard: Moderately toxic. 

Uses; Source of magnesium metal; disinfectants; fire 
extinguishers; fireproofing wood; magnesium oxy- 
chloride cement; refrigerating brines; ceramics; cool- 
ing drilling tools; textiles (size, dressing and filling 
of cotton and woolen fabrics, thread lubricant; car- 
bonization of wool); paper manufacture; road dust- 
laying compounds; floor sweeping compounds; floc- 
culating agent; catalyst. 

magnesium chromate MgCr 04 • 5 H 2 O, is in the form 
of small, readily soluble, yellow crystals. Since it 
does not produce a fusible alkaline residue when 
thermally decomposed, it is used as a corrosion in- 
hibitor in the water coolant of gas turbine engines. 
Insoluble basic magnesium chromates also are avail- 
able. Their potential applications are in the treat- 
ment of light metal surfaces. 

magnesium citrate, dibasic (acid magnesium cirtate) 
MsBQHsO, ■ 5HjO. 

Properties: White or slightly yellow, odorless gran- 
ules or powder. Soluble in water, insoluble in alco- 
hol. Nontoxic. Combustible. 

Derivation; Reaction of citric acid and magnesium 
hydroxide or carbonate. 

Use; Medicine; dietary supplement. 

magnesium dichromate MgCr 2 • 6 H 2 O, is characterized 
by high solubility in water. It is an orange-red, deli- 
quescent, crystalaline hydrate. Potential applications 
are in formulations for corrosion prevention and 
metal treatment. Noncombustible. 

magnesium dioxide. See magnesium peroxide. 

magnesium fluoride (magnesium flux) MgF 2 . 

Properties: White crystals; exhibits fluorescence by 
electric light. Soluble in nitric acid; insoluble in al- 
cohol and water. Sp. gr. 3.0; m.p. 1263°; b.p. 
2239°C. Noncombustible. 

Derivation; By adding sodium fluoride or hydrofluo- 
ric acid to a solution of magnesium salt. 

Grades: Technical; C.P.; single crystals. 

Hazard: Toxic. Strong irritant. Tolerance (as F), 2.5 
mg per cubic meter of air. 

Uses; Ceramics; glass; single crystals for polarizing 
prisms, lenses, and windows. 

magnesium fluosilicate (magnesium silicofluoride) 
MgSiF6-6H20. 

Properties: White, efflorescent crystalline powder; sp. 
gr. 1.788; decomposes 120°C. Soluble in water. 
Derivation; By treating magnesium hydroxide or car- 
bonate with hydrofluosilicic acid. 

Grades: Technical (crystals; solution). 

Containers: Ciy'stals: 400-lb barrels; drums. Solution; 
400-lb barrels. 

Hazard; Toxic. Strong irritant. Tolerance (as F), 
2.5 mg per cubic meter of air. 

Uses: Ceramics; concrete hardeners; water-proofing; 
mothproofing; laundry sour; magnesium casting. 

magnesium flux. See magnesium fluoride. 

magnesium formate. Mg(CH 02)2 • 2H:0. 

Properties: Colorless crj’stals; soluble in water; insol- 
uble in alcohol and ether. Combustible. 

Derivation; Action of formic acid on magnesium 
oxide. 

Uses; Analytical chemistry; medicine. 


magnesium gluconate Mg(C,HnO ;)2 • 2 H 2 O. 

Properties; Odorless, almost tasteless, white powder 
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or fine needles. Soluble in water. Nontoxic. Com- 
bustible. 

Derivation; Magnesia or magnesium carbonate dis- 
solved in gluconic acid. 

Grade: Pharmaceutical. 

Uses: Medicine: vitamin tablets. 

magnesium glycerinophosphate. See magnesium glyc- 
erophosphate. 

magnesium glycerophosphate (magnesium glycerino- 
phosphate) CH2(0H)CH(0H)CH20P(0)02 Mg. 
Properties; Colorless powder; soluble in water; insol- 
uble in alcohol. Nontoxic. Combustible. 

Derivation: Action of glycerophosphoric acid on 
magnesium hydroxide. 

Uses: Medicine; stabilizer for plastics. 

magnesium hydrate. See magnesium hydroxide. 

magnesium hydrogen phosphate. See magnesium phos- 
phate, dibasic. 

magnesium hydroxide (magnesium hydrate; in aqueous 
suspension; milk of magnesia (q.v.); magnesia magma) 
Mg(OH)2. 

Properties; White powder; odorless. Soluble in solu- 
tions of ammonium salts and dilute acids; almost in- 
soluble in water and alcohol; sp. gr. 2.36; m.p. de- 
composes at 350° C. Nontoxic. Noncombustible. 
Derivation: Precipitation from a solution of a magne- 
sium salt by sodium hydroxide; precipitation from 
sea water with lime. It occurs naturally as brucite 
(q.v.). 

Grades: Technical; N.F.; F.C.C. 

Uses; Intermediate for obtaining magnesium metal; 
sugar refining; rnedicine; residual fuel oil additive; 
sulfite pulp; uranium processing; dentifrices; in foods 
as alkali, drying agent, color retention agent; frozen 
desserts. 

magnesium hypophosphite MgfHjPOi)! • 6H2O. 
Properties; White efflorescent crystals; sp. gr. 1.59; 
decomposes at 100°C to evolve phosphine. Soluble 
in water; insoluble in alcohol. Nontoxic. 

Derivation; Action of hypophosphorous acid on mag- 
nesium oxide. 

Hazard; Evolves toxic gas when heated to 100°C. 

Use; Medicine. 

magnesium hyposulfite. See magnesium thiosulfate. 

magnesium iodide (a) MgU; (b) MgU • 8H2O. 

Properties: White, deliquescent, crystalline powder; 
discolors in air; soluble in water, alcohol, and ether. 
M.p. 632° C; decomposes above 700° C; sp. gr. (a) 
4.48. (b) Decomposes at 41 °C. 

Derivation: Heating magnesium in iodine vapors. 

Use; Medicine. 

magnesium lactate Mg(C3H50,,)2 • 3H2O. 

Properties; White crystals; very bitter taste; soluble 
in water; slightly soluble in alcohol. Nontoxic. Com- 
bustible. 

Derivation: Action of lactic acid on magnesium ox- 
ide, with subsequent crystallization. 

Use: Medicine. 

magnesium lauryl sulfate MgfOSOjCnH:!)!. 

Properties: Pale yellow liquid with a mild odor; solu- 
ble in methanol, acetone and water; insoluble in 
kerosine. Low toxicity. Combustible. 

Derivation; Sulfonation of lauryl alcohol, and inter- 
action with a magnesium salt. 

Containers: Drums; tanks. 

Uses: Surfactant and anionic detergent; foaming, 
wetting and emulsifying agent. 


magnesium lime. Same as magnesium limestone. See 
limestone. 

magnesium limestone. See limestone. 

magnesium methoxide (magnesium methylate) 
(CH 30 ) 2 Mg. 

Properties: Colorless crystalline solid; decomposes on 
warming. 

Derivation; Reaction of magnesium and methanol. 

Uses: Dielectric coating; cross-linking agent to form 
stable gels; catalyst. 

magnesium methylate. See magnesium methoxide. 

magnesium molybdate MgMo04. Crystalline powder; 
absolute density 2.8 g/cc; m.p. 1060°C (approx); sol- 
uble in water. 

Uses; Electronic and optical applications. 

magnesium nitrate Mg(N05)2 ' 2H2O. 

Properties; White crystals; soluble in water and alco- 
hol. Deliquescent. Sp. gr. 2.03 (25°C); m.p. 129°C, 
decomposes at 330° C. 

Derivation: Action of nitric acid on magnesium 
oxide, with subsequent crystallization. 

Hazard: Dangerous fire and explosion risk in contact 
with organic materials. Strong oxidizing aggpt. 

Use: Pyrotechnics. 

Shipping regulations; (Rail) Yellow label. (Air) Oxi- 
dizer label. 

magnesium oleate Mg(CiRH.3302)2. 

Properties: Yellowish mass; soluble in linseed oil, hy- 
drocarbons, alcohol, and ether; insoluble in water. 
Combustible. Low toxicity. Combustible. 

Derivation: Interaction of magnesium chloride and 
sodium oleate. 

Uses; Varnish driers; in dry-cleaning solvents (to pre- 
vent spontaneous ignition); emulsifying agent; lubri- 
cant for plasticizers. 

magnesium orthophosphate. See magnesium phosphate. 

magnesium oxide (magnesia) MgO. Two forms are 
produced, one a light fluffy material prepared by a 
relatively low-temperature dehydration of the hy- 
droxide, the other a dense material made by high- 
temperature furnacing of the oxide after it has been 
formed from the carbonate or hydroxide. See also 
periclase. 

Properties: White powder, either light or heavy de- 
pending upon whether it is prepared by heating mag- 
nesium carbonate or the basic magnesium carbon- 
ate; sp. gr. about 3.6 (varies); m.p. 2800°C; b.p. 
3600°C; slightly soluble in water; soluble in acids 
and ammonium salt solutions. Noncombustible. 

Derivation; (a) By calcining magnesium carbonate or 
magnesium hydroxide; (b) by treating magnesium 
chloride with lime and heating, or by heating it in air; 
(c) from sea water via the hydroxide. 

Grades: Technical; C.P.; U.S.S.; F.C.C.; 99.5%; 
fused; low boron; rubber; semiconductor; single 
crystals. 

Containers: Fiber drums; multiwall paper sacks; ton- 
nage lots. 

Hazard; Toxic by inhalation of fume. Tolerance, 10 
mg per cubic meter of air. 

Uses: Refractories, especially for steel furnace lin- 
ings; polycrystalline ceramic for aircraft wind- 
shields; electrical insulation; pharmaceuticals and 
cosmetics; inorganic rubber accelerator; oxychloride 
and oxysulfate cements; paper manufacture; fertiliz- 
ers; removal of sulfur dioxide from stack gases; ad- 
sorption and catalysis; semiconductors; pharma- 
ceuticals; food and feed additive. 
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magnesium oxychloride cement (Sorel cement). A 
mixture of magnesium chloride and magnesium oxide 
that reacts with water to form a solid mass, pre- 
sumed to be magnesium oxychloride. Fillers such as 
wood flour, sawdust, sand, powdered stone, talc, 
etc. are usually present. A variety of proprietary 
mixtures are available. Strength ranges from 7000 to 
10,000 psi. Copper powder minimizes water solubility. 

magnesium palmitate MgfCieHMOj):. 

Properties; Crystalline needles or white lumps; m.p. 
121. 5°C; insoluble in water and alcohol. Low tox- 
icity. Combustible. 

Uses: Varnish drier; lubricant for plastics. 

magnesium pemoline. A combination of 2-imino-5- 
phenyl-4-oxazolidinone and magnesium hydroxide. 
Said to be a stimulant of the nervous system be- 
cause of its action on the enzyme, RNA polymerase. 

magnesium perborate Mg(BO,0: • THiO. 

Properties: White powder; sparingly soluble in water; 
jy.'J.b ^ vz'Ji't.ic'.'? 

Derivation; Action of peroxide or electrolytic oxida- 
tion of borate solutions. 

Hazard: Moderate fire risk in contact with organic 
materials. 

Uses; Driers; bleaching; antiseptic. 

magnesium perchlorate (a) MgfClOj)'; (b) 

Mg (CIO4); • 6H2O. 

Properties: White, crystalline, deliquescent; very sol- 
uble in water and alcohol; (a) sp. gr. 2.21 (18°C); 
decomposes at 251°C; (b) sp. gr. 1.98; decomposes 
at I85-190°C. Strong oxidizing material. 

Derivatoin: Reaction of magnesium hydroxide and 
perchloric acid. 

Hazard; Moderately toxic. Dangerous fire and explo- 
sion risk in contact with organic materials. 

Uses: (a) As a regenerable drying agent for gases, and 
(b) Oxidizing agent. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. 

magnesium permanganate Mg(Mn04): ■ 6H:0. 
Properties; Bluish-black, friable, deliquescent crj's- 
tals. Sp. gr. 2.18; m.p., decomposes. Soluble in water. 
Strong oxidizing material. 

Hazard; Moderately toxic; fire hazard in contact with 
organic materials. 

Use; Medicine (strong antiseptic). 

magnesium peroxide (magnesium dioxide) MgO:. 
Properties: White, tasteless, odorless powder. De- 
composes above 100°C. Insoluble in water; soluble 
in dilute acids with formation of hydrogen peroxide. 
Available oxygen 28.49^. Keep cool and dry. A pow- 
erful oxidizing material. 

Derivation: From sodium or barium peroxide with 
magnesium sulfate in a concentrated solution. 

Grades: Technical; 15, 25, and 5097. 

Hazard; Dangerous fire risk; reacts with acidic mate- 
rials and moisture. 

Uses; Bleaching and oxidizing agent; medicine. 
Shipping regulations: (Rail) YeTlow label. (Air) Oxi- 
dizer label. 

magnesium phosphate (magnesium orthophosphate). 
Sec magnesium phosphate, dibasic; magnesium phos- 
phate, monobasic; or magnesium phosphate, tribasic. 

magnesium phosphate, dibasic (dimagnesium ortho- 
phosphate; dimagnesium phosphate; magnesium 


phosphate, secondary; magnesium hydrogen phos- 
phate) MgHP04 • 3H2O. 

Properties: White, crystalline powder; decomposes to 
pyrophosphate on heating. Soluble in dilute acids; 
slightly soluble in water. Sp. gr, 2.13; loses one H2O 
at 205°C; dec. 550-650°C. Nontoxic. Nonflammable. 
Derivation; Action of orthophosphoric acid on mag- 
nesium oxide. 

Grades; Technical; F.C.C. 

Use; Medicine; stabilizer for plastics; food additive. 

magnesium phosphate, monobasic (magnesium biphos- 
phate; acid magnesium phosphate; magnesium tetra- 
hydrogen phosphate) MgH4(P04)2 • 2H2O. 

Properties: White, hygroscopic, cry'stalline powder; 
decomposes to metaphosphate on heating. Soluble in 
water and acids; insoluble in alcohol. Nontoxic. 
Nonflammable. 

Derivation: Action of orthophosphoric acid on mag- 
nesium hydroxide. 

Uses; Medicine; fireproofing wood; stabilizer for 
plastics. 

magnesium phosphate, neutral. See magnesium phos- 
phate, tribasic. 

magnesium phosphate, secondary. See magnesium 
phosphate, dibasic. 

magnesium phosphate, tribasic (magnesium phosphate, 
neutral; trimagnesium phosphate) Mgi(P04)2 • 8H’0 
or 5H:0. 

Properties: Soft, bulky white powder; odorless and 
tasteless; loses all water at 400° C. Soluble in acids; 
insoluble in water. Nontoxic. Nonflammable. 
Derivation: Reaction of magnesium oxide and phos- 
phoric acid at high temperatures. 

Grades: Technical; reagent; N.F. (SH^O variety); 
F.C.C. (4, 5, or 8H2O). 

Containers: Bags; barrels; drums. 

Uses; Dentifrice polishing agent; pharmaceutical ant- 
acid, adsorbent, stabilizer for plastics, food additive 
and dietary supplement. 

magnesium pyrophosphate Mg2P207 • 3H2O. 

Properties: White powder; soluble in acids; insoluble 
in alcohol and water. Sp. gr. 2.56; loses water at 
100°C; m.p. (anhydrous) I383°C. 

magnesium ricinoleate Mg(OOCCi7H420H)2. 

Properties: Coarse, yellow granules with faint fatty 
acid odor; m.p. 98°C; sp. gr. 1.03 (25/25°C). Used 
in cosmetics. Combustible. 

magnesium salicylate MglCTHjOi): ' 4H2O. 

Properties; Colorless, efflorescent cry'stalline powder. 
Soluble in water and alcohol. 

Derivation: Action of salicylic acid on magnesium 
hydroxide. 

Use: Medicine. 

magnesium silicate 3MgSiOi • 5H;0 (variable). Tlie 
F.C.C. specifies a ratio of 2MgO:5SiO:. See also 
magnesium trisilicate, serpentine, and talc. 

Properties; Fine, white powder; insoluble in water or 
alcohol. An absorbent. Noncombustible; may be toxic 
by inhalation. 

Derivation: Interaction of a magnesium salt and a 
soluble silicate. 

Grades: Technical; F.C.C. 

Hazard: Use in foods restricted to 2^c. 

Uses: Rubber filler; ceramics; glass; refractories; ab- 
sorbent for crude oil spills; manufacture of perma- 
nently dry resins and resinous compositions; paints. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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varnishes, and paper (filler); animal and vegetable 
oils (bleaching agent); odor absorbent; filter mediurn; 
catalyst and catalyst carrier; anticaking agent in 
foods. See also asbestos. 

magnesium silicofluoride. See magnesium fluosilicate. 

magnesium stannate MgSnOj • 3H2O. 

Properties: White crystalline powder. Soluble in wa- 
ter. Approximate temperature of decomposition 
340° C. 

Hazard; Toxic by inhalation. Tolerance, 2 mg per cu- 
bic meter of air. 

Use: Additive in ceramic capacitors. 

magnesium stearate MgfCigHisOa)!, or with one H2O. 
Technical grade contains small amounts of the ole- 
ate and 7% magnesium oxide MgO. 

Properties: Soft white light powder; sp. gr. 1.028; 
m.p. 88.5°C (pure), 132°C (technical); tasteless; 
odorless. Insoluble in water and alcohol. Nontoxic. 
Nonflammable. 

Grades; Technical; U.S.P.; F.C.C. 

Containers; Fiber cans; multiwall paper sacks. 

Uses: Dusting powder; lubricant in making tablets; 
drier in paints and varnishes; flatting agent; in medi- 
cines; stabilizer and lubricant for plastics; emulsify- 
ing agent in cosmetics; in foods as anticaking agent, 
binder, emulsifier. 

magnesium sulfate (a) MgSOj; (b) (epsom salts) MgSOj 
7H2O. 

Properties: Colorless crystals; saline, bitter taste; 
neutral to litmus; sp. gr. (a) 2.65; (b) 1.678; (a) de- 
composes 1124°C; (b) loses 6H2O at 150°C; 7H2O 
at 200°C; soluble in glycerol; very soluble in water; 
sparingly soluble in alcohol. Low toxicity. Noncom- 
bustible. 

Derivation: (a, b) Action of sulfuric acid on magne- 
sium oxide, hydroxide or carbonate; (b) mined in a 
high degree of purity. 

Grades: Technical; C.P.; U.S.P.; F.C.C. 

Uses; Fireproofing; textiles (warp-sizing and loading 
cotton goods, weighting silk, dyeing and calico 
printing); mineral waters; catalyst carrier; ceramics; 
fertilizers; paper (sizing); cosmetic lotions; dietary 
supplement; medicine (antidote). 

magnesium sulfide MgS. 

Properties: Red brown crystalline solid; sp. gr. 2.84; 
decomposes above 2000° C. Decomposes in water. 
Low toxicity. 

Uses: Source of hydrogen sulfide; laboratory reagent, 
magnesium sulfite MgSOj • 6H2O. 

Properties: White, crystalline powder; slightly soluble 
m water; insoluble in alcohol. Sp. gr. 1.725; m.p., 
loses OHiO at 200°C; b.p., decomposes. Low tox- 
icity. 

Derivation: Action of sulfurous acid on magnesium 
hydroxide. 

Uses; Medicine; paper pulp. 

magnesium tetrahydrogen phosphate. See magnesium 
phosphate, monobasic. 

magnesium thiosulfate (magnesium hyposulfite) 

MgSjO., • 6H2O. 

Properties: Colorless crystals; soluble in water; insol- 
uble in alcohol. Sp. gr. 1.818; loses 3H.O at I70°C. 
Use; Medicine. 

magnesium titanate Mg2Ti04. Used in electronics. 

magnesium trisilicate. U.S.P. specifies not less than 
20 % MgO and 45% Si02; similar to the F.C.C. re- 
quirements under magnesium silicate. See also talc. 


Properties; Fine, white, odorless, tasteless powder; 
free from grittiness. Insoluble in water and alcohol; 
readily decomposed by mineral acids. Noncombus- 
tible. 

Derivation; By reaction of soluble magnesium salts 
with soluble silicates. 

Grades: Technical; U.S.P. 

Uses; Industrial odor absorbent; decolorizing agent; 
antioxidant; medicine. 

magnesium tungstate (magnesium wolframate) 
MgWo 04 . 

Properties: White crystals; sp. gr. 5.66; soluble in 
acids; insoluble in water and alcohol. Low toxicity. 
Noncombustible. 

Derivation: Interaction of solutions of magnesium 
sulfate and ammonium tungstate. 

Uses: Fluorescent screens for x-rays; luminescent 
paint. 

magnesium zirconate MgO,Zr02. 

Properties; Powder; sp. gr. 4.23; m.p. 2060° C. 

Use; Electronics. 

magnesuim zirconium silicate MgZrSiOs, or MgO- 
Zr02 * Si02. 

Properties; White solid; m.p. 1760°C; density 80 
Ib/cu ft; insoluble in water; alkalies; slightly soluble 
in acids. Noncombustible. 

Containers: 80-lb paper bags; 500-lb drums. 

Uses: Electrical resistor ceramics; glaze opacifier. 

“Magnesol.”** Trademark for a synthetic adsorptive 
magnesium silicate. 

Uses: Solvent purification, clarification and recovery; 
oil refining; deodorizing and decolorizing of oils and 
fats. 

magnetic separation. Removal of bits of iron and other 
tramp metal from a material as it passes to a screen 
or classifying device by means of a magnet placed 
close to the stream of particles. 

magnetite (lodestone; iron ore, magnetic) Fe304, often 
with titanium or magnesium. A component of taco- 
nite (q.v.). 

Properties: Black mineral; black streak; submetallic, 
or dull to metallic luster. Contains 72.4% iron. 
Readily recognized by strong attraction by magnet. 
Soluble in powder form in hydrochloric acid. De- 
composes at 1538°C to ferric oxide Fe203. Sp. gr. 
4.9-5.2; hardness 5.5-6.5. 

See also iron oxide, black. 

magnetochemistry. A subdivision of chemistry con- 
cerned with the effect of magnetic fields on chemical 
compounds; analysis and measurement of these ef- 
fects (e.g., magnetic moment and magnetic suscep- 
tibility) are important tools in crystallographic re- 
search and determination of molecular structures. 
Substances that are repelled by a magnetic field are 
diamagnetic (water, benzene); those that are attracted 
are paramagnetic (oxygen, transition element com- 
pounds). Diamagnetic materials have only induced 
magnetic moment; paramagnetic materials . have 
permanent magnetic moment. Magnetochemistry has 
been useful in detection of free radicals, elucida- 
tion of molecular configurations of highly complex 
compounds, and in its application to catalytic and 
chemisorption phenomena. See also nuclear magnetic 
resonance. 

magnetohydrodynamics (MHD). The behavior of high- 
temperature ionized gases passed through a mag- 
netic field. A power-generating method using MHD 
involves an open cycle in which hot combustion gases 
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seeded with cerium or potassium to increase elec- 
trical conductivity constitute the working fluid. 
These are sent through a nozzle surrounded by a 
magnet; the electricity induced by movement of the 
ionized gas through the magnetic field is passed to 
electrodes, and the gas sent to a steam generator. 
Efficiency is rated at 50-60%, compared with 40% 
for conventional fossil fuel plants and 33% for plants 
using nuclear fuels. Two-phase liquid-metal systems 
are being studied as auxiliary units for a number of 
ener^ converters. MHD is an important field of ex- 
pansion of research activity on new sources of en- 
ergy; its high efficiency and low pollution factor 
indicate that it may have a significant future in elec- 
tric power supply. See also plasma (2). 

“Magnorite.”^''^ Trademark for fused magnesium ox- 
ide refractory products; fusion point up to 4750° F 
(2620°C) depending on purity. Used for cements; 
lining metal melting furnaces and chemical reactors; 
electrical insulating medium. 

“Magon.”'®’ Trademark for l-azo-2-hydroxy-3-(2,4- 
dimethylcarboxanilido)naphthalene- 1 '-(2-hydroxy- 
benzene), used in the colorimetric determination of 
magnesium. 

“Magron.”^” Trademark for vegetation maturant con- 
taining magnesium chlorate. 

Maillard reaction. See browning reaction. 

“Makrofol.”'*™ Trademark for electric insulating films 
based on polycarbonates. 

“Makrolon.”'"'’ Trademark for a series of polycarbon- 
ate resins. 

malachite green (benzaldehyde green; victoria green). 
A triphenylmethane dye (q.v.), the zinc double chlo- 
ride, oxalate, or ferric double chloride of tetra- 
methyl-para-aminotriphenylcarbinol (see triphenyl- 
carbinol, bis(4-dimethylamino)-. The term is some- 
times applied to the mineral malachite. 

malachite green toner. See phosphotungstic pigment. 

“Malaphos.”** Trademark for antidusting, wettable 
powder and emulsifiable solution containing mala- 
thion. Used as insecticide. 

Hazard: See malathion. 

malathion. Generic name for S-[l,2-bis(ethoxycarbon- 
yl)ethyl] 0,0-dimethyl phosphorodithioate, 
(CH30)2P(S)SCH(C00C:H5)CH2C00C2H5. 
Properties: Yellow, high-boiling liquid; (b.p. 156- 
157°C, under 0.7 mm with slight decomposition); 
m.p. 2.85°C; refractive index (n 25/D) 1.4985; sp. 
gr. 1.2315 (25°C); vapor pressure (20°C) approxi- 
mately 0.00004 mm. Miscible with most polar or- 
ganic solvents. Slightly soluble in water. Combus- 
tible. 

Purity: Technical grade is 95+ % pure. 

Derivation: From diethyl maleate and dimethyldi- 
thiophosphoric acid. 

Hazard: Toxic by ingestion and inhalation. Absorbed 
by skin. Tolerance, 10 mg per cubic meter of air. 
Cholinesterase inhibitor. 

Use: Insecticide. 

Note: Approved by EPA as substitute for certain uses 
of DDT. 

maleic acid (maleinic acid; cis-butenedioic acid) 
HOOCCH:CHCOOH (cis isomer). 

Properties: Colorless cry'stals; repulsive, astringent 
taste; faint odor. Soluble in water, alcohol, and ace- 


tone; very slightly soluble in benzene; sp. gr. 1.59; 
m.p. 130-13 1°C; at temperatures slightly above the 
m.p., is converted partly to fumaric acid. Combus- 
tible. 

Derivation: Same as for maleic anhydride, with spe- 
cial recovery conditions. 

Grades: Technical; reagent. 

Hazard: Moderately toxic; strong irritant to tissue. 
Uses; Organic synthesis (malic, succinic, aspartic, 
tartaric, propionic, lactic, malonic, acrylic, hydra- 
crylic acids); dyeing and finishing of cotton, wool 
and silk; preservative for oils and fats. 

maleic anhydride (2,5-furandione) HC:CHC(0)0C(0). 
Properties: Colorless needles; sp. gr. 0.934 (20/4°C); 
m.p. 53°C; b.p. 200°C; flash point 218°F; soluble in 
acetone, hydrocarbons, ether, chloroform, petroleum 
ether. Hydrolyzes slowly in water. Combustible; 
autoignition temp. 890° F. 

Derivation: (a) By passing a mixture of benzene 
vapor and air over a vanadium oxide catalyst at 
about 450°C; (b) byproduct from manufacture of 
phthalic anhydride from naphthalene; (c) catalytic 
oxidation of butylenes. 

Grades: Technical; rods, flakes, lumps, briquettes, 
and molten. 

Containers: Fiber drums (rod, flake, and lump); iron 
drums (fused); tank cars (molten). 

Hazard: Strong irritant to tissue. Tolerance, 0.25 ppm 
in air. Safety data sheet available from Manufactur- 
ing Chemists Assn., Washington, D.C. 

Uses: Polyester resins; alkyd coating resins; fumaric 
and tartaric acid manufacture; pesticides; preserva- 
tive for oils and fats; paper; permanent-press resins 
(textiles). 

maleic hydrazide (l,2-dihydro-3,6-pyridazinedione) 
H C:CHC(0)NHNHC (0). A plant growth regulator. 

Properties: Crystals; m.p. 297°C; slightly soluble in 
hot alcohol; more soluble in hot water. 

Derivation: By treating maleic anhydride with hydra- 
zine hydrate. 

Uses: Systemic herbicide; treatment of tobacco plants; 
post-harvest sprouting inhibitor; weed control; sugar 
content stabilizer in beets. 

maleinic acid. See maleic acid. 

maleo-pimaric acid. Reaction product of maleic anhy- 
dride and /-pimaric acid; derived from pine gum. 
Properties: Crystalline solid: m.p. about 225°C; solu- 
ble in most organic solvents; insoluble in water or 
aliphatic hydrocarbons. 

Use: Resins. 

malic acid (hydroxysuccinic acid: apple acid) 

C00HCH2CH(0H)C00H, (Do not confuse with 
maleic acid). 

Properties: Colorless cr\’stals; sour taste; sp. gr. (c//- 
form) 1.601, (rf or / form) 1.595 (20/4°C); m.p. (r//) 
128°C. (rf or /) 100°C; b.p. (r//) 150°C (dec), (eJ or /) 
140°C (dec). Very soluble in water and alcohol; 
slightly soluble in ether. Combustible; low toxicity. 
Derivation: Occurs naturally in unripe apples, and 
other fruits. Made synthetically by catalytic oxida- 
tion of benzene to maleic acid, which is converted to 
malic acid by heating with steam under pressure. 
Grades; Technical, active and inacti\c; F.C.C. The 
natural material is Icvorotatory, but the synthetic 
material is inactive. 

Containers; Glass jars; fiber cans; drums. 
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Uses; Medicine; manufacture of various esters and 
salts; wine manufacture; chelating agent; food acidu- 
lant; flavoring. 

“Malix 138.”’'^ Trademark for a limed M wood rosin 
used in linoleum print paint; printing inks; gloss oils 
and varnishes. 

“Mallcosorb” A.R.’” Trademark for a high-capacity, 
granular absorbent for CO 2 , HCl, SO 2 , H 2 S, and 
other acidic gases. Changes from pink to yellowish 
tan as it loses absorptive capacity. 

malonamidc nitrile. See cyanoacetamide. 

malonic acid (methanedicarbonic acid) CH 2 {COOH) 2 . 

Properties; White crystals; soluble in water, alcohol 
and ether. M.p. I32-I34°C; b.p. decomposes; sp. gr. 
1.63. 

Derivation; From monochloroacetic acid by reaction 
with potassium cyanide, followed by hydrolysis. 

Use; Intermediate for barbiturates and pharmaceuti- 
cals, 

malonic dinitrile (malononitrile) CH 2 (CN) 2 . 

Properties; Colored crystals. M.p. 32. 1°C; b.p. 220°C. 

Use; Organic synthesis; leaching agent for gold. 

malonic ester. See ethyl malonate. 

malonic ethyl ester nitrile. See ethyl cyanoacetate. 

malonic methyl ester nitrile. See methyl cyanoacetate. 

malonic mononitrile. See cyanoacetic acid. 

malononitrile. See malonic dinitrile. 

malonylurea. See barbituric acid. 

malt. Yellowish or amber-colored grains of barley 
which have been partially germinated by artificial 
means. It contains dextrin, maltose and amylase; 
characteristic odor and taste. Black malt is grain 
which has been scorched in the drying process. 

Uses; Brewing; malted milk and similar food prod- 
ucts; extract of malt (with 10% glycerol). 

maltase (glucase; alpha-glucosidase). An enzyme that 
hydrolyzes maltose to glucose. Occurs in the small 
intestine, in yeast, molds and malt; usually associ- 
ated with the enzyme amylase. 

malt extract (maltine). 

Properties; Light brown, sweet, viscous liquid; con- 
tains dextrin, maltose, a little glucose, and an amyl- 
olytic enzyme. It is capable of converting not less 
than five times its weight of starch into water-soluble 
sugars. Soluble in cold water, but more readily sol- 
uble in warm water. Sp. gr. not less than 1.350 and 
not more than 1.430 (25°C). 

Derivation; By infusing malt with water at 60°C, 
concentrating the expressed liquid at a temperature 
not exceeding 60° C, and adding 10% by weight of 
glycerol. ® 

Use; Nutrient; emulsifying agent. 

maltha. A black, viscous natural bitumen, a compo- 
nent of asphalt, consisting of a complex mixture of 
waxy hydrocarbons. 

maltol (3-hydroxy-2-methyl-4-pyrone) 
CH,OH;0(0)(OH). White crystalline powder hav- 
ing a characteristic caramel-butterscotch odor and 
suggestive of a fruity-strawberry aroma in dilute so- 
lution. Slightly soluble in water; more soluble in al- 
P''o.P>’lene glycol. Melting range 160- 
164°C. Nontoxic. 

Grade; F.C.C. 

Use; Flavoring agent. 


maltose (malt sugar; maltobiose) Ci2H220n ■ H 2 O. The 
most common reducing disaccharide; composed of 
two molecules of glucose. Found in starch and gly- 
cogen. 

Properties; Colorless crystals; m.p. 102-I03°C; solu- 
ble in water; soluble in alcohol; insoluble in ether. 
Combustible; nontoxic. 

Derivation; By the enzymatic action of diastase (usu- 
ally obtained from malt extract) on starch. 
Containers; Glass bottles; fiber cans; drums. 

Uses; Nutrient; sweetener; culture media; stabilizer 
for polysulfides. 

“Mam.”'^’ Trademark for dimethyl anthranilate (q.v.). 
Used in perfumery. 

Man Symbol for mannose; also abbreviation for 
methacrylonitrile (q.v.), 

mandarin oil. See citrus peel oils. 

“Mandelamine.”*'''’ Trademark for hexamethylenetet- 
ramine mandelate (q.v.). 

mandelic acid (phenylglycolic acid; alpha-phenylhy- 
droxyacetic acid; benzoglycolic acid; known also as 
amygdalic acid) C 6 H 5 CHOHCOOH. Exists in stere- 
oisomeric forms. The properties are those of the 
<//-form. 

Properties; Large white crystals or powder with a 
faint odor; sp. gr. 1.30; m.p. 1 17-1 19°C. Darkens on 
exposure to light. Soluble in ether; slightly soluble 
in water and alcohol. 

Derivation; Hydrolysis of the cyanohydrin formed 
from benzaldehyde, sodium bisulfite, and sodium 
cyanide. Can be obtained from amygdalin (q.v.). 
Hazard; May be toxic. 

Use; Medicine; organic synthesis. 

mandelonitrile (benzaldehyde cyanohydrin) 

C6H5CH(0H)CN. 

Properties; Oily yellow liquid; sp. gr. 1.1 165 (20/4°C); 
f.p. -10°C; b.p. I70°C (dec). Soluble in alcohol, 
chloroform, ether; nearly insoluble in water. 

maneb. Generic name for manganese ethylenebisdi- 
thiocarbamate (SSCNCH 2 CH 2 NHCSS)Mn. 
Properties; Brown powder; decomposes on heating. 
See also zineb. 

Derivation; Reaction of disodium ethylenebisdithio- 
carbamate and a manganese salt. 

Hazard; Toxic by ingestion and inhalation. Irritant 
to skin and eyes. 

Uses; Fungicide for foliage. 

manganese Mn Metallic element of atomic nurnber 
25, Group VIIB of Periodic Table. Atomic weight 
54.938; valences 2, 3, 4, 6, 7. No stable isotopes; 4 
artificial radioactive isotopes. 

Properties; There are four allotropic forms, of which 
alpha is most important. Brittle, silvery metal; sp. 
gr. 7.44; Mohs hardness 5; m.p. 1245°C; b.p. 2097°C. 
Decomposes water; readily dissolves in dilute mineral 
acids. Pure Mn cannot be fabricated. Manganese is 
considered essential for plant and animal life. 
Occurrence; Usually associated with iron ores in sub- 
marginal concentrations. Important ores of Mn are 
pyrolusite, manganite, psilomelane, rhodochrosite. 
An important source of Mn is open-hearth slags. 
Ores occur chiefly in Brazil, India, South Africa, 
Australia, Cuba, Montana. 90% of U.S. consump- 
tion is imported. So-called nodules rich in man- 
ganese and containing also cobalt, nickel and copper 
have been found in huge quantities (estimated at 1.5 
trillion tons) on the floor of the Pacific south of 
Hawaii. Equipment and techniques for salvaeine 
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these is under development. Such nodules have been 
located in other areas, as well as in Lake Michigan. 
Derivation; Reduction of the oxide with aluminum or 
carbon. Pure Mn is obtained electrolytically from 
sulfate or chloride solution. 

Grades: Technical; pure or electrolytic; powdered. 
Containers: Drums; car lots. 

Hazard; Prolonged inhalation of fume or dust is 
damaging to central nervous system. Tolerance, 5 
mg per cubic meter of air applies to the metal and 
all its compounds (as Mn). Dust or powder is flam- 
mable. Use diy' chemical to extinguish. 

Uses; Ferroalloys (steel manufacture); nonferrous al- 
loys (improved corrosion resistance and hardness); 
high-purity salt for various chemical uses; purifying 
and scavenging agent in metal production; manufac- 
ture of aluminum by Toth process (q.v.). 

manganese acetate Mn(C2Hi02)2 ■ 4H2O. 

Properties: Pale red crystals; very soluble in water 
and alcohol; sp. gr. 1.59; m.p. 80°C. Combustible. 
Derivation: Action of acetic acid on manganese hy- 
droxide. 

Containers; Drums. 

Hazard; Moderately toxic. 

Uses; Textile dyeing; oxidation catalyst; paint and 
varnish (drier, boiled oil manufacture); fertilizers; 
food packaging; feed additive. 

manganese ammonium sulfate (manganous ammonium 
sulfate) MnSOj • (NH4)2S04 • 6H2O. 

Properties; Light-red crystals; sp. gr. 1.83; soluble in 
water. 

manganese arsenate. See manganous arsenate, 
manganese binoxide. See manganese dioxide, 
manganese black. See manganese dioxide. 

manganese borate MnBjO?. 

Properties; Reddish-white powder; insoluble in water. 
Derivation; By the action of boric acid on manganese 
hydroxide. 

Grades; Technical. 

Containers; Fiber drums. 

Uses: Varnish and oil drier. 

manganese-boron. An alloy of manganese and boron 
used in making brass, bronze, and other alloys. 

manganese bromide. See manganous bromide. 

manganese bronze. Alloy of 55 to 60% copper, 38 to 
42% zinc, up to 3.5% manganese, with or without 
small amounts of iron, aluminum, tin or lead. 

manganese carbonate (manganous carbonate) MnCOi 
(found as rhodocrosite, q.v.). 

Properties: Rose-colored crystals; almost white when 
precipitated. Soluble in dilute inorganic acids; al- 
most insoluble in common organic acids, both con- 
centrated and dilute; insoluble in water. Sp. gr. 3.125; 
m.p., decomposes. 

Derivation: (1) A precipitate from the addition of so- 
dium carbonate to a solution of a manganese salt. 
(2) Hydromctallurgical treatment of manganiferous 
iron ore. 

Grades; Chemical (46% Mn), 

Containers: Bags; carloads. 

Uses: Manufacture of manganese salts; medicine. 

manganese chloride. .See manganous chloride, 
manganese chromate. See manganous chromate. 


manganese citrate (manganous citrate) Mn3(C6H,s07);. 
Properties; White powder; soluble in water in pres- 
ence of sodium citrate. Combustible. 

Derivation: Action of citric acid on manganese hy- 
droxide. 

Uses: Medicine; feed additive; food additive and 
dietary supplement. 

manganese cyclopentadienyl tricarbonyl. 

Hazard: Highly toxic; absorbed by skin. Tolerance (as 
Mn), 0. 1 mg per cubic meter of air. 

manganese dioxide (manganese binoxide; manganese 
black; battery manganese; manganese peroxide) 
MnO:. 

Properties; Black crystals or powder; soluble in hy- 
drochloric acid; insoluble in water. Sp. gr. 5.026; 
m.p., decomposes to Mn;Oi and oxygen at 535° C. 
Derivation: (a) Natural as pyrolusite (q.v.) and as a 
special African ore of different atomic structure 
used exclusively for the battery grade; (b) By elec- 
trolysis; (c) By heating manganese oxide in presence 
of oxygen; (d) By decomposition of manganese ni- 
trate. 

Grades; Technical; C.P.; Battery. 

Containers; Bottles; multiwall paper bags; drums; 
carloads, African grade: paper-lined burlap bags; 
paper bags. 

Hazard; Oxidizing agent; may ignite organic mate- 
rials; moderately toxic. 

Uses: Oxidizing agent; depolarizer in dry cell batteries 
(African and synthetic types only); pyrotechnics, 
matches, etc.; catalyst; laboratory reagent; scavenger 
and decolorizer; textile dyeing. 

manganese dithionate MnS;Of,. Crystals; sp. gr. 1.76; 
soluble in water. 

manganese ethylenebisdithiocarbamate. See maneb. 
manganese ethylhexoate. See manganese ocioate. 
manganese fluoride. See manganous fluoride. 

manganese gluconate MofCtHnO?): • 2H2O, 

Properties: Light pinkish powder or coarse pink gran- 
ules. Soluble in water; insoluble in alcohol and 
benzene. Combustible. Nontoxic. 

Grades; Pharmaceutical; F.C.C. 

Containers; Drums. 

Uses: Feed additive; food additive and dietary supple- 
ment; vitamin tablets. 

manganese glycerophosphate 
CH:0HCH0HCH:0P(0)0:Mn. 

Properties: Yellow-white or pinkish powder; odorless; 
nearly tasteless. Soluble in water in presence of citric 
acid; slightly soluble in water; insoluble in alcohol. 
Derivation: Action of glycerophosphoric acid on man- 
ganese hydroxide. 

Grades: Technical; F.C.C. 

Containers: Glass bottles; boxes. 

Uses; Medicine (for its glycerophosphate content); 
food additive and dietary supplement. 

manganese green. Sec barium manganatc. 

manganese hydrate. See manganic hydro.xide; manga- 
nous hydroxide. 

manganese hydrogen phosphate. Sec manganous phos- 
phate. acid, 

manganese hydroxide. Sec manganic hydroxide; man- 
ganous hydroxide. 
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manganese hj’pophosphife Mn(HjP02)2 • H 2 O. 

Properties: Pink crystals or powder; odorless; taste- 
less. Soluble in water; insoluble in alcohol. Nontoxic. 

Derivation; Interaction of manganese sulfate and cal- 
cium hypophosphite. 

Grades; Technical; F.C.C. 

Containers: Drums. 

Hazard; Dangerous fire and explosion risk when 
heated or in presence of strong oxidizing agents. 

Use: Food additive and dietary supplement. 

manganese iodide. See manganous iodide, 
manganese lactate Mn(CiH 503)2 ■ 3 H 2 O. 

Properties: Pale red crystals; soluble in water and al- 
cohol. Combustible. 

Derivation; Action of lactic acid on manganese hy- 
droxide. 

Use: Medicine. 


manganese protoxide. See manganous oxide. 

manganese pyrophosphate. See manganous pyrophos- 
phate. 

manganese resinate Mn (C2oH2902)2. 

Properties; Dark, brownish-black mass or flesh-colored 
powder. Soluble in hot linseed oil; insoluble in water. 

Derivation; By boiling manganese hydroxide, resin 
oil and water. 

Containers: Drums. 

Hazard: Flammable. Dangerous fire risk. 

Uses: Varnish and oil drier. 

Shipping regulations: (Air) Flammable Solid label, 
manganese sesquioxide. See manganic oxide, 
manganese silicate. See manganous silicate, 
manganese sulfate. See manganous sulfate. 


manganese linoleate Mn(Ci«H 2 i 02 ) 2 . 

Properties: Dark brown, plaster-like mass; soluble in 
linseed oil. Combustible. Low toxicity. 

Derivation; By boiling a manganese salt, sodium lino- 
leate and water. 

Uses; Paint and varnish drier; pharmaceutical prepa- 
rations. 

manganese monoxide. See manganous oxide, 
manganese naphthenate. 

Properties: Hard, brown, resinous mass. Combus- 
tible. When precipitated in the cold it is a pale buff 
in color, but darkens immediately on solution. Solu- 
ble in mineral spirits, hardens on exposure to air. 
M.p. (approx) 130-140°C. Commercial solution con- 
tains 6% Mn. 

Derivation: Precipitation from mixture of soluble 
manganese salts and aqueous sodium naphthenate 
solution. 

Containers; 50-lb steel drums. 

Hazard: Solution is flammable. 

Uses: Paint and varnish drier. 


manganese nitrate. See manganous nitrate. 


manganese octoate (manganese ethylhexoate) 

Mn(OOCC 6 Hn[C 2 H 5 ]) 2 . Commercially formed from 
2-ethylhexoic acid and manganous hydroxide. Sold 
as a clear brown solution in a petroleum solvent 
containing 6% manganese. 

Hazard: Solution is flammable. 

Uses: Primarily as a drier for paints, enamels, var- 
nishes, and printing inks. 


manganese oleate Mn(Ci 8 H„ 02 ) 2 . 

Properties: Brown, granular mass; soluble in oleic 
acid and ether; insoluble in water. 

Derivation: By boiling manganese chloride, sodium 
oleate and water. 

Hazard: Solution is flammable. 

Uses; Paint and varnish drier; medicine. 


manganese oxalate MnC 204 • 2 H 2 O. 

Properties; White crystalline powder; soluble in di 
lute acids; very slightly soluble in water. Sp. gr. 2.453: 
loses 2 H 2 O at 100°C. Combustible. 

Derivation; By adding sodium oxalate to manganest 
chloride. 


Haznrd: May be toxic. 

Uses: Paint and varnish drier. 


manganese peroxide. See manganese dioxide. 


maiiganesc phosphate. See manganous phosphate. See 
also manganous phosphate, acid. 


manganese phosphate, dibasic. See manganous phos- 
phate. acid. 


manganese sulfide. See manganous sulfide. 

manganese sulfite. See manganous sulfite. 

manganese tallate. Manganese salts of tall oil fatty 
acids. Marketed as a solution containing 6% manga- 
nese. Used as a drier. Combustible 

manganese-titanium. An alloy containing manganese, 
titanium, aluminum, iron, silicon. 

Properties: (regular) M.p. 2650° F; (special) m.p. 
2430° F. 

Uses; (regular) Deoxidizer in high grade steel; (spe- 
cial) non-ferrous alloys deoxidizer. 

manganic acetylacefonate 

Mn[OC(CHj):CHCO(CH0].i. 

Properties: Brown crystalline solid; m.p. I72°C. Com- 
bustible. 

Derivation: Reaction of a manganese salt with acetyl- 
acetone and sodium carbonate. 

manganic fluoride MnFj. 

Properties; Red crystalline solid; sp. gr. 3.54; de- 
composed by water and by heat; soluble in acids. 

Hazard: Toxic. Tolerance (as F), 2.5 mg per cubie 
meter of air. 

Use: Fluorinating agent. 

manganic hydroxide (manganese hydroxide; hydrated 
manganic oxide) Mn(OH)j. Rapidly loses water to 
form MnO(OH). 

Properties: Brown powder; sp. gr. 4.2-4.4; m.p., de- 
composes; decomposes in acids; insoluble in water. 

Derivation: By the action of oxygen on precipitated 
manganous hydroxide. 

Containers: Drums, 

Uses: Pigment for fabrics; ceramics. 

manganic oxide (manganese oxide; manganese sesqui- 
oxide) Mn20j. In nature as manganite; a manga- 
nese ore. 

Properties: Black, lustrous powder, sometimes tinged 
brown; very hard; sp. gr. 4.5; decomposes at I080°C; 
soluble in cold hydrochloric acid, hot nitric acid (de- 
composes), hot sulfuric acid; insoluble in water. 
Noncombustible. 

Hazard: Toxic by inhalation of dust. Flammable in 
finely divided form. 

manganic oxide, hydrated. See manganic hydroxide. 

“Manganin.”''' Trademark for a resistance alloy of 
copper, 87% and manganese, 13%. 

Uses: Thermocouples and electrical instruments. 

manganous ammonium sulfate. See manganese ammo- 
nium sulfate. 
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manganous arsenate (manganese arsenate; manganous 
arsenate, acid) MnHAs04. 

Properties: Reddish-white powder. Hygroscopic. Sol- 
uble in acids; slightly soluble in water. 

Hazard; Highly toxic. 

Shipping regulations: (Rail, Air) Arsenates, n.o.s.. 
Poison label. 

manganous bromide (manganese bromide) MnBr 2 • 
4H2O. 

Properties; Red crystals; loses H 2 O at 64° C; very sol- 
uble in water; deliquescent. Noncombustible. 
Derivation: Action of hydrobromic acid with manga- 
nous carbonate, or manganous hydroxide. 

Hazard; Moderately toxic and irritant. 

manganous carbonate. See manganese carbonate. 

manganous chloride (manganese chloride) (a) MnCh; 
(b) MnCl2 ■ 4 H 2 O. 

Properties; Rose-colored crystals; deliquescent. Sp. 
gr. (a) 2.98; (b) 1.913; m.p. (a) 650° C; (b) 87.5° C; 
b.p. (a) 1190°C. Very soluble in water; slightly sol- 
a\hl? Ar .alnnVmV Awvn\i\iil? Ar Alnnnsmvhiui'ilhli'. 
Grades; C.P.; anhydrous. 

Containers; Drums. 

Uses; Catalyst in the chlorination of organic com- 
pounds; paint drier; dyeing; pharmaceutical prepa- 
rations; fertilizer compositions, feed additive; di- 
etary supplement. 

manganous chromate (manganese chromate; manga- 
nous chromate, basic) 2MnO • CrOs • 2 H 2 O. 
Properties; Brown powder; slightly soluble in water 
with hydrolysis. 

Hazard: Toxic by inhalation. Tolerance (as CrOj): 0.1 
mg per cubic meter of air. 

manganous citrate. See manganese citrate. 

manganous fluoride (manganese fluoride) MnFi. 
Properties: Reddish powder; soluble in acids; insol- 
uble in water, alcohol, and ether. Sp. gr. 3.98; m.p. 
856°C. Noncombustible. 

Derivation: Action of hydrofluoric acid on manga- 
nous hydroxide. 

Grade: Technical. 

Hazard: Toxic. Tolerance (as F), 2.5 mg per cubic 
meter of air. 

manganous hydroxide (manganese hydroxide) Mn(OH) 2 . 
Occurs naturally as pyrochroite. 

Properties: White to pink crystals; sp. gr. 3.258; Mohs 
hardness 2.5; decomposes with heat; insoluble in wa- 
ter and alkali; soluble in acids and ammonium salts. 

manganous iodide (manganese iodide) (a) MnU; (b) 
Mnl2-4H20. 

Properties: (a) White deliquescent, crystalline mass; 
(b) rose crystals; sp. gr. (a) 5.01; m.p. 9a) 638°C (in 
vacuum); b.p. (a) 1061°C; soluble in water with 
gradual decomposition. 

Derivation; Action of hydriodic acid on manganous 
hydroxide. 

Hazard: May be toxic. 

manganous nitrate (magnesium nitrate) Mn(N 03)2 • 
oHiO. 

Properties; Pink cry'stals; very soluble in water; deli- 
quescent; soluble in alcohol. Sp. gr. 1.82; b.p. 129°C; 
m.p. 26° C. 

Hazard; Fire and e.\plosion risk in contact with or- 
ganic materials. 

Uses: Ceramics; intermediates; catalyst; manganese 
dioxide. 


Shipping regulations: Nitrates, n.o.s., (Rail) Yellow 
label. (Air) Oxidizer label. 

manganous orthophosphate. See manganous phosphate. 

manganous oxide (manganese protoxide; manganese 
monoxide; manganese oxide) MnO. 

Properties: Grass-green powder; soluble in acids; in- 
soluble in water. Sp. gr. 5.45; m.p. 1650°C, but con- 
verted to Mn304 if heated in air. Nontoxic. Non- 
combustible. 

Derivation: (a) By reduction of the dioxide in hydro- 
gen. (b) By heating the carbonate with exclusion of air. 
Grades; Technical. 

Uses: Medicine; textile printing; analytical chemistry; 
catalyst in manufacture of ally] alcohol; ceramics; 
paints; colored glass; bleaching tallow; animal feeds; 
fertilizers; food additive and dietary supplement. 

manganous phosphate (manganese phosphate; manga- 
nous orthophosphate) Mn3(P04)2 • 7 H 2 O. 

Properties; Reddish-white powder; soluble in mineral 
acids; insoluble in water. Low toxicity. 

Derivation; By the action of orthophosphon'c aci'cf on 
manganous hydroxide. 

Use: Conversion coating of steels, aluminum and 
other metals. 

manganous phosphate, acid (manganese hydrogen phos- 
phate; manganous phosphate, secondary'; manganese 
phosphate, dibasic) MnHP04 • 3 H 2 O. 

Properties: Pink powder. Contains some tribasic 
phosphate. Soluble in acids; slightly soluble in water. 
Use: Feed additive. 

manganous pyrophosphate (manganese pyrophosphate) 
(a) Mn 2 P 207 ; (b) Mn.P:©: • 3 H 2 O. 

Properties: White powder; sp. gr. (a) 3.71; m.p. 

1 196°C. Soluble in solutions of potassium or sodium 
pyrophosphate; insoluble in water. 

manganous silicate (manganese silicate) MnSiOj. Oc- 
curs naturally as rhodonite. 

Properties; Red crystals or yellowish-red powder. In- 
soluble in water. Sp. gr. 3.72; m.p. 1323°C. Non- 
combustible. 

Derivation: Interaction of manganous salts with so- 
dium silicate. 

manganous sulfate (manganese sulfate) MnS 04 • 4 H 2 O. 
Properties; Translucent, pale rose-red, efflorescent 
prisms. Soluble in water; insoluble in alcohol. Sp. gr. 
2.107; m.p. 30°C; anhydrous, m.p. 700°C; decom- 
poses at 850° C. 

Derivation: Byproduct of production of hydroquinone; 
or by the action of sulfuric acid on manganous hy- 
droxide or carbonate. 

Grades; Technical; C.P.; fertilizer; feed. 

Containers: Bags; car lots; trucks. 

Uses; Fertilizers; feed additive; paints and varnishes; 
ceramics; textile dyes; medicines; fungicides; ore 
flotation; catalyst in viscose process; synthetic man- 
ganese dioxide. 

manganous sulfide (manganese sulfide) MnS. Green 
crystals; sp. gr. 3.99. Decomposes on melting. Al- 
most insoluble in water. Used as an additive in steel. 

manganous sulfite (manganese sulfite; manganous 
sulfite, normal) MnSO-,. 

Properties: Grayish-black or brownish-red powder. 
Soluble in solution of sulfur dioxide; insoluble in 
water. 
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“Manganox.”^™ Trademark for brown manganese 
oxide. 

U^ses: Welding electrode coatings; oxidizer and slag 
former; ceramic colorant. 


“Mangrid.”'” Trademark for an electronic tube alloy 
of 95% nickel and 5% manganese. 

Manila fiber. See abaca. 


M^ila resin. A type of copal resin (q.v.) similar to 
Congo and kauri. 

Properties; Soluble in ether, methyl alcohol and ethyl 
alcohol; pa^rtially soluble in amyl alcohol; insoluble 

Occurrence: Philippine Islands and East Indies. 

Uses. Varnishes; paints; lacquers; printing inks 


data sheets on numerous toxic and flammable mate- 
rials. Its publications in this field include “Guide 
j Labeling of Hazardous Chemicals” 

and Chem-Card Manual.” It also has instituted an 
emergency ^ telephone information seryice called 
Chem-trec” to provide instant information for safety 
precautions in accidents involving chemicals. Its 
ollices are located at 1825 Connecticut Ave NW 
Washington, D.C. 20009. ' ’’ 

Trademark for oxophenarsin hydro- 
Hazard: Toxic by ingestion. 

“Mapico.”'” Trademark for a series of oxides of 
iron used in paints, cement products, asbestos shin- 
gles, stuMo, leather finishes, rubber and electronic 
lerntes. Colors: Black, brown, red, tan, and yellow, 
bee iron oxide. 


mannitol (manna sugar; mannite) C^HgfOHL / 
straight-chain hexahydric alcohol. 

Properties: White, crystalline powder or granules 
odorless; faint, sweet taste. Soluble in water shghtl 
ble mheT’’ and amines; almost infolu 

165-167°^ ^P- '-52; m.p 

combustible. ^-3.5 mm). Nontoxic 

hyd'-ogenation of com sugar or glu- 

Grades: Reagent; commercial; N F • F C r 
Containers; Fiber drums ’ ’’ 

"re sir 

purifying by^ precinitafion^T*^”* 

and stabilizing.^ ^ " solvents, 

pharmaceutical. 

ment. ^‘^'’’Pght wooden barrels for wet ship- 

"“Sexter *"■' An ini- 

's SxssihS'i'ir 

.cS;r.vsf.x*“ S.iion,. no, 

namenitroShe ^ ^ Legal label 

pSoir^ pjam poty“acc°arides^ occurring in 

'ruling action of heavy sulfur additions. 

*''^Foundld"in^I862Thfs*n Ine. (MCA), 

chemical manufacturerrrr'’'^°^‘ association of 

the chemical indusm- of a ?!°"S‘han 90% of 

ticularly active ^ P^r- 

portation safe handlino Packaging, trans- 

'vording of precautionirj' tes °as"weira“'®’ 

ErcoSt iS;“!“ r ?“ ?«•- 

. it issues a continuing senes of safety 


“MAPO/;” Trademarkfortris[I-(2-methy])-aziridinyl]- 

phosphine oxide (q.v.). 

Mapp. Trademark for a stabilized gas or liquid 
mixture of methylacetylene, propadiene and hydro- 
carbon gases, used as an industrial cutting fuel, 
bee also methylene-propadiene, stabilized. 

“Maprofix.””* Trademark for a series of sodium, 
ammonium, and magnesium lauryl sulfates and lau- 
ryl ether sulfates, sodium myristyl sulfate, and sev- 
eral di- and triethanolamine lauryl sulfates. These 
are anionic detergents, used for foaming, wetting, 
and emulsifying in cosmetic, household and indus- 
trial uses. 

Maprosyl.” Trademark for sodium N-lauroyl sar- 
cosmate. 

* 'Pt'ademark for tris[l-(2-methyl)-aziridinyIl- 
C 9 H 18 N 3 PS. Properties similar 
to MAPO but has lower water solubility. 

Marabond.”'*' Trademark for a partially purified 
calciurn lignosulfonate. 

Uses: Oil well cement retarders, foundry supplies, ce- 
ramic products. 

Maracarb.’ Trademark for a series of chelating 
numectant and dispersing agents which are complex 
mixtures of the salts of lower molecular weight lig- 
nosulfonic acids and the salts of the alkaline rever- 
siori products of hexoses and pentoses which are 
produced from wood in the sulfite pulping process. 
Available in liquid and powder form. 

Uses; Fertilizers, agricultural chemicals, dyestuff 
pastes. 

Maracell-E.” Trademark for a partially desulfo- 
nated sodium lignqsulfate, developed for use as an 
organic agent for internal boiler treatments over a 
wide range of temperatures and pressure. Claimed 
to prevent or inhibit scale formation in boiler tubes, 
injectors, feed lines and economizers. 

Maracon. Trademark for water-reducing ad- 
mixtures, based on medium to high molecular weight 
lignosulfonate fractions. 

Containers: 50-lb bags. 

Uses; Cement and concrete. 

mwaging steel. An alloy containing iron, nickel, co- 
balt and titanium. 

Uses: Solid rocket cases. 

Maraglas.””* Trademark for a clear epoxy resin 
available in liquid, rods, or sheets. 

Uses; Models and encapsulation. 
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“Maraset”"* Trademark for an epoxy resin avail- 

utlrVEwe” StL'Tctncal insulation, and 
plastic tooling. 

“Marasnerse”*"' Trademark for a series of lignosul- 
^fonates used as dispersants or 
aaents The basic hgnm monomer unit is a sunst 
ufed phenyl propane. Available in various types for 

lfopS=rBrown po»der; eompletely soluble in 
water insoluble in oils and most organic solvents. 

Uses- Dvestuffs- oil-well drilling fluids; gypsum board, 

agricSSctmicalformulatioristindustrialcleaners; 

carbon black dispersions; ceramics. 

“Maratan”''' Trademark for highly purified ligno- 
sS'ie tanning agents used in coryunctio^ 
chrome or vegetable tans for uid 

Available in powder (50-lb paper bags) fl 
form (drums, tank cars). 

Marathon-Howard process. A ‘teatment of waste suU 
fite liquor from sulfite pulp -The waste 

chemicals and reduce stream . /ly v-al- 

sulfite is treated with lime and Pf^^'P'^ates (1) cal 
cium sulfite for use in Preparing fresh cooking^ 
for the sulfite pulp process and (2) a .bas'c v 

salt of lignin sulfonic acid (see I'gi)' . 

which can be pressed and used as a f other 

raw material for vanillin, lignin plas , hinloeica! 
chemicals. The remaining liquor, with its 
oxygen demand reduced 80 percent, is th 

marble. A metarnorphic form of calcium 
usually containing admixtures of 'to natterns. 
minerals, which impart variegated co Pp_ • ' 
Marble chips are often used as source 
laboratory experiments. 

“Marblette.”'"* 

UsS: Imitation jewelry, knife handles, miscellaneous 
molded articles. 

“Marbon.””* Trademark for a series of high-styrene 

rubber-reinforcing resins. . oi and 

800A. An easy-processing resin used with 
synthetic rubbers for smoother calende g 
trusion, reduced shrinkage, faster mixing 
ered power consumption. Light color, sp. g 
8000AE. Electrical grade resin. 

“Marcol.”" Trademark for low viscosity N.F white 
mineral oils used in pharmaceutical f^iparetie, 
products. Also used on food, cigar ^ ^ jy, 

candy and baking machinery where a 
bricant is necessary. 

“Marcx.”'" Trademark for low viscosity 
alginate. Used as a stabilizer, moisture- 
suspending and plasticizing agent. 

“Marczinc.”'"' Trademark for cyclizine lactate. Used 
in medicine. 

marfanil. See mafenide hydrochloride, 
margaric acid. See n-heptadecanoic acid, 
marijuana. See cannabis. 

“Marincate."''' Trademark for magnesium trisilicatc. 
“Marinco.”''' Trademark for magnesium Indroxides, 
oxides and carbonates. 


3CI IIUCIIIS. 

Trademark for a phenol-formalde- 


TTpe™ , or Br..„|h.,ellow 

essratial liquid; strong penetrating odor Soluble m 
alcohol, ether, and chloroform. Sp. gr. .O-^W-^’IO, 
optical rotation +5° to +18°. Low toxicity. Combus- 

Chlef known constituents; Terpineol; terpenes. 
Svation; Distilled from the flowering herb of 

U^esrPe1fu^ng°soTp^s; toilet preparations; flavoring. 

™Prtp"i^e°'vofaflle,''slightly yellow essential o'U odor 
of camphor. Soluble in most fixed oils; insoluble m 
glycerinl propylene glycol and mineral o'l- Sp^ 
0.907-0.915 (25° C); .refractive index 
(20°C); angular rotation -5° to +10 . Low toxicii>. 

D^eZS!’ Steam distillation of the flowering plant 
Thymus mastichina L. 

Grade; F.C.C. 

Use; Flavoring. 

“Mark II.”'” Trademark for semibright, sulfur-free 
nickel plating additive. 

Trademark for technical grade me- 
thoxyc’hlor insecticides, supplied in 50% wettable 
powder and an emulsifiable formulation containing 2 

Ib/gal- f ■, 

PS PPlPlb vjangv; blow mold, 

ings. 
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polymers. 

“Marplan.”'” Trademark for isocarboxazid (q.v.). 
marsh gas. See methane. 

martensite. The chief constituent of ^^^rde'i^'^j 

of an exceedingly fine-grained alpha-iron with 

roirbTdSsTUe^sa sig 

More difficult to obtain in low-carbon steels. 
“Marvinol.””" Trademark for polyvinyl chloride thcr- 

P?oSf White powder or pellets. Actual proper- 
fles varj' with selection of stabilizer, plasticizer, pig- 

r-'"®d"r;“Tliirtl:en types for calendering, molding, e.x- 
^mJon^Ind coa^? including high medium and 
lof molecular weiglit resins, plastisol ■‘csips and co 
nolvmer resins. Also includes rigid, dectncal flcxi- 
ble'extrusion and injection molding compounds. 

own Mixture of malted barley (or other grain) and 
‘"water used for preparing wort in brewing operations. 


cs and carbonates. . rnnipnis 

r.cturcrs of Trade Mark Products. For page number sec Contents 
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Also mixture of grain, etc., prepared for fermenta- 
tion in distilling, e.g., “sour mash whiskey.” 

“Masonex.”” Trademark for a hemicellulose extract. 
Properties; Liquid containing 65% solids, 55% carbo- 
hydrates. pH 5.5; water-soluble. The spray-dried 
product is also water-soluble, with 97% solids and 
84% carbohydrates (pH 3.7). 

Derivation: From wood fibers after mild acid hydroly- 
sis in steam. 

Uses; (liquid) Intermediate in furfuryl production; 
animal feeds; (dried) binder in refractory bricks; 
tackifier in adhesives. 

“Masonite.”’^ Trademark for composition hard board 
made by treating wood chips with steam at high pres- 
sure, and compressing the resulting fibers into mats 
from which rigid panels are made by hot-pressing. 
The fiber is waterproofed with an emulsion having a 
paraffin base. 

masonry cement. A group of special cements more 
workable and plastic than Portland cement. Some 
are similar to waterproofed Portland cement while 
others are Portland cement mixed with hydrated 
lime, crushed limestone, diatomaceous earth, or 
granulated slag. 

mass. The quantity of matter contained in a particle or 
body, regardless of its location in the universe. Mass 
is constant, whereas weight is affected by the dis- 
tance of a body from the center of the earth, (or of 
any other planet or satellite, e.g., the moon). At ex- 
tremely high temperatures, for example, the sun’s 
interior, mass is converted into energy. Accdrding 
to the Einstein equation E = all forms of energy, 
such as radiant energy and energy of motion, possess 
a mass equivalent, even though they have no inde- 
pendent rest mass (photons); thus there is no ab- 
solute distinction between mass and energy. See also 
energy; matter. 

mass action, law. See chemical laws (1). 

mass conservation law. See chemical laws (4). 

mass defect. The difference between the total mass of 
the constituents of an atomic nucleus (protons and 
neutrons) taken independently, and the actual mass 
of the nucleus as a whole. The latter is always slightly 
less than the sum of the masses of the constituents, 
the difference being the mass equivalent of the en- 
wgy of formation (binding energy) of the nucleus, 
pus accounts for the high energy release obtained 
Irom nuclear fission. See also fission, nuclear; mass 
number. 


mMsecuite. A term used in the sugar industry for 
tn^e mixture of sugar and molasses prior to removal 
of the molasses. 


massicot. 

. Natural lead monoxide, PbO. Con- 

laT^ ^ Foufd .in United States (Colorado 

Idaho, Nevada, and Virginia). 

(2) An oxide of lead corresponding to the same 
f hiharge (PbO) but having a differeni 
physical stap. fi is a yellow powder formed by the 
nf of metallic lead at a temperature 

formed is noi 

me ted, sp. gr 9.3, ni.p. bOO^C. If the oxide is melted 
it is converted into litharge. 

number of neutrons and protons ir 
.^n ntotu. Thus the mass number ol 
normal helium is 4, of carbon 12, of oxygen 16 anc 
of uranium 238. A given nuclide is characterized b) 


its atomic number, equivalent to the number of pro- 
tons, which give it its charge and thus determine 
the kind of element, and the number of neutrons, 
which make up the remainder of its mass. Helium has 
two protons and two neutrons, (mass number 4 and 
atomic number 2). Protons and neutrons each have 
very close to unit mass, and since the mass change 
associated with binding the particles together into 
the nucleus is very small, the mass number is always 
within one-tenth unit of the atomic weight of the 
nuclide. See also mass; mass defect; atomic weight. 

mass spectrometry. A method of chemical analysis in 
which ions are passed in a vacuum first through an 
accelerating electric field and then through a strong 
magnetic field. This has the effect of separating the 
ions according to their mass, as they traverse the 
magnetic field at different velocities (electromag- 
netic separation). Because of their greater kinetic 
energy, the heavier ions describe a wider arc than the 
lighter ones. The ions are collected in appropriate 
devices and are identified on the basis of their mass. 

mastic. (1) A solid, resinous exudation of the tree 
Pistachia lentiscus, of recent geologic origin. Found 
in the Mediterranean area. Soluble in alcohol and 
ether; balsamic odor; turpentine taste. Used in 
chewing gum, varnishes, and to some extent in 
adhesives and dentistry. (2) A soft, putty-like seal- 
ant, often packed in eartridges and applied by a gun 
with a nozzle of appropriate size, or in bulk for ap- 
plication by a knife or other spreading device. Such 
mastics often contain bituminous ingredients or poly- 
merized rosin acids, used for laying floor and wall 
tiles and similar applications. 

“Matacil.”'*' Trademark for 4-dimethylamino meta- 
tolyl methylcarbamate. 

material. A nonspecific term used with various shades 
of meaning in the technical literature. It should not 
be used as a synonym for substance, but is generally 
used in the collective expressions “raw materials” 
and “materials handling.” The term “material bal- 
ance” in chemical engineering denotes the sum of all 
the substances entering a reaction and all those that 
leave it in a given time period. “Material” also loosely 
refers to closely associated mixtures, either of nat- 
ural origin (petroleum, wood, ores) or man-made 
(glass, cement, composites). See also substance. 

material balance. See material. 

materials handling. A general term that includes the 
methods used for in-plant transportation, distribu- 
tion, and storage of raw materials and semi-processed 
products, as by fork-lift trucks, elevators, conveyor 
systems, pipelines, etc., as well as safe practices for 
storage and movement of toxic and flammable 
substances. 

matte. A product containing a metal sulfide, as ob- 
tained after roasting and fusion of sulfide minerals. 
Oxides or metals may also be present. Common ex- 
amples are copper matte and nickel matte. 

matter. Anything that has mass or occupies space. 
(See also mass). 

(a) states. There are three generally accepted 
states (phases) in which substances can exist, namely, 
solid; liquid and gas (vapor). From time to time it 
has been proposed that specialized forms of matter 
be regarded as states, such as the vitreous (glassy) 
state, the colloidal state, and the plasma state; 
but none of these suggestions has gained substantial 
acceptance. See phase (1); solid; liquid; gas. 
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(b) levek. Matter is basically composed of particles 
in the following levels of size and complexity: (1) 
subatomic (protons, neutrons, electrons); (2) atomic 
and molecular (less than 10 angstroms); (3) colloidal 
(from 10 angstroms to 1 micron); (4) microscopic; 
(5) macroscopic; (6) space or celestial. Levels (1) and 
(2) are invisible by any means; (3) can be resolved in 
an electron microscope; (4) in an optical microscope; 
(5) is visible to the naked eye; (6) requires telescopes 
for detailed observation. See also particle. 

Note. The scanning electron microscope is reported 
to be capable of resolving particles at level (2). See 
atom. 

mayonnaise. A semiliquid salad dressing composed of 
vegetable oil, vinegar and egg yolk. It is a typical col- 
loidal emulsion in which the mutually repellent base 
ingredients are brought together and held in a stable 
form by the lecithin in egg yolk. See also emulsion. 

“Maxad.”'^^ Trademark for magnesium oxide for ad- 
sorption application. 

“Maxipen.”^’’ Trademark for potassium phenethicillin. 
Mayer’s reagent. See mercuric potassium iodide. 

“M-B-C.”** Trademark for a methyl bromide fumi- 
gant with chloropicrin added. 

Hazard: Toxic by inhalation. 

MBMC. Abbreviation for monobutyl-meta-cresol. See 
tert-butyl-meta-cresol. 

MBT. Abbreviation for mercaptobenzothiazole (q.v.). 

MBTS. Abbreviation for 2-mercaptobenzothiazyl di- 
sulfide. See 2,2'-dithiobisbenzothiazole. 

“MBX.”" Trademark for 2,4-dimethyl-6-tert-butyl- 
phenol liquid. Used as an antioxidant. 

me. Abbreviation for millicurie. See curie. 

Trademark for a special blend of mild 
alkalies, complex phosphates, and wetting agents. 
Especially designed for dairy plant and farm equip- 
ment. Sequesters hard water. 

MCA. (I) Abbreviation for Manufacturing Chemists’ 
Association, Inc. (q.v.). (2) Abbreviation for mono- 
chloroacetic acid. See chloroacetic acid. 

“MCC.”*'* Trademark for caustic soda flake. Used in 
cleaning and sterilizing milk, beer, and beverage 
bottles. 

MCPA (2-methyl-4-chIorophenoxyacetic acid; 4-chloro- 
2-methylphenoxyacetic acid) 
CH3CIC6H3OCH2COOH. 

Properties: White cyrstalline solid; m.p. 118-119°C. 
Free acid insoluble in water but sodium and amine 
salts are soluble. 

Grades: Emulsifiable concentrates. 

Use: Selective herbicide. 

MCPB. 4-(2-methyl-4-chlorophenoxy) butyric acid. 
Hazard: Toxic by ingestion. 

Use: Herbicide. 

MCPP. Abbreviation for 2-(2-metiiyl-4-chiorophe- 
noxy)-propionic acid. See mecoprop. 

Md Symbol for mendelevium. 

(1) Abbreviation for metal deactivator (q.v.). 
(2) Abbreviation for para.para'-metbylenedianilinc. 
See para.para'-diaminodiphenylmethane. 


“M.D.A.”*^® Trademark for methylene disalicylic acid 
(q.v.). 

MDAC. Abreviation for 4-methyl-7-diethylaminocou- 
marin. See 7-diethylamino-4-methylcoumarin. 

MDI. Abbreviation for methylene di-para-phenylene 
isocyanate. See diphenylmethane 4,4'-diisocyanate. 

Me Symbol for methyl. 

MEA. Abbreviation for monoethanolamine. See eth- 
anolamine. 

mecamylamine hydrochloride (methylaminoisocam- 
phane hydrochloride) C11H21N • HCl. 

Properties: Wliite c^stalline powder; almost odor- 
less; m.p. 245° C with some decomposition; soluble 
in water, alcohol, chloroform; somewhat soluble in 
benzene, isopropyl alcohol; insoluble in ether. 

Grade: U.S.P. 

Use: Medicine. 

mecarbam. Generic name for S-[(ethoxycarbonyI) 
methylcarbamoyijmethyl 0,0-diethyi phosphoro- 
dithioate. 

(C2H50)2P(S)SCH,CON(CH3)COOC2H5. 

Properties: Yellow oil; b.p. 144°C (0.02 mm). 

Hazard: Highly toxic. A cholinesterase inhibitor. Use 
may be restricted. 

Use: Insecticide. 

Shipping regulations: Organic phosphate, liquid, n.o.s., 
(Rail) Poison label (Air) Poison label. Not accepted 
on passenger planes. 

meehlorethamine hydrochloride [methyl-bis-(2-chloro- 
ethyl)amine hydrochloride] CH3N(CH2CH:C1): • 
HCl. A nitrogen mustard. 

Properties: White, crystalline, hygroscopic powder; 
nasal irritant and a vesicant; soluble in water, m.p. 
108-1 11°C. 

Grade: U.S.P. 

Hazard: Highly toxic; vesicant and strongly irritating 
to mucous membranes. 

Use: Medicine. 

meclizine hydrochloride C2SH27CIN2 • 2HC1 • H:0. (I- 
para-Chlorobenzhydryl-4-methylbenzylpiperazine 
dihydrochloride). 

Properties: White or yellowish powder or cry’stals; 
slight odor; insoluble in water and ether, very' solu- 
ble in chloroform, pyridine, and acid-alcohol-water 
mixtures; slightly soluble in dilute acids and alcohol. 
Low toxicity. 

Grade: U.S.P. 

Use: Medicine (antihistamine). 

“Mecopex.”'*'" Trademark for a broad-leaf herbicide 
containing potassium salt of mecoprop (31.5%). 
Hazard; See mecoprop. 

mecoprop (2-(4-chloro-2-methylphenoxv)propionicacid; 
MCPP; CMPP) CiaH3(CH3)OCH(CH3)COOH. 
Properties: Solid; m.p. 93-94° C. Insoluble in water; 
soluble in alcohol, acetone, and ether. 

Hazard; Toxic by ingestion and inhalation: irritant to 
skin and eyes. 

Use; Herbicide, 

“Mccostrin.”'*’’ Trademark for dimethyl tubocurarinc 
chloride (q.v.). 

“Medi-Calgon.”"’'' Trademark for a pure white, pow- 
dered, sodium hexametaphosphate which has the 
ability to form a firm coagulum with tissue exudates. 
Use; Medicine (topical applications). 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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medicinal chemistry. A subdivision of chemistry which 
deals with the effects of drugs and pharaiaceuticals 
on the human body and on various infective organ- 
isms, and with the synthesis of compounds specif- 
ically for certain diseases, such as antimalarials and 
antihypertensive agents. It also is concerned with 
immunology, hormone activity, etc. 

See also: clinical chemistry: 

mcdlure. Generic name for sec-butyl-4-(or 5)-chloro-2- 
methylcyclohexanecarboxylate C12H21CIO2. 

Properties: Liquid; b.p. 78-79° (0.25 mm). Insoluble 
in water; soluble in most organic solvents. 

Use: Insect attractant. 

“Medomin.”^” Trademark for heptabarbital. See bar- 
biturate. 

“Medrol.””’ Trademark for the 6-methyl derivative 
of prednisolone (q.v.). 

medroxyprogesterone acetate (1 7-hydro xy-6a-methyl- 
preg-4-ene-3,20-dione 17 acetate) C24H34O4. A hor- 
mone derivative. 

Properties: White to off-white, odorless crystalline 
powder; stable in air. Insoluble in water; freely solu- 
ble in chloroform; sparingly soluble in alcohol. 
Melting range 200 to 208° C. 

Use; Medicine (injectable contraceptive). 

mega-. Prefix meaning lO'’ units (symbol M). E.g., 
1 megaton = 1,000.000 tons. 

megatomoic acid (rrans-3, cis-5-tetradecadienoic acid). 
Tlie active ingredient of the sex attractant in the fe- 
male carpet beetle. Research is under way on syn- 
thesis of this substance to be used as a lure in con- 
trol of this pest. 

megaton. One million tons; usually used in defining 
the blast effect of a nuclear explosion. A 1-megaton 
bomb is equivalent in destructive potential to I mil- 
lion tons of TNT. 


meglumine diatrizoate (methylglucamine diatrizoatc 
diatrizoate methylglucamine) 

^H3C0NH)2C6LC00H ■ CHjNHCHifCHOH)! ■ 
CH2OH. 

Properties: Available in solution for injection; pH be- 
tween 6.0 and 7.6. 

Grade; U.S.P. (as injection). 

Use: Medicine (radiopaque medium). 

/Vole: The iodipamide and iothalamate are also avail- 
able. 


MEK. Abbreviation for methyl ethyl ketone. 

Mekomask.”'** Trademark for an industrial odorant 
especially effective with methyl ethyl ketone. 

Mclafix. Trademark for chlorine buffer used in 
chlorination of wool. 


Melaglaze.” Trademark for a synthetic modified 
resm used primarily as a coating to impart superior 
gloss and enhanced stain resistance to melamine- 
formaldehyde products. 


melamine ^yanurtriamide; 2,4,6-triamino sym-triazine] 
HaN CNC(NH2)NC(NH2)N . A cyclic trimer of cy- 


anamide. 

Properties; White, monoclinic crystals. Sparingly sol- 
uble m water, glycol, glycerol, pyridine; very slightly 
soluble in ethanol; insoluble in ether, benzene car- 
bon tetrachloride. Sp. gr. 1.573 (14°C); m.p. 354°C; 
b.p. sublimes. Low toxicity. Nonflammable. 

Derivation; (1) From urea. (2) From cyanamide, di- 


cyandiamide, or cyanuric chloride. (3) From ammonia 
and carbon dioxide (Dutch process). 

Method of purification: Recrystallization from water. 

Grade: 99% minimum. 

Containers: 80-lb bags; fiber drums. 

Uses; Melamine resins; organic syntheses; leather 
tanning. 

melamine resin. A type of amino resin (q.v.) made 
from melamine and formaldehyde. The first step in 
resin formation is the production of trimethylol 
melamine, C3N3(NHCH20H)3, the molecules of 
which contain a ring with 3 carbon and 3 nitrogen 
atoms, the -NHCH2OH groups being attached to the 
carbon atoms. This molecule can combine further 
with others of the same kind by a condensation reac- 
tion. Excess formaldehyde or melamine can also react 
with trimethylol melamine or its polymers, providing 
many possibilities of chain growth and cross-linking. 
The nature and degree of polymerization depend 
upon pH, but heat is always needed for curing. Mela- 
mine resins are more water-and heat-resistant than 
urea resins. They may be water-soluble syrups (low 
m.w.) or insoluble powders (high m.w.) dispersible 
in water. Widely used as molding compounds with 
alpha-cellulose, wood flour or mineral powders as 
fillers, and with coloring materials; also for laminat- 
ing, boilproof adhesives, increasing wet strength of 
paper, textile treatment, leather processing, and for 
dinnerware and decorative plastic items. 

Butylated melamine resins are formed bj; incorpo- 
rating butyl or other alcohols during resin forma- 
tion, whereupon the -NHCH2OH groups convert 
to -NHCH20C4Hi>. These resins are soluble in paint 
and enamel solvents and in surface coatings, often in 
combination with alkyds. They give exceptional cur- 
ing speed, hardness, wear resistance, and resistance 
to solvents, soaps, and foods. 

Melamine-acrylic resins are water-soluble and are 
used for formation of water-base industrial and au- 
tomotive finishes. 

See also urea-formaldehyde resin. 

melaniline. See diphenylguanidine. 

melanin. A brownish-black pigment that occurs nor- 
mally in the retina, skin, and hair of higher animals 
with the exception of albinos. Formed from tyrosine 
by the action of tyrosinase. 

“Melilotine.”^^^ Trademark for benzodihydropyrone 
(q.v.). 

melissic acid (triacontanoic acid) CH3(CH2)28COOH. 
A long-chain fatty acid. 

Properties: Crystalline solid; m.p. 94°C; soluble in 
benzene and hot alcohol; insoluble in water. Com- 
bustible; low toxicity. 

Derivation; By oxidation of 1-triacontanol; occurs in 
minor amounts in many plant and insect waxes and 
in montan wax. 

Use: Biochemical research. 

melissyl alcohol. See 1-triacontanol and 1-hentriacon- 
tanol. 

melittin. A polypeptide derived from bee venom that 
has strong antibacterial activity, especially against 
Staphylococcus aureus 80, which is resistant to pen^ 
cillin. It inhibits growth of many Gram-positive and 
Gram-negative bacteria. 

“Mellotone.”'** Trademark for 3-hydroxy-2-methyl- 
1,4-pyrone. Caramel-butterscotch flavor; used 1 
perfumes and flavors for a soft, malt-like effect. 
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“Melmac.”” Trademark for products molded from 
melamine-formaldehyde resins. 

“Melonal.”^” Trademark for 2,6-dimethyl-5-hepten- 
1-al (q.v.). 

“Melostrength.”^’ Trademark for a melamine-formal- 
dehyde paper resin designed as a pulp additive to 
improve wet and dry strength properties of paper. 

“Meloxine.”^^’^ Trademark for methoxsalen (q.v.). 

melphalan (para-di(2-chloroethyl)aminophenylalanine; 
formerly called sarcolysin) 

(C1CH2CH2)2NC6H4CH2CH(NH2)C00H. Melpha- 
lan is both the USAN name for the acid, and the 
generic name for the hydrochloride. 

Properties: A nitrogen mustard (q.v.). Crystals; m.p. 
180°C. 

Grade: N.D. (in medicine, for the acid). 

Hazard: Strong irritant to eyes and mucous mem- 
branes. 

Uses: Medicine; insect chemosterilant. 

melting point. The melting point or freezing point of 
a pure substance is the temperature at which its 
crystals are in equilibrium with the liquid phase at 
atmospheric pressure. The term “melting point” is 
used when the equilibrium temperature is approached 
by heating the solid. Ordinarily melting points refer 
to temperatures above 0°C, the melting point of 
ice. The terms melting point and freezing point are 
often used interchangeably. The number of calories 
required to convert one mole of pure crystals to the 
liquid state is called the molar heat of fusion. 

“Meltopax.”'” Trademark for a double silicate, con- 
taining 55.5-57.5% zirconium oxide, 27-29% silicon 
dioxide, and 13.5-15.5% sodium oxide. M.p. 2600'’F. 
Used as an ingredient for enamel frits and special 
glasses. 

“Melurac.’” Trademark for urea-melamine-formalde- 
hyde condensation products used mainly as adhesives 
for bonding of veneers for the production of exterior 
grade plywood. 

“Mcma.”''” Trademark for a liquid seed disinfectant 
which contains 1 1.4% methoxyethylmercuiy acetate. 
Hazard; Toxic by ingestion. 

membrane, semipermeable. A microporous structure, 
either natural or synthetic, which acts as a highly 
efficient filter in the range of molecular dimensions, 
allowing passage of ions, water and other solvents, 
and very small molecules, but almost impermeable to 
macromolecules (proteins) and colloidal particles. 
Tlie thickness is about 100 Angstrom; the pore diam- 
eter is from 8 Angstrom for the walls of tissue cells 
to 100 Angstrom or more for manufactured mem- 
branes. Plant cell wall membranes are proteinaceous 
substances which function in natural osmosis. Mem- 
branes of cellophane, collodion, asbestos fiber, etc. 
are used in such industrial operations as waste liquor 
recovery, dc.salination, and electrolysis. See also 
osmosis; dialysis. 

mcmtctrahydrophthalic anhydride (methyl norbomcnc 
dicarboxylic anhydride). 

Properties: Clear, transparent, slightly \ iscous liquid. 
Colorless to light yellow. 

Hazard: Highly toxic; strong irritant to eyes and skin. 
Uses; Curing epoxy resins; electrical laminating and 
filament winding; intermediate for polyesters, alkyd 
resins and plasticizers. 


Shipping regulations: (Rail) White label. (Air) Corro- 
sive label. Not acceptable on passenger planes. 

MENA. Abbreviation for the methyl ester of naph- 
thaleneacetic acid. See alpha-naphthaleneacetic acid, 
methyl ester. 

menadione (2-methyi- 1,4-naphthoquinone; menaph- 
thone; vitamin Kj) C 10 H 5 CH 3 O 2 . 

Properties: Yellow, crj'stalline powder; nearly odor- 
less; m.p. 105-107°C; affected by sunlight. Soluble 
in alcohol, benzene, and vegetable oils; insoluble in 
water. 

Derivation: Oxidation of beta-methylnaphthalene. 
Grade; U.S.P. 

Hazard; Irritant to skin and mucous membranes, es- 
pecially alcoholic solution. 

Uses: Medicine; fungicides; animal feed additive. 

menazon. Generic name for S-[(4,6-diamino-s-triazin- 
2-yl)methvl]0,0-dimethyI phosphorodithioate 
(CH.,0)2P(S)SCH; C:NC(NH:):NC(NH2):N \ 

Properties; Off-white solid; m.p. f60-f62‘’C. Sfightfy 
soluble in water and organic solvents. 

Hazard: Highly toxic. A cholinesterase inhibitor. 

Uses: Acaricide; insecticide. 

Shipping regulations: (Rail, Air) Organic phosphate, 
solid, n.o.s.. Poison label. Not accepted on passenger 
planes. 

Mendfleef, D. 1. (1834-1907). Born in Siberia, Men- 
dfleef in 1869 made one of the greatest contributions 
to chemistry of any scientist by establishing the 
principle of periodicity of the elements. His first 
Periodic Table was compiled on the basis of arrang- 
ing the elements in ascending order of atomic weight 
and grouping them by similarity of properties. So 
accurate was MendeleePs thinking that he predicted 
the existence and atomic weights of several elements 
that were not actually discovered till years later. The 
original table has been modified and corrected several 
times, notably by Moseley, but it has accommodated 
the discovery' of isotopes, rare gases, etc. Its im- 
portance in the development of chemical theory can 
hardly be overestimated. (See Becquerel, Moseley, 
periodic table). 

mendelevium Md Synthetic radioactive element pro- 
duced in a cyclotron by bombarding einsteinum with 
alpha particles; atomic number 101. Atomic weight 
256; four isotopes; valence 3. Mendelevium decays 
by spontaneous fission with a half-life of 1!A hours. 
Tile heaviest isotope, Md-258, has half-life of 60 days. 
Md is thought to have chemical properties similar 
to those of the rare earth thulium. It is made in 
research quantities only and no uses are reported. 
See aetinide series. 

menhaden oil 

Properties; Yellowish-brown or reddish-brown drying 
oil; characteristic odor. Soluble in ether, benzene, 
naphtha, and carbon disulfide. Sp. gr. 0.927-0.933; 
saponification value 191-196; iodine value 139-180; 
refractive index 1.480. Combustible. Nontoxic. 
Derivation: By cooking or pressing the body of the 
menhaden fish. 

Method of purification; Filtration and bleaching with 
fuller's earth. 

Grades; Prine crude; brown strained; strained; 
bleached; winter oil; bleached winter white oil. 
Containers; Drums; tank cars. 

Hazard: Subject to spontaneous heating. 
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paint drier; cleansers; lipstick" '“bricant; 


,,, 

“”;ie"%roTUe™°/j ■" » 

&S;"f S*.; ’ iV“ i“,ST„ 

ProSsf S lij,uTd"^i'‘''° ‘"rt-alkylamine. 

'•4794 (25/D); miscible 4h 

solvents. * and most organic 

praSio?.'”® and .kin. u„ ey. 

media?;'"® resins; chemical inter- 

para-menfhane hydroperoxide 

0.9257r5'5/?^C)’ ref*^ yellow liquid; sp. gr 0 910- 

d..,.,on. int"„,r SiSf “'; 

lions; ^dn^^.^°‘‘ aa'i'’0i and polymerizaiion reac- 

acc<^la1»le^®Ilot''o"a) * 60 ? f /'“''aa over 60%, nol 
Organic Peroxide Iabel^%ant'’n'’'''9'?rile solvent, 
n-o.s., Yellow label. ’ ^ Oxidizing material, 

Paras„enhtan-3-one. See menthone 

CH3QfI,(QH,)^‘^""-3-ol; pepper^ninf cam- 

C:5rteSr‘«i“"VSi=5; 

laste; m.p. 4l-43°P cooling odor and 

(”mem;"if°‘^ (a^Z-form) "''specific"®?'"® ‘"^mpera- 
i' -45 to -510 /P/^ rotation (25/D) 

light -2 t^ ^2? 


Ss? FlavonV °''' °''P^PPe™int. 

’sngriy soiu?e'Tr!“waJ‘?“‘-- .Menthol-like odor, 
ether. B.p 227 to 228 °rZ '’’’^‘^'I’le with alcohol and 
rotation -72° 4 r to fg'®? optical 

Low toxicity. ComCnsSe. ’ 

dride"?‘Jhi"pr® en?'of® "'P'’ acetic anhy- 

mint oil. of sodium acetate, (b) Pepper- 

Uses: Perfumery; flavoring, 
menthyl isovalerafe. See menthol valerate. 

ToSes’-'ro; 

ether, chior^^^Jil^n rniscible with alcohol, 

Insoluble in watw’ soluh?'^ Proportions, 

bustible. Low tS? ^ solvents. Com- 

*“nscreen preparations 
See also homomenthyl sali^yla? 

^S*“seal "°"''iscous oils ofthemin- 

vapor recoverv niainly as absorption media in 

'•r solvnnrs ,7d LSSd 

MEP. Abbreviation for methyl ethyl pyridine. 

"’SSg ttbv''n“"‘^^- C;5Hz,NOaHCl. An addic- 
rug. Use by prescription only, 

carbamafe*; ^^■"’®‘*'y’'2-n-propyl-), 3-propanediol di- 
terfstic odo^?nd ’"'P- '03-107°C; charac- 

“dS; y?‘r2trh:?d°b5la\f'" ^ot ad- 

se. Medicine (antianxiety agent). 

r** f°r milliequivalent. See eq. 

"^ulfber accefrato'?"'’'' ^ , dithiocarbamate 


, -6,3 Jg iididiion (25/D) 

acetic ^ ^'‘^ohol, light petroleum ’'■2°. atecierator. ' ' 

atx-tic acid, and fixcH P^'roieum solvents elariai 

n'llS.'?”. ™l«nell,|^!;r„ f'S.I’t!:™''' »it by sy„- S" •? yvilow powS IWd 

lurions of K f u S'ncial acetic acid and so- 
moderatelv sni ' ^.yr'.roxides; slightly soluble in water; 

Grade; U.S.P 

?'o.s.',"p;fs®o?iaber Mercury compounds. 


SS ISSf ,'i iSp?Sc” 

menthol acetic ester g ^ ® 

roenthol valerat r 

(CHri.CHCH^COor *°''®'^rate) ^ laoei. 

Properties* Cof i •*®^*’* 

bnter taste; sp° °dor; cooline fainti '"d?m'”?"i. ^‘'i'’r°'P°'rydroxymercurifluorescein diso 

»<■»: MedfcK*„“»„V/ ”'«' “ib » m.rnt,. 


aau, A/-aisodiumdibroL.._ . 

CcoHsBr2HgNa,06. 

i„cf.^”'f*L/'^'®^^^®rit, green scales or granules; odor- 
s, soluble in water; insoluble in alcohol, acetone. 
Chloroform, or ether. Stable in air. 

nvation; From dibromofluorescein and mercuric 
acetate. 

Grades; Technical; N.F. 

azard; Toxic by ingestion. Tolerance, 0.05 mg per 

cubic meter of air. . ck 

Use; Medicine (antiseptic). 
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MERCURIC BARIUM BROMIDE 


Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

“Mcrcadium”’'’'’ Trademark for calcined coprecipita- 
tions of cadmium sulfide and mercury sulfide, with 
or without barium sulfate; available in concentrated 
and lithopone forms; colors: orange, red, maroon. 
Hazard: Toxic by ingestion. 

Uses: Artists’ colors; plastics colorants. 

mercaptamine. See 2-aminoethanethiol. 
mercaptan. See thiol. 

“Mercaptate.”'*^" Trademark for mercaptocarboxylate 
esters of polyols. High boiling, viscous liquids with 
a sharp, sulfur-like odor. Useful for chemically and 
physically modifying polymeric systems. 

mercaptoacetic acid. See thioglycolic acid. 
2-mercaptobenzoic acid. See thiosalicylic acid. 
2-mercaptobenzothiazoIe (MBT) 
CHCHCHCHCC SC(SN]N. 

Properties: Yellowish powder. Distinctive odor (de- 
pends on degree of purification). Soluble in dilute 
caustic, alcohol, acetone, benzene, chloroform; in- 
soluble in water and gasoline. Sp. gr. 1.52; melting 
range 164-175°C. Low toxicity. Combustible. 

Grades: Technical; 91%. 

Containers; 1-, 5- and 10-lb fiber cans; 55-lb drums; 
multiwall paper sacks. 

Uses; Vulcamzatoin accelerator for rubber (requires 
use of stearic acid for full activation); tire treads and 
carcasses, mechanical specialties, etc.; fungicide; 
corrosion inhibitor in cutting oils and petroleum 
products; extreme-pressure additive in greases. 

2-mercaptobcnzothiazyl disulfide. See 2,2'-dithiobis- 
benzothiazole. 

niercaptoethanol HSCH 2 CH 2 OH. 

Properties; Water-white, mobile liquid with disagree- 
able odor; sp. gr. 1.1168 (20/20°C); 9.29 Ib/gal 
(20'’C); b.p. 157. rC; vapor pressure I.O mm (20°C); 
vi.scosity 3.43 cp. (20°C; completely soluble in 
water, and most organic solvents; flash point 165°F; 
f.p., sets to a glass below — 100°C; refractive index 
(n 20/D) 1.5011. Combustible. 

Containers: Fiber cans; drums; multiwall paper sacks. 
Hazard; Moderately toxic by inhalation and ingestion. 
Uses; Solvent for dyestuffs; intermediate for produc- 
ing dyestuffs, pharmaceuticals, rubber chernicals, 
flotation agents, insecticides, plastieizers, textile as- 
sistants and other compounds; water-soluble reduc- 
ing agent; biochemical reagent. 

beta-mcrcaptocthylaminc hydrochloride HS(CH_');NH; • 
HCI. 

Properties: Hygroscopic white powder; m.p. 7I°C; 
very soluble in water and ethyl alcohol. 

Hazard; Moderately toxic by inhalation and ingestion. 

N(2-mcrcaptoethyl)bcnzcncsulfonamide S;{0.0-diiso- 
propyl phosphorodithioatc) (N-(beta-diisopropyldi- 
thiophosphorvlethvl)benzenesulfonamide) 

G,H.S02NH(CH2):SP(S)[0CH(CH.):]:. 

Properties; Colorle.ss liquid, slight odor; sp. gr. 1.25 
(22° C). Insoluble in water; soluble in kerosine and 
xylene. 

Hazard; Highly toxic. Cholinesterase inhibitor. Use 
may be restricted. 

Use: Herbicide. 


Shipping regulations; Organic phosphate, liquid, 
n.o.s. (Rail) Poison label. (Air) Poison label. Not 
accepted on passenger planes. 

2-mercapto-4-hydroxypyrimidine. See thiouracil. 
2-mercaptoimidazoline. See “NA-22.” 

beta-mercaptopropionic acid HSCHjCHjCOOH. 
Properties; Clear liquid; sp. gr. 1.218 (21°C); m.p. 
I6.8°C; b.p. 111°C (15 mm); soluble in water and 
alcohol. 

Uses: Stabilizer; antioxidant; catalyst; chemical inter- 
mediate. 

6-mercapfopurine (6-MP; 6-purinethiol) 

C 5 H 4 N 4 S • H;0. A sulfur-containing purine base not 
found in animal nucleoproteins. 

Properties; Yellow, cry'stalline powder; m.p. 308° C 
(decomposes); nearly odorless; insoluble in water; 
soluble in hot alcohol and dilute alkali solutions; 
slightly soluble in dilute HiS 04 . 

Grade: U.S.P. 

Use: Medicine (to prevent rejection of kidney trans- 
plants). 

mercaptosuccinic acid. See thiomalic acid. 

2-mercaplofhiazoIine C2H4NSSH. White crystals. 

Use; Synthesis of pharmaceuticals. 

D-3-mercapfovaIine. See penicillamine. 

mercerized cotton. See cotton, mercerized. 

mercerizing assistant. A compound used to increase the 
penetration of mercerizing baths. Cresylic acid deriva- 
tives. special sulfonated oils, and other wetting agents 
are typical. 

mercuric acetate (mercury acetate) Hg(C 2 H 502 ):. 
Properties; White, crystalline powder. Soluble in alco- 
hol and water; sensitive to light. Sp. gr. 3.2544. 
Hazard: Highly toxic by ingestion, inhalation, and 
absorption; strong irritant. Tolerance, 0.01 mg per 
cubic meter of air. 

Uses; Medicine; catalyst in organic synthesis; phar- 
maceuticals. 

Shipping regulations: (Rail, Air) Poison label. 

mercuric ammonium chloride (mercurv ammonium 
chloride) HgCL’ • 2 NH 4 CI • 2 H 2 O. 

Properties; White poweder; soluble in water; slightly 
soluble in alcohol. 

Hazard; Highly toxic by ingestion, inhalation, and 
skin absorption; strong irritant. Tolerance, 0.05 mg 
per cubic meter of air. 

Uses; Medicine; veterinary medicine. 

Shipping regulations; (Rail, Air) Poison label. 

See also mercury, ammoniated. 

mercuric arsanilate. See mercury atoxylate. 

mercuric arsenate (mercury arsenate) HgHAs04. 
Properties: Yellow powder. Soluble in hydrochloric 
acid; slightly soluble in nitric acid; insoluble in water. 
Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption; strong irritant. Tolerance, 0.05 mg 
per cubic meter of air. 

Uses: Medicine; waterproof paints; antifouling paints. 
Shipping regulations: (Rail, Air) Poison label. 

mercuric barium bromide (barium mercury bromide; 
mercuiy barium bromide) HgBr: ■ BaBr:. 

Properties: Colorless, crystalline mass. Very hygro- 
scopic. Soluble in rvatcr. 

Hazard; Highly toxic by ingestion, inhalation, an ’ 
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Shipping regulations: (Rail, Air) Poison label. 

mercuric barium iodide (barium merm™ 
cury barium iodide) Hgl, 

“SrEhToSS;’ P»paring 

Shipping regulations: (Rail. Air) Poison label. 


. 7 — •j * wiowii jauci. 

meKmc benzoate (mercury benzoate) Hg(C7H502), • 
Properties; White crystals* m n • • 

water. ’ in alcohol and 

^odi'um^benzLte.^ mteraction of a mercuric salt and 

skin abs^rp*t!L!Ttrong^irrS‘°^^ inhalation, and 
per cubic meter of air ® Tolerance, 0.05 mg 

Use; Medicine 

Shipping regulations: (Rail, Air) Poison label. 

Soluble in alcohof and ether‘1na^-^"f 
water. Sp. gr. 6.1 P m n 235°r. tf 
Derivation: Bv add . >i *’-P- 322°C. 

Hazard: 

Use, Medicine, 

acceValil^on'piTngir^Sjanel'''^ Poison label. Not 
ride"corrosTve)^HSr"^ bichloride; mercury chlo- 
b7e^m Tv^ate^iU^f th°; °^-'ess. Solu- 

aceti^ acd ester. Sp.’ gr. 5:4"4''(25"c’);®'l76o‘c: ^ 

°merc7,7 hea7id?o77lat,°S7r‘‘°" "'i'b 
M^rd™ rSiS!' coCo^sT ^ 

mation. ^ ^‘f“^at.on: Recrystallization and subli- 

Sdes^Tec';^^^™* ‘Chloride. 

■ echnical; crystals; granular; powder CP- 

Haza?d-"Hi hT"’ 

ne'r" 4-^°‘'P‘io^n.' M^y b^e fafan‘T"’i '"'’^•ation, and 
[P^.^b'c meter of air ’ Tolerance, 0.05 mg 

compoun3^‘^®dL‘infec‘tant-^o"’®‘ mercury 

ca reagent; metaOuro^’ synthesis; analyte 
chloride; sterilant fo®7eern"!®’ for viwl 

«E)eT4Ei' i 

acceptable on passenger planw"^ i^ot 

« Chloride, ammonlated. see mercury, ammo- 

°Pg;,mercury -^i^e; mer- 


orystalline powder sp gr 612 

Insoluble in alcohol and water P-gr-6.12. 

m«eE "1'”'' " "S "8 P» »bic 

mercuric cyanate. See mercury fulminate. 

"Pronmief cyanide) Hg(CN),. 

by hght SoluWe fn*’ prisms, darkened 

^aqueoursoliSn^ a" 

Grades: Sn| “l; ^^id. 

^kb^bs^rotii^n ingestion, inhalation, and 

of air. ^ ' ^°io‘'^nce,0.05 mg per cubic meter 

8»>P>^ n,.n„f.„„™g c- 
Shipping regulations: (Rail, Air) Poison label, 
mercuric dichromate. See mercury dichromate. 

■"i^llr^f fu7gSf aH,:N7S7Hg. Used 

^kln7hs^ri?di^ ingestion, inhalation, and 

Qf gjj. PPon. Tolerance, 0.05 mg per cubic meter 

^n.o.s.'"po7on'irber' compounds. 

mercuric dioxysulfate. See mercuric subsulfate. 

"proDerties“°7‘*® (mercury fluoride) HgFj. 

645°C deZm^^P®'’®"* ‘^y''stals; sp. gr. 8.95; m.p. 
and alcohol moderately soluble in water 

H^Iard-^Hip^ri'"® hydrofluoric acid, 

skin absnrnt’ ^ toxic by ingestion, inhalation, and 

percSbkS? oPr* 

Shfnnlno*'’®''®. organic Huorine compounds, 
n.o.?., Pofso“n7abek i^^rcury compounds, 

mercuric iodale (mercury iodate) HglOA? 

add^7'vdrnh''’‘‘® PO'yi*^r. Soluble ih hydrochloric 
taininp^cnd;^*^”™!?! hydriodic acid, water (con- 
uble in "i" chloride or potassium iodide); insol- 
uoie in alcohol and water. 

skin7bsm^n(^*^ iogcstion, inhalation, and 

Use: Medicine. 

^n *o s'”pois^n7a*bT Mercury compounds, 

""^ellbw) HgU^ (mercury iodide, red; mercury iodide, 

Tyhen"^ hnl't ^otragonal crystals; turn yellow 

tbi VcU^^*®^ u° *^P°G, returning to red on cooling; 
nnhJ Crystals. Soluble in boiling al- 

•aoo- ’ 'n solutions of sodium thiosulfate or po- 
airr.jyP' iodide or other hot alkali chloride solutions; 
ft ^ ft^^^tiompletely insoluble in water. Sp. gr. (a) 

6 2-6.35, (b) 5.91-6.06; m.p. (b) 259°C, b.p. 349°C. 

direct union of mercury and 
H'u*”?’ ® precipitate by adding potassium io- 

lae to a solution of a mercuric salt. Yellow form 

rfr7rf®»P' alcoholic solutions, 
grades: Technical; reagent 
Containers: Bottles, drums 
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MERCURIC-POTASSIUM IODIDE 


Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Strong irritant. Tolerance, 0.05 mg 
per cubic meter of air. 

Uses; Medicine; analytical reagents (Kessler’s rea- 
gent; Mayer’s reagent). 

Shipping regulations; (Rail, Air) Poison label. 

See also mercuric potassium iodide. 

mercuric lactate Hg(C 3 Hj 03 ) 2 . 

Properties; White crystalline powder; soluble in water; 
decomposed by heat. 

Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.01 mg per cubic meter 
of air. 

Use: Fungicide. 

Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

mercuric naphthenate (mercury naphthenate) 

Properties; Dark amber liquid; soluble in lubricating 
oils and mineral spirits. Wt/gal 10.4 lbs. 

Grades: 25% mercury. 

Containers; 80-lb drums. 

Hazard; Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.05 mg per cubic meter 
of air. 

Uses; Mildew-resistance promoter in paints; anti- 
knock compound. 

Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

mercuric nitrate (mercury nitrate; mercury pernitrate) 
Hg(N02)2 • H 2 O. 

Properties: Colorless crj'stals or white deliquescent 
powder. Sp. gr. 4.3; m.p. 79°C; decomposed by 
heat. Soluble in water and nitric acid; insoluble in 
alcohol. 

Derivation; By action of hot nitric acid on mercury. 
Ha^rd: Highly toxic. Dangerous fire risk in contact 
with organic materials. Tolerance, 0.05 mg per cubic 
meter of air. 

Uses: Nitration of aromatic organic compounds; 
medicine; felt manufacture; mercury fulminate. 
Shipping regulations; Nitrates, n.os., (Rail) Yellow 
label. (Air) Oxidizer label. 

mercuric oleate (mercury' oleate) 

Properties: Yellowish to red liquid, semi-solid or 
solid mass. Soluble in fixed oils; insoluble in water; 
slightly soluble in alcohol or ether. 

Derivation: By mixing yellow mercuric oxide with 
oleic acid. 

Grades; Technical; pharmaceutical. 

Uses; Medicine; antiseptic; antifouling paints. 

Shipping regulations: (Rail, Air) Poison label. 

mercuric oxide, red (red precipitate; mercury oxide, 
red) HgO. 

Properties; Heavy, bright, orange-red powder. Solu- 
ble in dilute hydrochloric and nitric acids; slightly 
soluble in water, more so after boiling; insoluble in 
alcohol and ether. Sp. gr. 1 1. 00-1 1.29; m.p.. decom- 
poses. 

Derivation; By heating mercurous nitrate. 

Grades: Technical; paint; A.C.S. reagent. 

Containers; lOO-lb drums. 

Hazard; Highly toxic. Fire risk in contact with or- 
ganic materials. Tolerance, 0.05 mg per aibic meter 
of air. 

Uses; Chemicals; paint pigment; perfumery and cos- 
metics; pharmaceuticals for topical disinfection; cc- 
ramic.s (pigment); batteries, especially for minia- 


turized equipment; polishing compounds; analylical 
reagent; antifouling paints; fungicide. 

Shipping regulations: (Rail, Air) Poison label. 

mercuric oxide, yellow (mercury oxide, yellow; yellow 
precipitate) HgO. 

Properties; Light, orange-yellow powder; odorless; 
stable in air but turns dark on e.xposure to light; 
finer powder than the red form; sp. gr. 1 1.03 (27.5°Q; 

m. p., decomposes. Slightly soluble in cold water, 
more so after boiling; soluble in dilute hydrochloric 
and nitric acids, potassium iodide solution, con- 
centrated solutions of alkaline-earth chloride, mag- 
nesium chloride; insoluble in alcohol. 

Derivation; (a) By the action of either potassium hy- 
droxide or sodium hydroxide on mercuric chloride, 
(b) By the action of sodium carbonate upon mercuric 
nitrate solution. 

Grades: C.P.; technical; N.F.; paint. 

Containers; 100-lb drums. 

Hazard; Highly toxic. Fire risk in contact with or- 
ganic materials. Tolerance, 0.05 mg per cubic meter 
of air. 

Uses: Medicine; mercury compounds; see also mercuric 
oxide, red. 

Shipping regulations; (Rail, Air) Poison label. 

mercuric oxycyanide HgO ■ Hg(CN) 2 . 

Properties: White co'stalline powder; sp. gr. 4.44. 
Moderately soluble in water. 

Hazard: Highly toxic. Detonates on healing; danger- 
ous explosion risk. Tolerance, 0.05 mg per cubic 
meter of air. 

Use: Medicine. 

Shipping regulations; (Rail, Air) Consult authorities. 

mercuric phosphate (normal mercuric phosphate; neu- 
tral mercuric phosphate: trimercuric orthophos- 
phate; mercuric phosphate, tertiary; mercury' phos- 
phate) Hg3(P04)2. 

Properties: Heavy, w'hite or yellowish powder. Solu- 
ble in acids; insoluble in alcohol, water. 

Hazard; Highly toxic. Tolerance. 0.05 mg per cubic 
meter of air. 

Shipping regulations; (Rail, Air) Mercury compounds, 

n. o.s.. Poison label. 

mercuric potassium cyanide (mercury potassium cya- 
nide) Hg(CN )2 • 2KCN. 

Properties; Colorless crystals. Soluble in water and 
alcohol. 

Derivation: By mixing mercuric and potassium cya- 
nides and crystallizing. 

Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance. 0.05 mg per cubic meter 
of air. 

Use; Silvering glass in mirror manufacture. 

Shipping regulations: (Rail. Air) Poison label. 

mercuric-potassium iodide (Mayer’s reagent; potas- 
sium mercuric iodide). See also Kessler’s reagent. 
K2Hgl4 or 2K1 • Hgl;. 

Properties: Odorless, yellow crystals, deliquescent in 
air. Crystallizes with either 1, 2, or 3 molecules of 
water. The commercial product is the anhydrous 
form containing about 25.5% mercury. Sp. gf. 4.29. 
Neutral or alkaline to litmus. Very soluble in water; 
soluble in alcohol, ether and acetone. 

Derivation: (a) Action of hydrochloric acid and po- 
tassium iodide on mercuric cyanide or mercuric 
chloride, (b) Action of potassium iodide on mercuric 
oxide. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Containers; Mb and 5-lb bottles. 

Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.05 mg per cubic meter 

Uses. Medicine; chemical analysis 
Shipping regulations: (Rail, Air) Poison label. 

mercuric salicylate (salicylated mercury) 

Properties.^ White powder, yellow or pink tinge A 
compound of mercury and salicylic acid of fom^ 
nhc composition, mercury replacing both 

fhan°w Confains not S 

man nor more than 59 5% merr-nr,, i 

So'.bl. in soln.ionf™£d" klS 
or their carbonates, and in warm solutions of he af 

,."<1 .Iqol.ol,'"- 

"“IkSpS. mhalation. and 

of air. ’ PCf cubic meter 

Use: Medicine. 

Shipping regulations; (Rail, Air) Poison label, 
mercury iod?de)°HgL 

Sr '•ed at 40-50“C. 

nide or potassium iodidp*°*^^'?"Ki°^ potassium cya- 
and water ' acids (dilute), 

-taMon. and 

Of air. loierance, 0.05 mg per cubic meter 


in journal 

ntCfS’Sf “-PoMb.. 

skin absorpiiok Tolerance Tos'’"’ and 

of air. oierance, 0.05 mg per cubic meter 

Shfn' germicide 

Shipping regulations: (Rai Air^ 
n.o.s.. Poison label. ’ Mercury compounds, 

mercuric subsulfate tbasir m 
Propmi'e's'^'*?] H8(H80 ).SoT‘‘'“'“' "’^^^“ric 

yellow scales^^SolublT°in'^d'l‘T P'’"''*®'' or bright- 
soluble in water, more so in slightly 

Delation: Addition Sp- gr. oW 

sulfate. "^^'or to normal mercuric 

skinabs”rption.‘°'"‘' '"8«tion, inhalation, and 
Use; Medicine 

h-PPing regulations: (Rail, Air) Poison label. 

pHgS 04 ."“"^*‘® persulfate; mercury sulfate) 

Properties; White crvst-.li- 

msoluble in alcoho”oZ°n'!^®‘'' acids; 

eury-. with suLequent acid on mer- 

Hazard: Highly toxic 

absorptio, Tole,a„VS“j iS'ScV,"? 

me conversion of acetylene to 


acetaldehyde; extracting gold and silver from roasted 
pyrites; galvanic batteries 
Shipping reguations; (Rail, Air) Poison label. 

mercuric sulfate, basic. See mercuric subsulfate. 

"proDerties-^Rf’ v ^^^’’^ary sulfide, black) HgS. 

solSR^n in^illi^ ^alfide 
olution, insoluble in water, alcohol, and nitric acid. 

583°C ®a^bmes at 446“C; m.p. 

^ohMnn "V hydrogen sulfide gas into a 

""“'r 

inbaladon, .ad 

of air “’'trance, 0.05 mg per cubic meter 

Use; Pigment. 

W-i'- «'> M-PPO- bo™p...d.. 

"’chbSe* vfrl^-''®'* (vermilion; quicksilver vermilion; 

wafeT™d'’Sho7%““;'''8« 

limes at 583°C. ^ m.p., sub- 

^eauent°"rp!?7 u® mercury and sulfur, with sub- 
form is ^ precipitated 

Hazard u- ^."S'>sh vermilion. 

skin absoriftiin ingestion, inhalation, and 

of air Pbon. Tolerance, 0.05 mg per cubic meter 

Uses: Medicine; pigment. 

n.o.l','’pofsm!^labek compounds, 

suifocva*n!do^^”^*^ (mercuric sulfocyanate; mercuric 
»M.?;H”(SCN)f thioby- 

'iSStob5'm''!Ji',' ‘’p.;;'’'''' 

Derivatir.n-^®*^'^’ decomposes, 

ammonium ^ P'^ecipitation of mercuric nitrate with 
a lamp rt^ ®“^°eyanate and subsequent solution in 
Hazard f ®"d crystallizing, 

skin absorntin^ ingestion, inhalation, and 

of gj^ ption. Tolerance, 0.05 mg per cubic meter 

Sninv°m producing “Pharoah’s serpents.” 

Shipping regulations: (Rail, Air) Poison label 

IIaMrri”*H^°m^'. • ^’’^demark for merbromin (q.v.). 
than iiiri^'®* ^ Joxic by ingestion; but less irritating 

than iodine to skin and tissue. 

antiseptic, commonly in the form of a 
4% aqueous solution. 

mercurol (mercury nucleate). 

omposition: Contains 20% mercury, 
bie^^'^alcolrni”"'" ^°"'der- Soluble in water; insolu- 

Hazard Highly toxic by ingestion, inhalation, and 
sKin absorption. 

UsR Medicine. 

Shipping regulations: (Rail, Air) Poison label. 

mercurous ^etate (mercury proto-acetate; mercuiy ac- 
etate) HgC.H.O.. 

roperties: Coiorless scales or plates. Decomposed by 
ooiiing water and by light into mercury and mercu- 
ric acetate. Slightly soluble in water; insoluble in al- 
cohol and ether; soluble in dilute nitric acid. ^ 
erivation; Reaction of sodium acetate with nyv; 
rous nitrate solution acidified with nitric acid 
Grade: Technical. 
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MERCURY 


Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.01 mg per cubic meter 
of air. 

Shipping regulations: (Rail, Air) Poison label. 

mercurous acetylide HgiCi. 

Properties: White powder. A salt of acetylene. 
Derivation: Reaction of acetylene with aqueous solu- 
tion of mercurous salts. 

Hazard: Severe explosion risk when shocked or heated. 
Highly toxic. 

Shipping regulations: (Rail, Air) Explosive. Not ac- 
ceptable. 

mercurous bromide (mercury bromide) HgBror HgjBrj. 
Properties: White powder or colorless crystals. Odor- 
less, tasteless. Becomes yellow on heating, returning 
to white on cooling. Darkens on exposure to light. 
Soluble in fuming nitric acid (prolonged heating), 
hot concentrated sulfuric acid, hot ammonium car- 
bonate or ammonium succinate solutions; sparingly 
soluble in water; insoluble in alcohol and ether. Sp. 
gr. 7.307; sublimes at 340-350°C; m.p. 405°C. 
Derivation; (a) Action of potassium bromide on solu- 
tion of mercurous nitrate in dilute nitric acid, (b) 
Sublimation from mixture of mercury and mercuric 
bromide. 

Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.05 mg per cubic meter 
of air. 

Use; Medicine. 

Shipping regulations: (Rail, Air) Poison label. 

mercurous chlorate (mercury chlorate) Hg:(ClO0:- 
Properties: White crystals. Sp. gr. 6.409; m.p. 250°C 
(decomposes). Soluble in alcohol, water, and acetic 
acid. 

Hazard; Highly toxic. Explodes in contact with or- 
ganic or combustible materials. Keep away from 
light. 

Shipping regulations: Chlorates, n.o.s. (Rail) Yellow 
label. (Air) Oxidizer label. 

mercurous chloride (mercury monochloride; mercury 
protochloride; mercury chloride, mild; calomel) 
Hg:Clj. 

Properties: Wliite, rhombic cry'stals or crystalline 
powder. Odorless, stable in air, but darkens on ex- 
posure to light. Insoluble in water, ether, alcohol 
and cold dilute acids. Sp. gr. 6.993; m.p. 302°C; 
b.p. 384°C. Decomposed by alkalies. 

Derivation; By heating mercuric chloride and mer- 
cury, with subsequent sublimation. 

Grades; Technical; C.P.; N.F. 

Hazard: Toxic in large doses; must be removed from 
body by cathartics. 

Uses: Fungicide; electrodes; pharmaceuticals. 

Shipping regulations; Not restricted. 

mercurous chromate (mercury chromate) Hg:Cr04. 
Properties; Brick-red powder. Variable composition. 
Decomposes on heating. Soluble in nitric acid (cone.); 
insoluble in alcohol and water. 

Hazard; Highly toxic. Moderate fire hazurd in con- 
tact with organic materials. Tolerance, 0.05 mg per 
cubic meter of air. 

Use; Ceramics (coloring green). 

Shipping regulations; (Rail. Air) Mercury' compounds, 
n.o.s.. Poison label. 

mercurous iodide (mercury protoiodide) Hgl or Hg:!;. 
Properties; Bright yellow powder, becoming greenish 
on exposure to light due to decomposition into me- 


tallic mercury and mercuric iodide. Becomes dark 
yellow, orange and orange-red on heating. Under- 
goes same color change in opposite order on cooling. 
Odorless and tasteless. Soluble in castor oil. liquid 
ammonia, aqua ammonia; insoluble in water, alco- 
hol, and ether. Sp. gr. 7.6445-7.75; sublimes at 
140°C; m.p. 290°C (with partial decomposition). 

Derivation; (a) Action of potassium iodide on a mer- 
curous salt, (b) Boiling a solution of mercurous ni- 
trate containing nitric acid with excess of iodine. 

Grade; Technical. 

Hazard; Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.05 mg per cubic meter 
of air. 

Use; Medicine (external). 

Shipping regulations; (Rail. Air) Poison label. 

mercurous nitrate, hydrated HgNOi ■ 2H:0. 

Properties: Short prismatic crystals; effloresces and 
becomes anhydrous in dry air. Sensitive to light. 
Soluble in small quantities of warm water (hydro- 
lyzes in larger quantities), water acidified with nitric 
acid. Sp. gr. 4.785 (3.9°C): m.p. 70°C, decomposes. 

Derivation; Action of cold dilute nitric acid upon an 
excess of mercury and warming slightly. 

Hazard: Highly toxic. May be explosive if shoeked or 
heated. Tolerance, 0.05 mg per cubic meter of air. 

Uses: Medicine; cosmetics; analytical agent. 

Shipping regulations: (Rail, Air) Poison label. 

mercurous oxide HgjO. 

Properties; Black powder, sp. gr. 9.8: decomposes at 
I00°C; soluble in acids; insoluble in water. 

Derivation; Action of sodium hj'droxide on mercu- 
rous nitrate. 

Hazard: Highly toxic. Tolerance, 0.05 mg per cubic 
meter of air. 

Shipping regulations: (Rail, Air) Poison label. 

mercurous sulfate Hg:SOj. 

Properties: White to yjellow crystalline powder; solu- 
ble in hot sulfuric acid, dilute nitric acid; almost in- 
soluble in water. Sp. gr. 7.56. Decomposes on heat- 
ing. 

Derivation: (a) Dissolving mercury in sulfuric acid 
(2.3) and heating gcntlj'. (b) Adding sulfuric acid to 
mercurous nitrate solution. 

Hazard: Highly toxic. Tolerance, 0.05 mg per cubic 
meter of air. 

Uses; Chemical (admixed with sulfuric acid as a cata- 
lyst, in oxidation of naphthalene to phthalic acid); 
laboratory batteries (Clark cell, Weston cell). 

Shipping regulations; (Rail, Air). Poison label. 

mercury (quicksilver; hydrargyrum) Hg Metallic ele- 
ment of atomic number 80, group Hb of the peri- 
odic table. Atomic weight 200.59; valences I. 2. There 
are 4 stable isotopes and 12 artificially radioactive 
isotopes. 

Properties; Silverj-, extremely hea \7 liquid, some- 
times found native. Insoluble in hydrochloric acid: 
soluble in sulfuric acid upon boiling; readily soluble 
in nitric acid. Insoluble in water, alcohol, and ether. 
Soluble in lipids. Extremely high surface tension (480 
dynes per cm), giving it unique rheological behavior. 
High electric conductivity. Sp. gr. 13.59; f.p. 
— 38.85°C; b.p. 356.6°C. Noncombustible. 

Chief ore: Cinnabar (q.v.). 

Occurrence: Spain. Yucoslavia, Mexico, Italy, Can- 
ada, U.S.S.R. 

Derivation; By heating cinnabar in air. or with lime, 
and condensing the vapor. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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film, cable wrapping and protective overlays for 
other thermoplastic sheeting; missile applications. 

“Mermelh.”’’' Trademark for veterinary sulfametha- 
zine. 

merocyanine. See cyanine dye. 

“Mcrox”'*'*’ Proprietary' process for extracting easily 
removed mercaptans and converting the remaining 
mercaptans in naphthas to disulfides, thereby yield- 
ing a product of low mercaptan content. The combina- 
tion of extraction and sweetening is applicable to 
gasoline and lighter hydrocarbons, and the sweet- 
ening step to many jet fuels and kerosines. It em- 
ploys caustic soda which is regenerated by blowing 
with air in the presence of a special catalyst to 
oxidize the mercaptans to disulfides. Disulfides are 
decanted from the caustic in the extraction appli- 
cation, while in the sweetening application they 
remain in the hydrocarbon. 

“Merpenfine.”^* Trademark for a surface-active, com- 
pounded anionic wetting, penetrating, and leveling 
a^Ti* difcvs' iw itesyiVei' a’livs' I'eveOsle ifieilA-. 

“Merphos.”'*” Trademark for tributylphosphorotri- 
thioite (q.v.). 

“Merpol.”’* Trademark for a series of surface-active 
agents used as dyeing assistants. 

“Mersize.”” Trademark for paper-sizing agents. “Mer- 
size” TFL 70%, 77% and “Mersize” RM Dry are forms 
of chemically fortified rosin-based sizes. “Mersize” 
CD-2 and CD-2 Dry are used in conjunction with 
typical rosin sizes. 

“Mersolite.”*" Trademark for a series of phenyl mer- 
curic compounds. Bactericide and fungicide used in 
paint, adhesive and agriculture industries. 

Hazard: Highly toxic. 

“Mer-Sorb.”'^’ Trademark for solid sorbitol, indus- 
trial grade. 

“Mertaste.”’’’ Trademark for straight ribonucleo- 
tides used as food flavoring. 

“Mcrthiolate”'™ Trademark for a 0.1% solution of 
thiomersal (q.v.) in alcohol. Widely used as general 
antiseptic. 

Hazard; Highly toxic by ingestoin; for external use 
only. 

“Mertone” WB-4.^’' Trademark for a 30% colloidal 
dispersion of silica in water; used as a prccoat for 
reproduction papers. 

“Mcsamoll.”'’™ Trademark for an alkyl sulfonic ester 
of phenol and cresol. Used as plasticizer for vinyls 
and as lubricating agent in urethane foaming ma- 
chines. 

mescaline (3,4,5-trimethoxyphenethylamine) 
(CH,0),C:(,H:CH;CHjNH;. An alkaloid derived 
from a Mexican cactus. 

Properties: Crystals; m.p. 35-36°C; b.p. 180°C; solu- 
ble in water, alcohol, chloroform, benzene; nearly 
insoluble in ether. 

Hazard; Toxic by ingestion and inhalation. 

Uses; Biochemical and medical research; hallucino- 
genic drug. 

mesitylcnc (1,3,5-trimethylbenzcne; sym-trimethylbcn- 
zcnc) C(.Hi(CHi)<. Liquid; sp. gr. 0.863; f.p. -52.7°C; 
b.p. I64.6°C; insoluble in water; soluble in alcohol 
and ether. Derived from coal tar. Combustible. 


Containers: Drums; tank trucks. 

Hazard; Toxic by inhalation. Moderate fire hazard. 
Tolerance, 25 ppm in air. 

Uses: Intermediate, including anthraquinone vat dyes; 
ultraviolet oxidation stabilizers for plastics. 

mesityl oxide (isopropylideneacetone; methyl isobutenyl 
ketone; 4-methyl-3-penten-2-one) 
(CH,):C:CHCOCH,. 

Properties; Oily, colorless liquid. Honey-like odor. 
Soluble in water, alcohols, and ethers. Sp. gr. 
0.8569 (20/20°C); b.p. 130-131°C; vapor pressure 
8.7 mm (20° C); flash point 90°F; wt/gal 7. 1 lb (20°C): 
freezing point — 46.4°C: viscosity 0.0060 poise (20°C). 
Autoignition temp. 652° F. 

Derivation: Dehydration of acetone or diacetone al- 
cohol. 

Grade: Technical. 

Containers; 1-gal cans; 5-, 55-gal drums; tank cars. 
Hazard: Flammable, moderate fire risk. Toxic by 
ingestion, inhalation, and skin absorption. Toler- 
ance, 25 ppm in air. 

Uses; Solvent for cellulose esters and ethers, oils, 
gums, resins, lacquers, roll-coating inks, stains, ore 
flotation; paint and varnish-removers; insect repel- 
lent. 

meso-. A prefix meaning middle or intermediate; 
specifically: 

(1) An optically inactive stereoisomeric form result- 
ing from the presence of an even number of dextro- 
and levorotatory isomers in a natural substance. 
Tliis cancels the optical activity and causes for- 
mation of an intermediate structure which is its own 
mirror image. Tliis effect is called internal compen- 
sation. Tartaric acid is an example. See also racemi- 
zation; tartaric acid. 

(2) An intermediate hydrated form of an inorganic 
acid. 

(3) Designating a middle position in certain cyclic 
organic compounds, or 

(4) A ring system characterized by a middle posi- 
tion of certain rings. 

tnesomerism. See resonance. (1). 

messenger RNA. See ribonucleic acid. 

mesyl chloride. See methanesulfonyl chloride. 

Met Symbol for methionine. 

meta-. A prefix. For definition of meta-compounds 
see under ortho-. 

metabolism. The chemical transformations occurring 
in an organism from the time a nutrient substance 
enters it until it has been utilized and the waste 
products eliminated. In animals and man, digestion 
and absorption are primary steps, followed by a 
complicated series ol degradations, syntheses, hy- 
drolyses and oxidations, in which agents such as en- 
zymes (q.v.), bile acids, and hydrochloric acid take 
part. TIicsc transformations arc often localized with 
respect to organs, tissues, and types of cells involved. 

Basal metabolism is the rate of total heat produc- 
tion of an individual who is awake, but in complete 
mental and physical respose, at comfortable tempera- 
ture, and without having had food for at least 12 
hours. Under these conditions, oxidation of stored 
nutrients provides the sole source of energy expended, 
and heat is measurable by calorimetry. See also 
digestion (i). 
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metabolite. An intermediate material produced and 
used in the processes of a living celi or organism. 
Metabolites are used for replacement and growth in 
living tissue, and are also broken down to be a source 
of energy in the body. Examples are nucleic acids, 
enzymes, glucose, cholesterol, and many similar 
substances. 

“Meta Bond.”'’^ Trademark for microcrystalline zinc 
phosphates. Used in the preparation of steel, galva- 
nized steel and aluminum for decorative and protec- 
tive finishing. Application by spray or immersion. 

metaboric acid HBO 2 . White crystals; sp. gr. 2.486; 
m.p. 236 ± 1°C; slightly soluble in water. 

metacetone. See diethylketone. 

“Metadelphene.”'** Trademark for a commercial grade 
of N,N-diethyl-meta-toluamide; an insect repellent. 

metaformaldchyde. See sym-trioxane. 

“Metafos.”'*^ Trademark for a sodium phosphate 
glass commonly called sodium ViexamelapViospbate. 
A linear polymer containng a minimum of 67% 
P2O5. See sodium polyphosphate. 

metal. An element that forms positive ions when its 
compounds are in solution and whose oxides form 
hydroxides rather than acids with water. About 75% 
of the elements are metals, which occur in every 
group of the Periodic Table except VlIA and the 
noble gas group. Most are crystalline solids with 
metallic luster, conductors of electricity, and have 
rather high chemical reactivity; many are quite hard 
and have high physical strength. They also readily 
form solutions (alloys) with other metals. The pres- 
ence of very low percentages of other elements (not 
necessarily metals) profoundly affects the properties 
of many metals, e.g., carbon in iron. Mercury and 
cesium are liquid at room temperature. Geologically, 
metals usually occur in the form of compounds that 
must be physically or chemically processed to yield 
the pure metal; common methods are application of 
heat (smelting), carbon reduction, electrolysis, and 
reduction with aluminum or magnesium. Metals fall 
into the following classifications, which are not 
mutually exclusive (see specific entry for further 
information): 


alkali metals 
alkaline-earth metals 
transition metals 
noble metals 
platinum metals 


rare metals 
rare-earth metals 
actinide metals 
light metals 
heavy metals 


“Mctalam.”"” Trademark for packaging films based 
on aluminum foil. 

“Mctalatc.”"'’'' Trademark for a white crystalline ma- 
terial containing 29.8% total sodium oxide; used in 
laundry industry. 

metal deactivator. A compound added to gasoline to 
neutralize the catalytic effect of copper in promoting 
fuel oxidation. 

mctaldehyde (CHiCHO)„. A polymer of acetaldehyde, 
m which n usually is 4 to 6. 

Properties; White prisms; decomposes with partial 
regimeration of acetaldehyde, when heated above 
°ui • benzene, chloroform; slightly sol- 

uble m alcohol, ether; insoluble in water. Sublimes 
1 12-1 15° C; m.p. 246° C in sealed tube. 

Hazard: Flammable, dangerous fire risk. Toxic; strong 
irritant to skin and mucous membranes. 


Uses: Fuel to replace alcohol; to destroy snails and 
slugs. 

Shipping regulations: (Rail) Flammable solid, n.o.s.. 
Yellow label. (Air) Flammable Solid label. 

metal dye. See dye, metal. 

metal fiber. See fiber. 

metal, formed. A light metal such as aluminum or 
zinc, to which titanium hydride has been added. The 
latter involves hydrogen to give a blown structure 
with about the same specific gravity as water. 

metallic bond. See bond, chemical. 

metallic soap. See soap (2). 

“Melalliding.”’^^ A proprietary surface-alloying pro- 
cess in which ions are electrolytically dissolved from 
a metal anode in a bath of molten fluoride salts and 
diffuse into the surface of the cathode. The latter 
may be any of a number of transition metals or rare 
earths. The alloys are intended for use in space ve- 
hicles, and also have potential application in the au- 
tomotive field. 

metallized dye. A soluble dye including any one of a 
variety of metals chemically combined, applied to 
wool in an acid bath, by use of sodium chloride to 
salt out the dye onto the fiber. 

metallizing. Coating a plastic, or similar material, 
with a deposit of metal (usually aluminum) by means 
of vacuum deposition (q.v.). The thickness of such 
films may vary from .01 to as much as 3 mils. Metal- 
lized plastic films are used for yarns, packaging, 
stamping foil, labels, etc. 

metallocene. An organometallic coordination com- 
pound obtained as a cyclopentadienyl derivative of a 
transition metal or metal halide. The metal is bonded 
to the cyclopentadienyl ring by electrons moving in 
orbitals extending above and below the plane of the 
ring (pi bond). There are three types of metallocenes: 
(a) dicyclopentadienyl-metals with the general for- 
mula (C 5 H 5 ) 2 M; (b) dicyclopentadienyl-metal hal- 
ides with the general formula (C 5 H 5 ) 2 MXi- 3 ; (c) 
monocyclopentadienyl-metal compounds with the 
general formula C5H5MR1-3, where R is CO, NO, 
halide group, alkyl group, etc. Types (a) and (b) are 
known as molecular sandwiches since the two cyclo- 
pentadiene rings lie above and below the plane on 
which the metal atom is situated. 

Most metallocenes are crystalline and those be- 
longing to the first transition series of the periodic 
table, from vanadium to nickel, have the same melt- 
ing point, I73°C. The metal complexes are soluble 
in many organic solvents while the halides are sol- 
uble primarily in polar solvents. When the central 
metal atom is in a stable oxidation state the metal- 
locene is not decomposed by high temperatures, air, 
water, dilute acids or bases. 

Some metallocenes, such as ferrocene, undergo a 
wide variety of aromatic ring substitution reac- 
tions, including Friedel-Crafts acylation, arylation, 
and sulfonation; a few, such as nickelocene and 
cobaltocene, are too unstable to be directly sub- 
stituted. 

Derivation: The most important industrial method is 
the reaction of a cyclopentadienide (for example the 
sodium salt) with a transition metal halide in an or- 
ganic solvent. 

Uses: Catalysts, polymers, ultraviolet absorbers, re- 
ducing agents, free radical scavengers, antiknock 
agents. 
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See also ferrocene, cobaltocene, nickelocene, titano- 
cene dichloride, zirconocene dichloride, uranocene. 

metalloid. See nonmetal; semiconductor. 

metallurgical coke. See coke. 

metal, powdered. Metals are produced in powdered 
form for a variety of uses in several industries. In 
this form they are the raw materials for powder 
metallurgy, in which the powders are pressed in 
molds and heated (sintered) at high temperature. 
Metal powders range in size from —325 mesh (0.045- 
0.060 mm “diameter”) to +100 mesh, and are avail- 
able in practically all industrial metals. They are 
produced by machining, milling, shotting, granula- 
tion, atomizing, condensation, reduction, chemical 
precipitation or electrodeposition. Their properties 
and purities vary with the method of preparation. 
Hazard: Dangerous fire risk, especially as dust. Toxic 
by inhalation. 

Uses; Electric, automotive, machinery, tool and re- 
fractory-metal industries; paint pigments; flares and 
incendiary bombs; brazing materials; calorizing, 
metal-spraying, metallurgical agents; heat-generating 
agents; catalysts, etc. 

“Metalyn Trademark for a series of distilled 
methyl esters of tall oil fatty acids. 

“Metandren.”^"^ Trademark for methyltestosterone 
(q.v.). 

mctanilic acid (meta-sulfanilic acid; meta-aminoben- 
zenesulfonic acid) C6H4(NH2)SO\H. 

Properties: Small colorless needles. Soluble in water, 
alcohol, and ether. 

Derivation: By the reduction of metal-nitrobenzene- 
sulfonic acid. Nitrobenzene is sulfonated until the 
product is soluble in water. The mixture is then 
poured into water and reduced with iron, made 
alkaline with lime and the lime salt dissociated with 
sodium carbonate. 

Hazard; Toxic; see aniline. 

Uses: Dyes; medicine. 

metaphosphoric acid. See phosphoric acid. meta-. 

metapon A narcotic drug, methyldihydromorphine. 
See also narcotic. 

melaraminol bitartrate (/-meta-hydroxynorephedrinc 
bitartrate; /-alpha-(l-aminoethyl)-meta-hydroxyben- 
zyl alcohol bitartrate) 

HOaH4CH(OH)CH(CH,)NH: • QH^O^. 

Properties; White, practically odorless, crystalline 
powder; melting range 170-I76°C; soluble in water; 
somewhat soluble in alcohol; insoluble in ether and 
in chloroform; pH of 5*^7 solution .12 and 3.5. 

Grade: U.S.P. 

Use; Medicine. 

“Metasap” Trademark for a series of heavy-metal 
soaps. Palmitates, stearates and hydroxystearates 
are used in compounding them. 

Uses: Paints, inks, greases, waxes, cosmetics, water 
repellents, lubricants, stabilizers, pharmaceutical tab- 
lets. 

“Mcfasol."'’' Trademark for a series of chemicals 
used as fungicides, mildcwicides. bactericides, slime 
control agents for pulp and paper mill systems and 
as pre.sersativcs for all types of sjstcms. A recently 
developed type (.1-26) is claimed to be a broad- 
spectrum antimicrobial agent with a minimum eco- 
logical hazard. 


“Meta-Systox R.”"*' Trademark for 0,0-dimethyl-S- 
2-(ethylsulfinyl)ethyl phosphorothioate (q.v.). 

metepa. Generic name for tris(methyl-l-aziridinyl) 
phosphine oxide (C3H6N)iPO. 

Properties; Amber liquid, amine odor. B.p. 118°C at 
I mm; sp. gr. 1.079. Miscible with water and organic 
solvents. 

Hazard; Toxic by ingestion and skin absorption. Strong 
irritant to skin. 

Uses: Insect chemosterilant; addition products for 
textile treatments, adhesives, paper and rubber pro- 
cessing; crosslinking agent in polymer systems which 
contain active hydrogens; monomer. 

Shipping regulations; (Solution) (Air) Corrosive label. 

meter. Tlie basic unit of length of the metric system. 
(39.37 inches). Originally defined as one ten-millionth 
of the distance from the equator to the North Pole. 
Now defined as 1,650,763.73 wave lengths of the 
orange-red line of the isotope krj'pton 86. 

“Methac.”** Trademark for a series of blends of 
methyl acetate with methanol in varying proportions. 
Hazard; Toxic by ingestion. 

Uses; Lacquer solvents, paint removers, organic syn- 
thesis. 

“Mcthacrol.”'* Trademark for a series of acrylic resin 
dispersions used as antisnag and bodying agents for 
nylon hosiery. 

methacrolein (methacrylaldehyde) CH 2 :C(CH.i)CHO. 
Properties; Liquid; sp. gr.' 0.8474 (20/20° C); b.p. 
68.0°C; flash point 5°F (O.C.); solubility in water 
at 20°C 5.9% by weight. Shipped with 0.1% hydro- 
quinone as polymerization inhibitor. 

Hazard; Flammable, dangerous fire risk. Toxic; strong 
irritant. 

Uses: Copolymers; resins. 

Shipping regulations; Flammable liquid, n.o.s.. (Rail) 
Red label. (Air) Flammable Liquid label. 

methacrylamide CH::C(CHi)CONH:. Solid; m.p. 

1 10°C. A monomer for acrylic resins. 

methacrylate ester. Ester of methacrylic acid having 
the formula CH 2 :C(CHi)COOR, where R is usually 
methyl, ethyl, isobutyl, or n-butyi-isobutyl (50-50). 
They arc supplied commercially as the polymers. 
Sec acrylic resin. 

methacrylate resin. Sec acrylic resin. 

methacrvlatochromic chloride. 
H^C:C(CHOC:OCrCI;OHCrCLO. 

I 1 

Properties: Water-soluble solid. 

Derivation: Reaction of methacrylic acid with basic 
chromic chloride. 

Hazard: Probably toxic. 

Uses: Water repellent; nonadhesivc; insolubilizer for 
vinyl polymer. 

methacrylic acid (monomer) (alpha-methacrvlic acid) 
CH;;C(CH.)COOH. 

Properties; Colorless liquid; m.p. I5-I6°C; b.p. 161- 
I62°C; sp. gr. 1.015 (20°C). Fla.sh point I70°F; 
combustible. Soluble in water, alcohol, ether, most 
organic solvents. Polymerizes readily to give water- 
soluble polymers. 

Derivation; Reaction of acetone cyanohydrin and di- 
lute .sulfuric acid; oxidation of isobutylene. 

Grades: 40% Aqueous solution, b.p. 7(>-7.S°C (25 
mm): crude monomer 85% pure: glacial (98%). 
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Containers: Carboys; drums; tank cars. 

Hazard: Strong irritant to skin. 

Uses: Monomer for large-volume resins and poly- 
mers; organic synthesis. Many of the polymers are 
based on esters of the acid, as the methyl, butyl, or 
isobutyl esters. See acrylic resin. 

alpha-methacrylic acid. See methacrylic acid, 
beta-methacrylic acid. See crotonic acid. 

melhacrylonilrile (MAN; “Vistron”) 

Properties: Clear, colorless liquid; b.p. 90.3°C; f.p. 
-35.8°C; flash point (Tag O.C.) 55°F; sp. gr. 0.789. 
Thermoplastic; resistant to solvents, alkalies, acids. 
Hazard: Flammable, dangerous fire risk. Highly toxic 
by ingestion, inhalation, and skin absorption. 

Uses: Vinyl nitrile monomer; copolymer with sty- 
rene, butadiene, etc.; elastomers, coatings, plastics. 
Shipping regulations: Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

gamma-methacryloxypropyltrimethoxysilane 
CHj : C(CH3)COOCH2CH2CH2Si (OCHj)) . 

Properties: Liquid; sp. gr. 1.045 (25°C); b.p. approx. 
80° C (1 mm); refractive index 1.4285 (25° C); flash 
point I35°F. Soluble in acetone, benzene, ether, 
methanol, hydrocarbons. Combustible. 

Grade; 97% min. purity. 

Containers: Up to 55-gal. 

Hazard: Moderate fire risk. May be toxic. 

Uses: Coupling agent for promotion of resin-glass, 
resin-metal, and resin-resin bonds; for formulation 
of adhesives having “built in” primer systems. 

methadone hydrochloride (i//-6-dimethylamino-4,4-di- 
phenyl-3-heptanone hydrochloride). A synthetic nar- 
cotic. (C6H;)2C(C0C2H5)CH2CH(CH))N(CH3)2 • 
HCl. 

Properties: Crystalline substance with bitter taste; no 
odor; m.p. 232-235°C; soluble in water, alcohol, and 
chloroform; practically insoluble in ether and glyc- 
erol. pH (1% aqueous solution) 4. 5-6. 5. 

Grade: U.S.P. 

Hazard: Toxic. Addictive narcotic. Use restricted. 

Use: Medicine (sedative, treating heroin addiction). 

methallenestril (beta-ethyl-6-methoxy-alpha, alpha-di- 
methyl-2-naphthalenepropionic acid) 
CH30C,oH,CH(C2H5)C(CH,)2COOH. 

Properties: Crystals; m.p. 132.5°C. Soluble in ether, 
vegetable oils. 

Use: Medicine. 

methallyl acetate. See methylallyl acetate, 
methallyl alcohol. See methylallyl alcohol, 
beta-methallyl chloride. See beta-methylallyl chloride. 

methallvlidene diacetate CH 2 :C(CH 3 )CH(OCOCH 3 ).. 
Properties: Liquid; sp. gr. 1.510 (20/20°C); b.p. 
I9I.0°C; f.p. -15.4°C; Fash point 215°F (COC). 
Slightly soluble in water. Combustible. 

Uses; Chemical intermediate; can provide controlled 
release of methacrolein in acid solution. 

methamphetamine hydrochloride. See amphetamine, 
methanal. See formaldehyde, 
methanamide. See formamide. 

■cthanation. A reaction by which methane is formed 
from the hydrogen, carbon monoxide, and carbon di- 
oxide derived from coal gasification. It requires a 
catalyst, e.g., nickel, and temperatures in the range 
of 500°C. In one process the reaction is performed 
in an adiabatic fixed-bed reactor. See also gasification. 


methandrosfenolone (17a-methyl-176-hydroxyandrosta- 
l,4-dien-3-one). An androgenic hormone; anabolic 
synthetic steroid. 

Use; Medicine. 

methane (marsh gas; firedamp) CH4. The first mem- 
ber of the paraffin (alkane) hydrocarbon series. 

Properties; Colorless, odorless, tasteless gas; lighter 
than air, practically inert toward sulfuric acid, nitric 
acid, alkalies, and salts but reacts with chlorine and 
bromine in light (explosively in direct sunlight); 
flash point -306°F; b.p. -16L6°C; f.p. -182.5°C; 
autoignition temp. 1000°F; density of vapor 0.554 
(0°C) (760 mm, air = 1); critical temperature 
— 82.1°C; critical pressure 672 psia; heating value 
1009 Btu/cu ft. Soluble in alcohol, ether; slightly 
soluble in water. Methane is an asphyxiant gas. 

Occurrence; Natural gas and coal gas; from decaying 
vegetation and other organic matter in swamps and 
marshes. 

Derivation: (1) From natural gas by absorption or 
adsorption; (2) from coal mines for use as fuel gas; 
(3) from a mixture of carbon monoxide and hydrogen 
(synthesis gas) obtained by reaction of hot coal with 
steam; the mixed gas is passed over a nickel-based 
catalyst at high temperature. See methanation. 
Methane can also be obtained by a nickel-catalyzed 
reaction of carbon dioxide and hydrogen; (4) anaero- 
bic decomposition of manures and other agricultural 
wastes. 

Containers: High-pressure pipe lines; high-pressure 
cylinders; as liquid at — 260°F; in insulated tank 
ships. 

Grades: Research, 99.99%; C.P., 99%; technical, 
95%; Btu grade, must have heating value of 1000 ±3 
Btu/cu ft at 60°F and 30 inches Hg pressure. 

Hazard: Severe fire and explosion hazard; forms ex- 
plosive mixtures with air (5-15% by volume). 

Uses; Source of petrochemicals by conversion to hy- 
drogen and carbon monoxide by steam cracking or 
partial oxidation. Important products are methanol, 
acetylene, hydrogen cyanide. Chlorination gives car- 
bon tetrachloride, chloroform, methylene chloride, 
and methyl chloride. In the form of natural gas, 
methane is used as a fuel, as a source of carbon 
black, and as the starting material for manufacture 
of synthetic proteins. 

Shipping regulations; (Rail) Red gas label. (Air) 
Flammable gas label. Not acceptable on passenger 
planes. 

See also natural gas; synthetic natural gas; biogas. 
methanecarboxylic acid. See acetic acid, 
methanedicarbonic acid. See malonic acid. 

methanesulfonic acid CH3SO3H. 

Properties: Liquid at room temperature; sp. gr. 1.4812 
(18/4°C); m.p. 17 to 20°C; b.p. I67°C (10 mm); 
refractive index 1.4317 (16°C). Soluble in water, 
alcohol, ether. Flash point, none. 

Grade: 70%. 

Hazard: Corrosive to tissue (eyes, skin and mucous 
membranes). 

Uses: Catalyst in esterification, alkylation, olefin po- 
lymerization, peroxidation reactions. 

methanesulfonyl chloride (mesyl chloride) CH3SO2CI. 

Properties; Pale yellow liquid; sp. gr. 1.485 (20/20°C); 
b.p. 164°C; f.p. -y32°C; soluble in most organic 
solvents; insoluble in water (slowly hydrolyzes). 

Containers: 5-gal, 55-gal drums. 

Grades: 98%; 99+%. 

Hazard: Probably toxic. 
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Usp: Intermediate; flame-resistant products; stabilizer 
for liquid sulfur trioxide; biological chemicals. 

methanethiol (methyl mercaptan) CH 3 SH. 

Properties: Water-white liquid when below boiling 
point, or colorless gas; powerful unpleasant odor. 
F.p. — 121°C; sp. gr. 0.87 (20°C); flash point be- 
low 0°C; b.p. 5.96°C; slightly soluble in water; 
soluble in alcohol, ether, petroleum naphtha. 
Derivation: Methanol and hydrogen sulfide. 

Grade: 98.0% purity. 

Containers: 180-lb cylinders; tank cars. 

Hazard: Flammable, dangerous fire risk. Highly 
toxic; strong irritant. Tolerance, 0.5 ppm in air. Ex- 
plosive limits in air 3.9 to 21.8%. 

Uses: Synthesis, especially of methionine, jet fuel ad- 
ditives, fungicides; also as catalyst. 

Shipping regulations: (Rail) Red Gas label. (Air) 
Flammable Gas label. Not acceptable on passenger 
planes. Legal label name methyl mercaptan. 

methanethiomethane. See dimethyl sulfide, 
raethanofc acid. See formic acid, 
methanol. See methyl alcohol. 

“Methasan.”** Trademark for zinc dimethyldithiocar- 
bamate (q.v.). 

“Methazate.”^'"' Trademark for zinc dimethyldithio- 
carbamate. White powder or pellets. 

Uses: Accelerator for rubber products. 

“Methedrine.’’^'” Trademark for methamphetamine 
hydrochloride. See amphetamine. 

methenamine. See hexamethylenetetramine. 

“Methendic” Anhydride.^'* Trademark for a mixture 
of bicyclic unsaturated dibasic anhydrides as a rela- 
tively nonvolatile liquid at room temperature. 
Properties: Pale amber liquid; color, Gardner, 3-6; 
sp. gr. at 25°C, 1.2-1.3; (n 27/D) 1.5052; flash point 
(COC), 275-285° F; miscible with acetone, aromatic 
and aliphatic hydrocarbons in all proportions at room 
temperature. Combustible. Low toxicity. 

Uses: Cross-linking or curing agent for epoxy type 
resin systems. 

methcnyl tribromide. See bromoform. 
mcthcnyl trichloride. See chloroform, 
methiodal sodium. See sodium methiodal. 

methionine (2-amino-4-(methylthio)butyric acid) 

CH 3 SCH 2 CH 2 CH(NH 2 )C 00 H. An optically active 
essential sulfur-containing amino acid important in 
biological trans-methylation processes. Tlie levo 
form is biologically active. 

Properties (of DL racemic mixtures): White, crystal- 
line platelets or powder. Faint odor. Soluble in 
water, dilute acids, and alkalies; verj' slightly soluble 
in alcohol; practically insoluble in ether. pH (1% 
aqueous solution) 5.6-6. 1. 

Derivation: Hydrolysis of protein; synthesized from 
hydrogen cyanide, acrolein, and methyl mercaptan. 
Containers: Glass vials, to fiber drums. 

Grades: N.F.; feed, 98%. 

Uses: Pharmaceuticals; feed additive; vegetable oil 
enrichment; single-cell protein. 

methionine hydroxy-analog calcium (DL-aipha-hydrox- 
ygamma-mcthylmcrcaptobuiyric acid, calcium salt; 
2-hvdroxv-4-mcthvlthiobutvric acid, calcium salt) 
(Cfl,SCH 2 CH:CHOHCOd) 2 C'i. Free methionine 


hydroxy analog is a metabolite in methionine utili- 
zation. 

Properties: Free-flowing light tan powder; soluble in 
water; insoluble in common organic solvents. 

Uses: Animal feed; synthesis of pharmaceuticals. 

methiotepa. Generic name for tris(2-methyl-I-aziri- 
dinyl)-phosphine sulfide. 

Hazard: Highly toxic. See metepa. 

methocarbamol. (3-(ortho-methoxypheno,xy)- 1,2-pro- 
panediol 1 -carbamate) 
CH30C6H40CH2CH(0H)CH200CNH2. 

Properties: M.p. 92-94° C; soluble in water, alcohol 
and propylene glycol. 

Grade: N.D. 

Use: Medicine. 

“Methocel.”’” Trademark for methylcellulose (q.v.). 

“Metholene.”^'*^ Trademark for a series of methyl 
esters of fatty aeids, from methyl caproate through 
methyl stearate. 

methotrexate (amethopterin; 4-amino- 10-methylfolic 
acid). 

Properties: Orange-brown crystalline powder. Insol- 
uble in water, alcohol, chloroform, ether. Slightly 
soluble in dilute hydrochloric acid; soluble in dilute 
solutions of alkali hydroxides and carbonates. Folic 
acid antagonist. 

Grade: U.S.P. 

Hazard: Highly toxic in massive dosage. 

Use: Medicine; insect chemosterilant; cancer treatment. 

“Methoxone.”''*’ Trademark for MCP acid; available 
as the sodium salt, amine or ester. Used as a selec- 
tive weed killer. 

Hazard: Moderately toxic. 

mcthoxsalen ( 8 -methoxypsoralen) CuHgOj, tricyclic. 
Properties: \Vhite to cream-colored, odorless, crystal- 
line solid. Slightly soluble in alcohol, practically in- 
soluble in water. Combustible. 

Use: Suntan accelerator, sunburn protector. 

methoxyacetaldehydc. A highly reactive aldehyde de- 
rivative available in 77% aqueous solution. Clear, 
colorless liquid, with odor characteristic of lower 
aldehydes. Miscible with water and many organic 
solvents. Resembles buiyraldehyde in structure and 
some properties. Claimed as possible antimicrobial 
agent, preservative and polymer modifier. 

mcthoxyacctic acid CH3OCH2COOH. 

Properties: Liquid; m.p. (min) 7.7°C; boiling range 
(733 mm) (min) 197-198°C; sp. gr. (25/4°C) 1.1738; 
refractive index 1.415 (25°C); flash point 260°F; 
acid number (min) 612. Combustible. 

Use: Synthesis. 

para-methoxyacetophenonc (para-aceioanisole; acetani- 
sole; par-acetylanisole) CHiOCfHjCOCHg. 

Properties: Crj’stalline solid with pleasant odor; b.p. 
258°C; congealing point 36.5° C. Soluble in alcohol, 
ether, fixed oils. Combustible. 

Derivation: Interaction of anisole and acetyl chloride 
in the presence of aluminum chloride and carbon di- 
sufidc. 

Grades; Technical; F.C.C. 

Uses; Perfumery, for floral odors; flavoring. 

mcthoxvaccfvl-para-phcnctidine 

CHi6CH:COmaH,OC:Hf. 

Properties: White needles; tasteless but becoming bit- 
ter on chewing. Soluble in alcohol, ether, chloro- 
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form, volatile oils, and boiling water; much less so 
in cold water. M.p. 98° C. 

Derivation: By heating methoxyacetic acid and para- 
phenetidine. 

Use: Medicine. 

ortho-methoxyaniline. See ortho-anisidine. 
para-methoxyaniline. See para-anisidine. 
methoxybenzaldehyde. See anisaldehyde. 
mcthoxybenzene. See anisole. 
para-methoxybenzoic acid. See anisic acid, 
para-metboxybenzyl acetate. See anisyl acetate, 
para-metboxybenzyl alcobol. See anisic alcohol, 
para-metboxybenzyl formate. See anisyl formate. 

2- metboxy-4,6-bis(isopropyIamino)-s-ttiazine (2,4-bis- 
(isopropylamino)- 6 -methoxy-s-triazine) 
CH 30 C 3 N 3 [NHCH(CH 3 ) 2 ] 2 . White solid; almost in- 
soluble in water. Used as an herbicide. 

Hazard: Probably toxic. 

3- methoxybutanol CH 3 CH( 0 CH 3 )CH 2 CH 20 H. 
Properties: Liquid; sp. gr. 0.9229; b.p. 161. 1°C; flash 

point 165°F; vapor pressure (20°C) 0.9 mm; sets to 
glass at -85°C; soluble in water. Combustible; low 
toxicity. 

Uses: High-boiling lacquer solvent; coupling agent for 
brake fluids; intermediate for plasticizers, herbi- 
cides; film-forming additive in PVA emulsions; sol- 
vent for pharmaceuticals. 

1- methoxycarbonyl-l-propen- 2 -yl dimethylpbosphate. 
See mevinphos. 

methoxychlor (methoxy DDT; DMDT) Generic name 
for 2,2-Bis (para-methoxyphenyl)-l, 1, 1-trichloroeth- 
ane; Cl3CCH(C6H40CH3)2. 

Properties: White, crystalline solid; m.p. 89°C; insol- 
uble in water. Not compatible with alkaline materials. 
Derivation; Reaction of methyl phenyl ether and 
chloral hydrate. 

Containers; Drums. 

Hazard: Less toxic than DDT. Tolerance, 10 mg per 
cubic meter in air. 

Use: Insecticide effective against mosquito larvae and 
house flies. Especially recommended for use in dairy 
barns. 

.z-methoxy-3,6-dichlorobenzoic acid. See dicamba. 

2- methoxy-3,6-dichlorobenzoic acid, dimetbylamine salt. 
See “Banvel” D. 

2-(beta-methoxyethoxy)ethanol. See diethylene glycol 
monomethyl ether. 

methoxyethylcne. See vinyl methyl ether. 

2 -methoxyethyImcrcury acetate 
CH30CH2CH2Hg00CCH3. A fungicide and disin- 
fectant used in treating seeds. 

Hazard: Highly toxic. Tolerance, O.OI mg per cubic 
meter of air. 

Shipping regulations; (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

mcthoxycthyl oleate CH 30 CH 2 CH 200 CC, 7 H, 3 . 
Properties; Oily liquid, mild odor. F.p. below — 18°C; 
sp. gr. 0.898 (25°C); boiling range I80-206°C (4 
, mm); flash point (open cup) 385°C; viscosity, 8 cp 
(25° C). Combustible. 

Uses; Plasticizer and solvent. 


rnethoxyethyl stearate CH 3 OCH 2 CH 2 OOCC 17 H 35 . 
Properties: Oily liquid; mild odor; f.p. 19 to 24° C; 
boiling range 186-205°C (4 mm); flash point (open 
cup) 378° C; viscosity 9 cp at 25° C. Combustible. 
Uses: Plasticizer and solvent. 

inetboxyflurane. See 2,2-dichloro-l,I-difIuoroethyl 
methyl ether. 

5-mefhoxy-4-hydroxybenzaIdehyde. See vanillin. 

inetboxyhydroxymercuripropylsuccinyl urea 

G 7 Hi 6 HgN 206 . 3-Hydroxymercuri-2-methoxypropyl- 
carbamoylsuccinamic acid. 

Properties: Bitter crystals, m.p. 198.5°C. 

Derivation: Made by the mercuration of allylsuccinyl- 
urea. See meralluride. 

Hazard; Highly toxic. 

Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

4'-methoxy-2-(para-methoxyphenyl)acefophenone. See 
deoxyanisoin. 

2-methoxy-5-methylaniline. See 5-methyl-ortho-anisi- 
dine. 

4-niethoxy-4-methyIpentanoI-2 ("Pent-Oxol”) 
CH3C(CH3)(0CH,)CH2CH0HCH3. 

Properties: Liquid. Boiling range 163.8-167°C. Com- 
bustible. 

Use: Solvent for resin-coating formulation. 

4-niethoxy-4-methylpentanone-2 (“Pent-Oxone”) 

CH3C(CH3)(0CH3)CH2C0CH3. 

Properties: Water-white liquid; boiling range 147- 
163°C; flash point 141°F. Combustible. 

Derivation: Diacetone alcohol. 

Hazard: Moderate fire risk. Irritant to skin and eyes. 
Use; Solvent for a variety of resin coatings. 

2-methoxy-4-mefhylphenol. See creosol. 

2- methoxynaphthalene. See beta-naphthyl methyl ether. 
J-methoxy-4-nitrobenzene. See para-nitroanisole. 

fnethoxyphenamine hydrochloride 

CHjOCfi H 4 CH 2 CH(CH 3 )NHCH 3 • HCl . 2 -(ortho- 

Methoxyphenyl)isopropyl methylamine hydrochlo- 
ride. 

Properties: Crystalline, white powder; odorless and 
bitter; m.p. 124-I28°C; freely soluble in alcohol, 
chloroform, and water; slightly soluble in ether and 
benzene; pH (5% solution) 5. 3-5. 7. 

Use: Medicine. 

4-methoxy phenol (para-methoxyphenol). See hydroqui- 
none monomethyl ether. 

ortho-methoxyphenol. See guaiacol. 

3- (ortho-mefhoxyphenoxy)-l,2-propanedioI 1-carba- 

mate, See methocarbamol. 

para-methoxyphenylacetic acid (para-methoxy-alpha- 
toluic acid) CH3OC6H4CH2COOH. Off-white to pale 
yellow flakes; m.p. 85 ° C. 

Uses: Preparation of pharmaceuticals; other organic 
compounds. 

para-methoxyphenylbutanone. See anisylacetone. 

methoxypolyethylene glycol. One of a series of com- 
pounds with properties similar to the polyethylene 
glycols of comparable molecular weight. Slightly 
viscous liquids to soft wax-like solids. Used for 
manufacture of detergents and emulsifying and dis- 
persing agents through the preparation of the mono- 
fatty-acid derivatives. 
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melhoxy propanol (monopropylene glycol methyl 
ether). CH30CH2CH(0H)CH3. 

Properties: Colorless liquid. B.p. 120°C; flash point 
102°F; specific gravity 0.92 (25°C). Low toxicity. 
Combustible. 

Hazard: Moderate fire risk. 

Uses: Antifreeze and coolant for diesel engines. 

para-methoxypropenylbenzene. See anethole. 

para-mefhoxypropiophenone C2H5COQH4OCH3. 
Properties: Clear, colorless liquid; distillation range 
110-140°C (3 mm); refractive index, 1.543 to 1.545 
(25° C). 

3-methoxypropylamine (3-MPA) 
CH3OCH2CH2CH2NH2. 

Properties: Colorless liquid; b.p. 119°C; sp. gr. 0.873 
(20/20°C); refractive index (n 25/D) 1.4153; flash 
point 80° F (Tag Closed Cup); miscible with water, 
ethanol, toluene, acetone, carbon tetrachloride, hex- 
ane, and ether. 

Hazard; Flammable, moderate fire risk. Moderately 
toxic by ingestion and inhalation. 

Uses; Organic intermediate; emulsifier in anionic coat- 
ings and wax formulations. 

8-mcthoxypsoralen. See methoxsalen. 

para-methoxytoluene. See para-methylanisole. 

para-methoxy-alpha-toluic acid. See para-methoxy- 
phenylacetic acid. 

methoxytriethylene glycol acetate. See methoxytrigly- 
col acetate. 

methoxytriglycol CH30[C2H40]3H. 

Properties: Colorless liquid. Sp. gr. 1.0494; b.p. 
249°C; f.p. — 44°C; flash point 245° F; soluble in 
water. Combustible; low toxicity. 

Use: Plasticizer intermediate. 

methoxytriglycol acetate (methoxytriethyleneglycoi ace- 
tate) CH3COO(C2H40)3CH3. 

Properties; Colorless liquid with fruity odor; sp. gr. 
1.0940 (20/20°C); 9.2 Ib/gal (20° C); b.p. 244.0°C; 
flash point 260°F; combustible; low toxicity. Water- 
soluble; low volatilty. 

Uses: Antidusting agent for finely powdered materials, 
especially as an “antisneeze” for certain dyestuffs. 

methyl abictafe C19H29COOCH3. 

Properties: Colorless to yellow liquid; sp. gr. 1.033- 

l. 043 (20°C); refractive index 1.525-1.535; flash 
point 360° F; b.p. 365° C. Miscible with most or- 
ganic solvents. Combustible; low toxicity. 

Containers: Drums; carloads. 

Uses; Solvent and plasticizer; lacquers; varnishes; 
coating compositions. 

N-methylacctanilide CsH^NfCHilCOCH,. 

Properties; Needles or long tablet-like crystals; soluble 
in hot water and dilute alcohol. B.p. 240-250°C; 

m. p. i0l°C. 

Derivation: By heating acetylchloride and methylani- 
line. 

Use: Medicine. 

methyl acetate CH3CO:CHi. 

Properties; Colorless, volatile, liquid; fragrant odor. 
Miscible with the common hydrocarbon solvents; sol- 
uble in water. Sp. gr. 0.92438; fp. -98.05°C; b.p. 
54.05°C; flash point 15°F; refractive index 1.3619 
(20°C); wi/gal 7.76 lb (20°C). Autoignition temp., 
935° F. 


Derivation: By heating methyl alcohol and acetic acid 
in presence of sulfuric acid and distilling. 

Grades: Technical; C.P. 

Containers; 5-gal cans; 55-gal drums; tank cars. • 

Hazard; Highly flammable; dangerous fire and explo- 
sion risk. Explosive limits in air 3 to 16%. Tolerance, 
200 ppm in air. Moderately toxic by inhalation. 

Uses: Paint remover compounds; lacquer solvent; in- 
termediate; synthetic flavoring. 

Shipping reguations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 

methylacetic acid. See propionic acid. 

methyl acetoacetae CH3COCH2CO2CH3. 

Properties; Colorless liquid; soluble in alcohol; slightly 
soluble in water; sp. gr. 1.0785 (20/20°C); b.p. 
171.7°C; vapor pressure 0.7 mm (20°C); flash point 
158°F (TOC); wt/gal 9.0 lb (20°C); fp. -31.9°C. 
Combustible. Low toxicity. 

Containers: Carboys; drums; tank cars; trucks. 

Uses; Solvent for cellulose ethers; ingredient of sol- 
vent mixtures for cellulose esters; organic synthesis. 

methyl acetone. 

Properties; Water-white, anhydrous liquid, consisting 
of various mixtures of acetone, methyl acetate, and 
methyl alcohol. Miscible with hydrocarbons, oils, 
and water. Flash point near 0°F. 

Derivation: A byproduct in the wood-distillation in- 
dustry; also synthetic. 

Grades; Technical (natural and synthetic). 

Containers; Drums; tank cars. 

Hazard; Highly flammable, dangerous fire risk. Toxic 
by ingestion. 

Uses: Solvent for nitrocellulose, cellulose acetate, 
rubber, gum, resins; lacquers; paint and varnish re- 
movers; extracts; extracting perfumes; dewaxing 
natural gums. 

Shipping reflations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

methylacetophenone (methyl para-tolyl ketone) 
CH,C6H4C0CH,. 

Properties; Colorless or pale-yellow liquid; fragrant, 
coumarin odor. Soluble in 7 parts of 50% alcohol 
and in most fixed oils. Sp. gr. 1.001-1.004; refrac- 
tive index 1.533-1.535. Combustible; low toxicity. 

Derivation; Action of acetic anhydride on toluene. 

Grade: Technical; F.C.C. 

Uses; Perfumery; flavoring. See also glycine, (2). 

methylacetopyranonc. See dehydroacetic acid. 

mcthylacetylene (allylene; propyne) CH’CiCH. 

Properties: Colorless liquefied gas; b.p. — 23.1°C: fp. 
-I0L5°C; sp. vol. 9.7 cu ft/lb (70°F). 

Uses; Specialty fuel; chemical intermediate. 

Hazard: Flammable, dangerous fire risk; moderately 
toxic by inhalation. Tolerance, 1000 ppm in air. 

Shipping regulations: (Rail) Red Gas label. (Air) 
Flammable Gas label. Not accepted on passenger 
planes. 

mefhylacetyicne-propadiene, stabilized 

Properties: Colorless liquefied gas; .sp. gr. (liquid) 
0,576 (I5/I5°C; boiling range —39 to — 20°C; flame 
temperature in oxygen 5300° F. A mixture contain- 
ing 60-66.5% mcthylacetylene and propadiene, bal- 
ance propane and butane. 

Hazard: Flammable, dangerous fire risk; moderately 
toxic by inhalation. Tolerance, 1000 ppm in air. 

Uses; Industrial fuel gas for cutting, welding, brazing, 
heat treating, metallizing. 
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Shipping regulations: (Rail) Red Gas label. (Air) 
Flammable Gas label. Not acceptable on passenger 
planes. 

See also “Mapp.” 

methyl acetyiricinolcate Ci 7 H 33 (OCOCH 3 )COOCH 3 - 
Properties: Pale yellow, low viscosity, oily liquid; 
mild odor; sp. gr. 0.938 (25/25° C); solidifies at 
-26°C. Soluble in most organic liquids; insoluble 
in water. Combustible; low toxicity. 

Derivation: Castor oil, methyl alcohol and acetic 
anhydride. 

Containers: Drums; tank cars. 

Uses: Plasticizer; lubricant; protective coatings; syn- 
tetic rubbers; vinyl compounds. 

methyl acctylsalicylate CH 3 COOC 6 H 4 COOCH 3 . 
Properties: White crystals; m.p. 52° C; b.p. 134- 
136°C (9 mm). 

Derivation: By heating methyl salicylate with a slight 
excess of acetic anhydride, adding alcohol, then 
water, and separting the precipitate. 

Uses: Medicine; synthesis. 

methyl acid phosphate. See methylphosphoric acid, 
beta-methylacrolein. See crotonaldehyde. 

methyl acrylate CH 2 :CHCOOCH 3 . 

Properties: Colorless, volatile liquid; b.p. 80.5°C; 
f.p. — 76.5°C; vapor pressure (20° C) 65 mm; sp. 
gr. (20/20°C) 0.9574; wt/gal 8.0 lb; slightly soluble in 
water; readily polymerized. Flash point 25° F (TOC). 
Derivation: (a) Ethylene cyanohydrin, methanol, and 
dilute sulfuric acid; (b) Oxo reaction of acetylene, 
carbon monoxide, and methanol in the presence of 
nickel or cobalt catalyst; (c) from beta-propiolac- 
tone. 

Grades: Technical (inhibited). 

Containers: Drums; tank cars. 

Hazard: Flammable, dangerous fire and explosion 
risk. Highly toxic by inhalation, ingestion and skin 
absorption. Tolerance, 10 ppm in air; Irritant to 
skin and eyes. Safety data sheet available from 
Manufacturing Chemists Assn., Washington, D.C. 
Uses: Polymers; amphoteric surfactants; vitamin Bi; 
chemical intermediate. 

Shipping regulations: (Air) (inhibited) Flammable 
Liquid label; (uninhibited) Not acceptable. (Rail) 
Not listed. 

See also acrylate. 

beta-methylacrylic acid. See crotonic acid. 

methylal (dimethoxymethane; formal) 

CH30CH:0CH3. 

Properties: Colorless, volatile, liquid; chloroform-like 
odor; pungent taste; m.p. 104.8°C; sp. gr. 0.86 
(20/4°C); b.p. 42.3°C; soluble in water at 20° C to 
extent of 32 wt %; completely soluble in alcohol, 
ether, and hydrocarbons; flash point (open cup) 0°F 
(approx.); autoignition temp. 459° F. 

Containers: Glass bottles; steel drums. 

Hazard; Flammable, dangerous fire and explosion 
risk. Moderately toxic by ingestion and inhalation. 
Tolerance, 1000 ppm in air. 

Uses: Solvent; starting material for organic synthesis; 
perfumes, adhesives and protective coatings; special 
fuel. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

2-methylalaninc. See aminoisobutyric acid. 

'methyl alcohol (methanol; wood alcohol) CH3OH. 
Eighteenth highest volume chemical produced in 
U.S. (synthetic) (1975). 


Properties: Clear, colorless, mobile, highly polar liq- 
uid. Miscible with water, alcohol, and ether; sp. gr. 
0.7924; f.p. -97.8°C; b.p. 64.5°C; wt/gal 6.59 lb 
(20° Cy, refractive index 1.329 (20° C); surface ten- 
sion 22.6 dynes/dm (20°C); viscosity 0.00593 poise 
(20°C); vapor pressure 92 mm (20°C); flash point 
(open cup) 54° F; autoignition temp. 867° F. 

Derivation: (a) By high pressure catalytic synthesis 
from carbon monoxide and hydrogen, (b) Partial oxi- 
dation of natural gas hydrocarbons. 

Method of purification: Rectification. 

Containers: 4000-gal tank cars; tank trucks and barges. 

Grades: Technical; C.P. (99.85%); electronic (used to 
cleanse and dry components); fuel. 

Hazard: Flammable, dangerous fire risk. Toxic by in- 
gestion (causes blindness). Tolerance, 200 ppm in 
air. Explosive limits in air 6-36.5% by volume. 
Safety data sheet available from Manufacturing 
Chemists Assn., Washington, D.C. ' 

Uses: Manufacture of formaldehyde and dimethyl 
terephthalate; chemical synthesis (methyl amines, 
methyl chloride, methyl methacrylate, etc.); aviation 
fuel (for water injection); automotive antifreeze; sol- 
vent for nitrocellulose, ethylcellulose, polyvinyl bu- 
tyral, shellac, rosin, manila resin, dyes; denaturant 
for ethyl alcohol; dehydrator for natural gas; fuel 
for utility plants (methyl fuel); feedstock for manu- 
facture of synthetic proteins by continuous fermen- 
tation. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. Legal label name (Rail) wood 
alcohol. 

methylallyl acetate (methallyl acetate) 

CH 2 :C(CH3)CH200CCH3. 

Properties: Colorless liquid; sp. gr. 0.9162 (20°C); 
wt/gal 7.6 lb. 

Hazard: Probably flammable and moderately toxic. 

Uses: Monomer; preparation of methallyl derivatives. 

methylallyl alcohol (methallyl alcohol; 2 -methyl- 2 -pro- 
pen-l-ol) H 2 C:C(CH 3 )CH 20 H. 

Properties: Colorless liquid with pungent odor; sp. 
gr. 0.8515 (20/4°C); b.p. 115°C; refractive index 
1.4255 (25/D); flash point 92° F. Soluble in water, 
alcohols, esters, ketones, and hydrocarbons. 

Grade: 98.5% min purity. 

Hazard: Flammable, moderate fire risk. Toxic and 
irritant to eyes and skin. 

Use: Intermediate. 

beta-methylallyl chloride (beta-methallyl chloride; 3- 
chloro-2-methyl-l-propene; MAC) 
CH2:C(CH3)CH2C1. 

Properties: Colorless to straw-colored volatile liquid 
with a sharp, penetrating odor; sp. gr. 0.925 (20° C); 
b.p. 73° C; refractive index (n 25/ D) 1.427; flash 
point -3°F (TOC). 

Hazard: Flammable, dangerous fire risk. Moderately 
toxic by ingestoin; irritant to eyes and skin. Explo- 
sive limits in air, 2.3 to 9.3%. 

Uses: Intermediate for production of insecticides, 
plastics, pharmaceuticals, other organic chemicals; 
fumigant for grains, tobacco, and soil. 

Shipping regulations: Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

methylaluminum sesquibromide (CH 3 ) 3 Al 2 Br 3 . 

Properties: Cloudy yellow liquid at 25°C; f.p. — 4°C; 
b.p. (extrapolated) 166°C; density 1.514 g/ml (25°C). 

Hazard: Ignites spontaneously in air; reacts violently 
with water. Keep out of contact with air and mois- 
ture. 
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Uses: Catalyst for polymerization of olefins and hy- 
drogenation of aromatics; chemical intermediate. 
Shipping reguations: (Rail) Red label. (Air) Not 
acceptable. 

methylaluminum sesquichloride (CH3)3Al2Cl3. 
Properties; Colorless liquid at 25°C; f.p. 2l8°C; b.p. 
(extrapolated) 143. 7°C; density 1.1629 g/ml (25°C), 
9.705 Ib/gal (25°C). 

Hazard: Ignites spontaneously in air; reacts violently 
with water. Keep out of contact with air and mois- 
ture. 

Uses; Catalyst for polymerization of olefins; catalyst 
for hydrogenation of aromatics. 

Shipping reuglatoins: (Rail), Red label. (Air) Not 
acceptable. 

methylamine (monomethylamine; aminomethane) 
CH3NH2. 

Properties; Colorless gas. Strong, ammoniacal odor; 
b.p. -6.79°C; f.p. -92.5°C; flash point (gas) 14°F, 
(30% solution) 34° F (TOC); soluble in water, alco- 
iW, i^a-np. S^°F. 

Derivation; Interaction of methanol and ammonia 
over a catalyst at high temperature. The mono-, di-, 
and trimethylamines are all produced, and yields are 
regulated by conditions. They are separated by azeo- 
tropic or extractive distillation. 

Grade; Technical (anhydrous; 30-40% solutions). 
Containers; Steel drums; tank cars; cylinders (anhy- 
drous). 

Hazard; (gas and liquid) Flammable, dangerous fire 
risk. Toxic; strong irritant to tissue. Explosive limits 
in air, 5 to 21%. Tolerance, 10 ppm in air. Safety 
data sheet available from Manufacturing Assn., 
Washington, D.C. 

Uses: Intermediate for accelerators, dyes, pharma- 
ceutials, insecticides, fungicides, surface active agents; 
tanning; dyeing of acetate textiles; fuel additive; poly- 
merization inhibitor; component of paint removers; 
solvent; photographic developer; rocket propellant. 
Shipping regulations: (Rail) (gas) Red gas label; (sol- 
ution) Red label. Legal label name monomethyla- 
mine. (Air) (gas) Flammable Gas label. Not accepted 
on passenger planes; (solution) Flamamble Liquid 
label. 

methyl ortho-aminobenzoatc. See methyl anthranilate. 
mcthylaminoacetic acid. See sarcosine. 

methylaminodimethylacetal (CH30)2CHCH2NHCH3. 
Properties; Water-white to slightly yellow, clear liq- 
uid having a sharp ammoniacal odor; refractive 
index 1.406-1.409 (n 20/D); sp. gr. 0.924 (25/25°C). 
Combustible. 

/-methylaminoethanolcatechol. See epinephrine. 

para-methylaminocthanolphenol tartrate. See syn- 
ephrine tartrate. 

2-(methyIamino)gIucose. See N-methylglucosamine. 

2-mcthylaminohcptane CH3(CH2)jCH(NHCH3)CH3. 
Oily liquid with a slight amine odor; b.p. 155°C. 
Somewhat soluble in water. Used in medicine, usu- 
ally as the hydrochloride. 

methvl mcta-amino-para-Iiydroxybenzoatc (orthoform) 
CH,OOCG,H,(NH:)(OH). 

Properties; White powder, odorless, tasteless; soluble 
in alcohol; almost insoluble in water; m.p. 141- 
143°C. 

Use; Medicine. 


3-methyIaminoisocamphane hydrochloride. See me- 
camylamine hydrochloride. 

2-methyIamino-6-methyI-5-heplene. See isometheptene. 

N-methyl-para-aminophenol CH3NHC6H4OH. 
Properties; Colorless needles. Soluble in water, alco- 
hol and ether. M.p. 87°C. Combustible, 

Derivation; (a) Interaction of hydroquinone and 
methylamine. (b) Methylation of para-aminophenol 
hydrochloride. 

Containers: Glass bottles; fiber drums; multiwall 
paper sacks. 

Hazard; Moderately toxic; eye and skin irritant. 

Uses; Organic synthesis; photographic developer. 

N-methyl-para-aminophenol sulfate 
HOC6H4NHCH3 ■ '/2H2SO4. 

Properties: Colorless needles; m.p. 250-260°C with 
decomposition; soluble in water and alcohol; insolu- 
ble in ether. Discolors in air. Combustible. 
Derivation; By methylation of para-aminophenol and 
conversion of the resulting methylated base by neu- 
trafizatibn with suftunc aci'cf. 

Grades: C.P.; photographic. 

Containers: Kegs; bottles; barrels; fiber cans. 

Hazard; Moderately toxic; eye and skin irritant. 

Use; Photographic developer. 

hiethylamyl acetate (methyiisobutyl carbinoi acetate; 
sec.-hexyl acetate; 4-methyl-2-pentanol acetate) 
CH3COOCH(CHj)CH2CH(CH3)2. 

Properties: Colorless liquid. Mild odor. Sp. gr. 0.8598 
(20/20°C); b.p. 146.3°C; f.p. — 64°C; vapor pres- 
sure 3 mm (20°C); flash point 110°F (O.C.); \\l/gal 
7.1 Ib (20°C). Insoluble in water; soluble in alcoliol. 
Combustible. 

Grade; Technical. 

Containers: Drums; tank cars. 

Hazard; Moderate fire risk. 

Uses: Solvent for nitrocellulose and other lacquers. 

•hethylamyl alcohol (methyiisobutyl carbinoi; MIBC; 

4-methylpentanol-2) (CH3)2CHCH:CH(CH3)OH. 
Properties; Colorless, stable liquid. Miscible with 
most common organic solvents; slightly soluble in 
water. B.p. 131, 8°C; sp. gr. 0.8079 (20/20°C); wt/gal 
6.72 lb (20°C); sets to a glass below — 90°C; refrac- 
tive index 1.4089 (25°C); vapor pressure 2.8 mm 
(20°C); flash point 105°F (O.C.). Combustible. 
Derivation; From methyl isobutyl ketone. 

Grade: Technical. 

Containers: Drums; tank cars. 

Hazard: Moderate fire risk. Explosive limits in air, 1 
to 5.5%. Tolerance, 25 ppm in air. 

Uses; Solvent for dyestuffs, oils, gums, resins, waxes, 
nitrocellulose and ethylccllulosc; organic synthesis; 
froth flotation; brake fluids. 

ihcthyl-n-amyl carbinoi (heptanol-2; 2-methyl- 1-pcnta- 
nol). CH,(CH2)4CH0HCH3. 

Properties: Stable colorless liquid; mild odor; misci- 
ble with common organic liquids. Sp. gr. 0.8187 
(20/20°C); b.p. 160.4°C; vapor pressure 1.0 mm 
{20°C); flash point 130°F (O.C.). Low toxicity; 
wt/gal 6.8 lb (20°C). Combustible. 

Grade; Technical. 

Containers; Drums; tank cars. 

Hazard: Moderate fire risk. 

Uses; Solvent for synthetic resins; frothing agent in 
ore flotation. 

Uiethvl-n-amvlkctone (2-hcptanone) 
CH4CH:CH:CH:CH:C0CH,. 
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Properties: Water-white liquid. Soluble in water; 
miscible with organic lacquer solvents. Sp. gr. 
0.8166 (20/20°C); b.p. 150.6°C; vapor pressure 2.6 
mm (20°C): flash point I20°F; autoignition temp. 
991°F; refractive index 1.4110 (20°C); wt/gal 6.8 
lb (20°C) nitrocellulose-toluene dilution ratio 3.9; 
f.p. — 35°C. Combustible. 

Grade; Technical. 

Containers: Drums; carloads. 

Hazard: Moderate fire risk. Skin irritant; moderately 
toxic by inhalation; narcotic in high concentrations. 
Tolerance, 100 ppm in air. 

Uses; Solvent for nitrocellulose lacquers; inert reac- 
tion medium; synthetic flavoring. 

N-mcthylaniline C6HsNH(CH3). 

Properties: Colorless to reddish-brown oily liquid; 
discolors on standing. Soluble in alcohol, ether, 
water and chloroform. Sp. gr. 0.991; f.p. — 57‘’C; 
b.p. 190-19 1°C. Combustible. 

Derivation; By heating methyl iodide with aniline 
and subsequent distillation. 

Grade; Technical. 

Containers: Iron drums; tank cars. 

Hazard: Toxic by ingestion, inhalation and skin 
absorption. 

Uses: Organic synthesis; solvent; acid acceptor. 

alpha-methylanisalacetone. (l-[para-methoxyphenyl]-l- 
penten-3-one) CHsOCs HjCH : CHCOCH2CH,. 
Properties; White to pale yellow solid; sharp odor; 
stable; m.p. 60°C min. One gram is soluble in 5 
ml 95% alcohol. Combustible; low toxicity. 

Grade; 99% pure min. 

Use: Flavoring. 

S-methyl-ortho-anisidine (meta-amino-para-cresol, 
methyl ether; 2-methoxy-5-methylaniline) 
CH3C6H3(NH2)0CH3. 

Properties; White crystals; m.p. 51.5°C; b.p. 235°C. 
Soluble in alcohol and ether; sparingly soluble in 
hot water; volatile with steam. 

Derivation: 2-Nitro-para-cresol, obtained by the ac- 
tion of nitrous and excess nitric acids upon para- 
toluidine, is methylated and reduced. 

Grade: Technical. 

Containers: Drums. 

Hazard: Probably toxic. See anisidine. 

Use; Dyes. 

para-mcthylanisole (para-cresyl methyl ether; para- 
methoxytoluene; methyl-para-cresol) 

CH,C6H40CH,. 

Properties; Colorless liquid; strong floral odor; sp. gr. 
0.966-0.970; refractive index 1.5100-1.5130 (20°C). 
One part dissolves in 3 parts of 80% alcohol. Com- 
bustible. 

Grades: F.C.C.; technical. 

Uses; Perfumery; flavoring. 

t-methylanthracene. See alpha-methylanthracene. 

alpha-methylanthraccne (1-methylanthracene) C15H12 
or C6H4{CH)2C6H3CH3 (a tricyclic aromatic). 
Properties: Colorless leaflets. Soluble in alcohol; in- 
soluble in water. Sp. gr. 1.101; b.p. 200°C; m.p. 
86°C. Combustible. 

Grade: Technical. 

Use: Organic synthesis. 

methyl anthranilatc (methyl ortho-aminobenzoate; ne- 
roh oil, artifieial) H:NC6H4C02CH3. 

Properties: Colorless to pale-yellow liquid with bluish 
fluorescence; grape-type odor; sp. gr. 1.1 67- 1. 1 75 
(I5°C); refractive index (n 20/D) 1.5820-1.5840; b.p. 


135°C; congealing point 23.8°C (min); soluble in 5 
volumes or more of 60% alcohol; soluble in fixed 
oils, propylene glycol, volatile oils; slightly soluble 
in water, mineral oil; insoluble in glycerin. Non- 
toxic. Combustible. 

Derivation: By heating anthranilic acid and methyl 
alcohol in presence of sulfuric acid, with subsequent 
distillation. Occurs in many flower oils. 

Grades: Technical; F.C.C. 

Uses; Flavoring; perfume (cosmetics and pomades). 

methylanthraquinone CH3C6H3(CO)2C6H4 (tricyclic). 
Properties: White needles; soluble in ether and ben- 
zene; very slightly soluble in alcohol; insoluble in 
water. M.p. 177°C; b.p. sublimes. Low toxicity; 
combustible. 

Derivation: By heating anthraquinone and methyl al- 
cohol in presence of sulfuric acid. 

Use: Organic synthesis. 

methyl apholate. Generic name for 2,2,4,4,6,6-hexahy- 
dro-2,2,4,4,6,6-hexakis(2-methyl-l-aziridinyl)- 
l,3,5,2,4,f>-triazalriphosphorine. 

NjP3(NCH2CHCH3)6. 

Hazard: Probably toxic. 

Use: Insect chemosterilant. 

methyl arachidate (methyl eicosanoate) 

CH3(CH2 )i 8COOCH3. The methyl ester of arach- 
idic acid. 

Properties; Waxlike solid; m.p. 45.8°C; b.p. 284°C 
(100 mm), 2I6°C (10 mm); refractive index 1.4352 
(50°C). Insoluble in water, soluble in alcohol and 
ether. Low toxicity. 

Derivation: Esterification of arachidic acid with 
methanol and vacuum distillation. 

Grade: Purified (99.8%+). 

Uses; Special synthesis; intermediate for pure ara- 
chidic acid; reference standard for gas chromatogra- 
phy; medical research. 

methyl arecaidinate. See arecoline. 
methyl azinphos (0,0-dimethylS-4-oxo-l,2,3-benzo- 
triazin-3(4H)-yl methyl phosphorodithioate; “Gu- 
thion”). CioH| 2N303PS2. 

Properties: Brown, waxy solid; m.p. 73° C. Slightly 
soluble in water; soluble in most organic solvents. 
Hazard: Highly toxic; cholinesterase inhibitor. Toler- 
ance, 0.2 milligram per cubic meter in air. 

Use: Insecticide for fruit. Use may be restricted. 
Shipping regulations: (Rail, Air) Organic phosphate, 
n.o.s.. Poison label. Not acceptable on passenger 
planes. 

methyl hehenatc (methyl docosanoate) 

CH3(CH2)2oCOOCH 3. The methyl ester of behenic 
acid. 

Properties: Waxlike solid; m.p. 53.2°C; b.p. 215.5°C 
(3.75 mm); refractive index 1.4262 (80° C). Insoluble 
in water, soluble in alcohol and ether. Combustible; 
low toxicity. 

Derivation: Esterification of behenic acid with meth- 
anol followed by fractional distillation. 

Grade: Purified (99.8%+). 

Uses; Special synthesis; intermediate for pure be- 
henic acid; biochemical and medical research; refer- 
ence standard in gas chromatography. 

methylbenzaldehydes. See tolyl aldehydes, 
methylbenzene. See toluene, 
methylbenzethonium chloride 
(CH3)3CCH2C(CH3)2C6H3(CH30)(CH2)20(CH2)2- 
N(CH,)2(CH2aH5)Cl • H 2 O. 
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Benzyldimethyl(2-[2-(para-l,l,3,3-tetramethylbutj'l- 
cresoxy) ethoxy] ethyl) ammonium chloride. A qua- 
ternary ammonium compound. 

Properties: Colorless, odorless crystals with bitter 
taste; m.p. 161~163°C; readily soluble in alcohol, hot 
benzene, “Cellosolve,” chloroform, and water; insol- 
uble in carbon tetrachloride and ether. 

Grade; N.F. 

Use: Medicine (bactericide). 

methyl benzoate (niobe oil) C 6 H 5 CO 2 CH 3 . 

Properties; Liquid of fragrant odor; colorless; oily; 
sp. gr. 1.085-1.088; refractive index 1.514; f.p. 
-12.3°C; b.p. 198.6°C. Flash point 181“F. Soluble 
in 3 parts of 60% alcohol; in most fixed oils; in ether; 
insoluble in water. Combustible. 

Derivation; (a) By heating methyl alcohol and ben- 
zoic acid in presence of sulfuric acid, (b) Passing 
diy hydrogen chloride through a solution of benzoic 
acid in methanol, (c) Occurs naturally in oils of 
clove, ylang ylang, tuberose. 

Grades; Technical; F.C.C 
A'aztti'd'.- A/ay- ilar i\5X-i\r Jfy- AigtarCitJiT. 

Uses: Perfumery; solvent for cellulose esters and 
ethers, resins, rubber; flavoring. 

methylbenzoic acid. See ortho-, meta-, and para-toluic 
acid. 

methyl ortho-benzoylbenzoate C 6 H 5 COC 6 H 4 COOCH 3 . 
Properties: Colorless liquid. Sp. gr. 1.190 (25° C); re- 
fractive index 1.587 (25''C); vapor pressure 4.0 mm 
(175°C); b.p. 351°C; m.p. 40°C; fiash point, 350°F; 
very sli^tly soluble in water. Combustible; low tox- 
icity. 

Use: Plasticizer. 

alpha-methylbenzyl acetate (methylphenylcarbinyl ace- 
tate; styralyl acetate; sec-phenylethyl acetate; phenyl- 
methylcarbinyl acetate) QH 5 CH(CH 3 )OOCCH 3 . 
Properties: Colorless liquid; strong floral odor; sp. gr. 
1.023-1.026 (25/25°C); refractive index 1.4935- 
1.4960 (20°C); flash point 178° F (TCC). Soluble in 
70% alcohol, glycerin, and mineral oil; insoluble in 
water. Combustible; low toxicity. 

Grades: 98% min; F.C.C. 

Uses; Perfumery; flavoring. 

alpha-methylbenzyl alcohol (styralyl alcohol; phenyl- 
methylcarbinol; I-phenylethan-l-ol-; sec.-phenethyl 
alcohol; methylphenylcarbinol) QHjCHlCHslOH. 
Properties: Colorless liquid; mild floral odor; con- 
geals below room temperature. Sp. gr. 1.009-1.014 
(25°C); m.p. 20.7°C; b.p. 204°C; refractive index 
1.525-1.529 (20°C); flash point 205°F (COC). Solu- 
ble in alcohol, glycerin, mineral oil; slightly soluble 
in water. Combustible; low toxicity. 

Grade; F.C.C. 

Use; Perfumery; flavoring; dyes; laboratory reagent. 

alpha-methylbenzylamine C 6 H 5 CH(CH 3 )NH:. 
Properties; Water-white liquid, mild ammoniacal 
odor; sp. gr. 0.9535 (20/20°C); refractive index 
1.5366 (20°C); b.p. I88.5°C; vapor pressure 0.5 mm 
(20°C); f.p., sets to a glass below -65° C; flash 
point, I75°F (COC); soluble in most organic solvents 
and hydrocarbons; somewhat soluble in water. Com- 
bustible; low toxicity. 

Uses; Synthesis; emulsifying agent. 

alpha-mcthylbcnzvldicthanolaminc 

Q,H5CH(CH,)N(C:H40H);. 

Properties; Dark amber liquid, ammonia-like odor; 
sp. gr. 1.0812 (20° C); b.p. 244° C (50 mm); flash 


point 370°F (O.C.) vapor pressure less than 0.01 
mm (20°C); sets to glass at — 7°C; moderately solu- 
ble in water. Combustible; low toxicity. 

Uses; Emulsifying agents, textile specialties, quater- 
naries. 

alpha-m ethy Ibenzyldim cthy lam in e 
QH5CH(CH3)N(CH3)2. 

Properties: Colorless liquid. Sp. gr. 0.9044 (20/20°C); 
b.p. 195.6°C; vapor pressure 0.6 mm (20°C); f.p., 
sets to a glass below — 70°C; refractive index 1.5024 
(20°C); flash point 175°F (O.C.) viscosity 1.85 cp 
(20°C); slightly soluble in water. Combustible; low 
toxicity. 

Use; Polymerization catalyst. 

alpha-methylbenzyl ether 
C6H5CH(CH3)OCH(CH3)C6Hs. 

Properties: Straw yellow, mobile liquid with faint 
odor; sp. gr. 1.0017 (20/20°C); b.p. 286.3° C (760 
mm); vapor pressure less than 0.01 mm (20°C); f.p., 
sets to a glass below — 30°C; very slightly soluble in 
Hash point 275°F (COC); so}ub}o in most or- 
ganic solvents. Combustible. 

Uses: Solvent; styrenating agent; softener for syn- 
thetic rubbers. 

hiethyl-bis(2-chIorethyl)amine hydrochloride. See 
mechlorethamine hydrochloride. 

hiethyl blue C 37 H 27 N 3 O 3 S • 2 NaS 03 . Sodium triphe- 
nyl-para-rosaniline sulfonate, a dark blue powder or 
dye used in medicine as an antiseptic and in biologi- 
cal and bacteriological stains. 

hiethyl borate. See trimethyl borate. 

hiethyl bromide (bromomethane) CHsBr. 

Properties: Colorless, transparent, easily liquefied 
gas, or volatile liquid; burning taste; chlo’roform-like 
odor. Miscible with most organic solvents; forms a 
voluminous crystalline hydrate with cold water. Sp. 
gr. 1.732 (0°C); b.p. 3.46°C; vapor pressure 1250 
mm (20° C); f.p. — 94°C; flash point, none; autoig- 
nition temp. 998° F in range 10 to 16%. Nonflam- 
mable. 

Derivation; Action of bromine on methyl alcohol in 
presence of phosphorus, with subsequent distillation. 
Grades: Technical; pure (99.5% min). 

Containers: Steel cylinders. 

Hazard: Toxic by ingestion, inhalation and skin ab- 
sorption; strong irritant to skin. Tolerance, 15 ppm 
in air. Safely data sheet available from Manufac- 
turing Chemists Assn., Washington. D.C. 

Uses: Soil and space fumigant; disinfestation of po- 
tatoes. tomatoes, and other crops; organic synthesis. 
Shipping regulations; (liquid) (Rail. Air) Poison 
label. Not acceptable on passenger planes: (methyl 
bromide and ethylene dibromide mixture, liquid). 
Poison label. Not acceptable on passenger planes; 
(methyl bromide and nonflammable, nonliquefied 
compressed gas mixtures, liquid). Poison label. Not 
acceptable on passenger planes. (Rail) (methyl bro- 
mide and chlorpicrin mixture, liquid) Poison label. 

tpethyl bromoacctate BrCHiCOOCHi. 

Properties: Colorless to straw-colored liquid: f.p. 
below -50°C; b.p. I45.0-I46.7°C; sp. gr. 1.655 
(25 '25°C); refractive index 1.456 (25°C); very slightly 
soluble in water; soluble in methanol, ether. 

Hazard: Vapor is strong irritant to eyes. 

Uses; Synthesis of weed killers, dyes, vitamins, phar- 
maceuticals; lachrymator. 


Superior numbers refer to Manufacturers of Trade ^lark Products. For page number sec Contents. 



2-METHYL-l,3-BUTADIENE 


562 


2-methyl-1, 3-butadiene. See isoprene. 

2-methyIbutanal. See 2-methyIbutyraIdehyde. 
2-mefhylbutane. See isopentane. 

2-methyI-2-butanethioI (tert-butyl mercaptan). 
(CH3).CSH(C2H)5. 

Properties; Boiling range 95-1 19°C; sp. gr. 0.828 
(60/60°F); refractive index 1.438 (20/D); flash point 
30° F. Strong, offensive odor. 

Grades: 95%. 

Containers; Bottles and drums. 

Hazard: Flammable, dangerous fire risk. 

Use: Odorant; intermediate; bacterial nutrient. 
Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

2-methyI-l-bufanol (amyl alcohol, primary, active; sec- 
butyl carbinol) CH3CH2CH(CH3)CH20H. The ac- 
tive alcohol from fusel oil. The synthetic product is 
a racemic mixture of both dextro- and levqrotatory 
compounds and, therefore, not optically active. 
Properties: Colorless liquid; sp. gr. 0.81-0.82 (20°C); 
f.p., less than -70°C; b.p. 128°C; refractive index 
(20° C) 1.41. Slightly soluble in water; miscible with 
alcohol and ether. Flash point 1I5°F (O.C.). Com- 
bustible. 

Derivation: Occurs in fusel oil (q.v.); is made synthet- 
ically by fractional distillation of the mixed alcohols 
resulting from the chlorination and alkaline hydroly- 
sis of pentane. 

Containers: I- and 5-gal cans; 55-gal drums. 

Hazard: Moderate fire and explosion risk. Moder- 
ately toxic by ingestion, inhalation and skin ab- 
sorption. 

Uses: Solvent; organic synthesis (introduction of ac- 
tive amyl group); lubricants; plasticizers, additives 
for oils and paints. 

2- mcthyl-2-butanoI. See tert-amyl alcohol. 

3- mcthyl-l-butanol. See isoamyl alcohol, primary. 
3-methyI-2-butanone. See methyl isopropyl ketone, 
methylbutanoyl chloride. See isovaleroyl chloride. 

2-methyl-l-butene CsH.o or H2C:C(CH3)CH2CH3. 
Properties: Colorless, volatile liquid; disagreeable 
odor; b.p. 31.1 l°C; refractive index 1.378 (n 20/D); 
sp. gr. 0.650 (20/20°C); f.p. -137.52°C; flash point 
below — 20°F; soluble in alcohol; insoluble in water, 
ci'vation: Refinery gas. 
dues: 95%, 99%, and research, 
uiitainers: Bottles, drums. 

lizard; Highly flammable, dangerous fire and explo- 
sion risk. 

Use: Organic synthesis. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

2- mcthyl-2-butcne. See 3-methyl-2-butene. 

3- methyl-l-butene (isopropylethylene; alpha-isoamy- 
lene) CsHm or H2C:CHCH(CH,)2. 

Properties: Colorless extremely volatile liquid or gas; 
disagreeable odor; b.p. 20. 1°C; refractive index 
L3643 (n 20/D); sp. gr. 0.6272 (20°C); f.p. -168.5°C; 
flash point — 70°F; soluble in alcohol; insoluble in 
water. 

Denvation; Cracking of petroleum; a component of 
refinery gas. 

Grades: Research; 99% min; technical 95% min. 
Containers: Cylinders under pressure. 

• Hazard: Highly flammable; dangerous fire and explo- 
sion risk. Explosive limits 1.6 to 7.7%. 

Uses: Organic synthesis; high-octane fuel manufacture. 


Shipping regulations: Flammable jiquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

3-methyl-2-butene (2-methyl-2-butene; trimethylethyl- 
ene; beta-isoamylene) C5H10 or H3CCH:C(CH3)2. 

Properties: Colorless volatile liquid, disagreeable odor; 
b.p. 38.51°C; refractive index 1.387 (n 20/D); sp. 
gr. 0.6623 (20/4°C); f.p. -133.83°C; flash point 
— 50°F; soluble in alcohol; insoluble in water. 

Derivation: Cracking of petroleum; a component of 
refinery gas. 

Grades; 90%, 95% (technical), 99% (pure), and re- 
search. 

Containers; Bottles; drums; tank cars. 

Hazard; Highly flammable; dangerous fire and explo- 
sion risk. 

Uses; Organic synthesis; dental and surgical anes- 
thetic; high octane fuel manufacture. 

Shipping regulations: Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

cis-2-methyl-2-butenoic acid. See angelic acid. 

trans-2-methyI-2-butenoic acid. See tiglic acid. 

2-methyl-l-bulen-3-yne. See isopropenylacetylene. 

1- methylbutyl alcohol. See 2-pentanol. 

N-methylbutylamine CH3CH2CH2CH2NHCH3. 

Properties; Liquid; sp. gr. 0.7335; b.p. 91.1°C (760 
mm); f.p. -75.0°C. Completely soluble in water; 
flash point 35° F (TOC). 

Hazard: Flammable, dangerous fire risk. Moderate 
toxicity. 

Use: Intermediate. 

Shipping regulations; Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

methyl butyl ketone (propylacetone; 2-hexanone). 
CH3COC4H5. 

Properties: Colorless liquid. B.p. 127.2°C; sp. gr. 
0.830 (20/20°C); refractive index 1.4024 {20°C); 
vapor pressure 10 mm (20°C); soluble in water, al- 
cohol, ether. Flash point 95°F (O.C.). 

Grade: Technical. 

Hazard; Flammable, moderate fire risk. Explosive 
limits 1.2 to 8% in air. Irritant to eyes and mucous 
membranes; narcotic in high concentrations. Toler- 
ance, 100 ppm in air. 

Use; Solvent. 

2- methyl-6-tert-bulylphenol C6H3(OH)(CH3)(tert- 
C4H,). 

Properties: Crystalline solid; light straw color; m.p. 
28°C; sp. gr. 0.9618 (30°C); b.p. 230°C; flash point 
(open cup) 220° F, soluble in methyl ethyl ketone, 
ethyl alcohol, benzene, isooctane; insoluble in water. 
Combustible. 

Use; Chemical intermediate. 

2-methylbutyl 3-thiol. See sec-isoamyl mercaptan. 

2-methyl-4-tert-butylthiophenol (4-tert-butyl-ortho- 
thiocresol) (CH3)3CC6H3(CH3)SH. 

Properties; Water-white liquid; no mercaptan odor; 
sp. gr. 0.983 (25°C); refractive index (n 25/D) 1.546; 

2-methylbufyl 3-thiol. 'See sec-isoamyl mercaptan. 

2-methyI-4-tert-butyIthiophenol (4-tert-butyl-ortho- 
thiocresol) (CH3)3CC6H3(CH3)SH. 

Properties; Water-white liquid; no mercaptan odor; 
sp. gr. 0.983 (25°C); refractive index (n 25/D) 1.546; 
f.p. — 4°C; b.p. I77°C. (100 mm). Soluble in ali- 
phatic and aromatic hydrocarbons; insoluble in wa- 
ter. Combustible. 

Use: Chemical intermediate. 
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methylbutynol HC:CCOH(CH 3 )j. 2-Methyl-3-butyn- 
2-ol. 

Properties: Colorless liquid with fragrant odor; b.p. 
104-105°C; m.p. 2.6°C; sp. gr. (20/20°C) 0.8672; re- 
fractive index (n 20/D) 1.4211; flash point (TOC) 
77°F. Miscible with water; soluble in most organic 
solvents. Low toxicity. 

Grade: Technical, 95% min. 

Containers: Drums; tank trucks and tank cars. 

Hazard; Flammable, dangerous fire risk. 

Uses: Stabilizer in chlorinated solvents; viscosity re- 
ducer and stabilizer; electroplating brightener; inter- 
mediate. 

Shipping regulations; Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

2- methylbutyraldehyde (2-methylbutanal) 
CH3CH2CH(CH3)CH0. 

Properties: Liquid; sp. gr. 0.8029 (20/4°C); b.p. 92- 
93°C; refractive index 1.3869 (20°C). Soluble in al- 
cohol and ether; insoluble in water. Combustible. 
Use; Flavoring. 

3- methylbutyraldehyde. See isovaleraldehyde. 

methyl butyrate CH3CH2CH2COOCH3. 

Properties: Colorless liquid. Slightly soluble in water; 
soluble in alcohol. Sp. gr. 0.898 (20°C); b.p. 102°C; 
refractive index (n 20/D) 1.3875. Flash point 57°F 
(C.C,). 

Grade; Technical. 

Hazard; Flammable, dangerous fire risk. 

Uses: Solvent for ethylcellulose; solvent mixture for 
nitrocellulose; flavoring. 

Shipping regulations; (Rail) Flammable liquids, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

2- methylbutyric acid. See isopentanoic acid. 

3- melhyIbutyric acid. See isopentanoic acid. 

methyl caprate (methyl decanoate) 

CH3(CH2)8C00CH3. 

Properties: Colorless liquid; sp. gr. 0.8733 (20/4°C); 
f.p. -13.3°C; b.p. 224° C; 130.6°C (30 mm); re- 
fractive index 1.4237 (25°C). Insoluble in water, sol- 
uble in alcohol and ether. Combustible; low toxicity. 
Derivation; Esterification of capric acid with metha- 
nol or alcoholysis of coconut oil; purified by frac- 
tional vacuum distillation. 

Grades: Technical; 99.8% pure. 

Uses; Intermediate for detergents, emulsifiers, wet- 
ting agents, stabilizers, resins, lubricants, plasticiz- 
ers. 

methyl caproate (methyl hexanoate) 
CH,(CH2)4C00CH,. The methyl ester of caproic 
acid. 

Properties; Colorless liquid; sp. gr. 0.8850 (20/4°C); 
f.p. -7I°C; b.p. 151. 2°C, 63.0°C (30 mm); refrac- 
tive index 1.4054 (n 20/D); insoluble in water; solu- 
ble in alcohol and ether. Low toxicity; combustible. 
Derivation: Esterification of caproic acid with metha- 
nol or alcoholysis of coconut oil. 

Grades: Technical; 99.8+%. 

Uses: Intermediate for caproic acid detergents, emul- 
sifiers, wetting agents, stabilizers, resins, lubricants, 
plasticizers; flavoring. 

methyl caprylate (methyl octanoate) 
CH,(CH:)6C00CH,. Tlic methyl ester of capry-lic 
acid. 

Properties; Colorless liquid; sp. gr. 0.8784 (20'4°C); 
f.p. -37.3°C; b.p. I92°C (759 mm), 98.3 (30 mm); 


refractive index 1.4152 (25°C). Insoluble in water; 
soluble in alcohol and ether. Low toxicity'; combus- 
tible. 

Derivation; (a) Esterification of caprylic acid with 
methanol, (b) alcoholysis of coconut oil. 

Grades: Technical; 99.8%. 

Containers: 55-gal drums. 

Uses; Intermediate for caprylic acid detergents, emul- 
sifiers, wetting agents, stabilizers, resins, lubricants, 
plasticizers; flavoring. 

methyl “Carbitol.”^’'* Trademark for diethylene glycol 
monomethyl ether (q.v.). 

methyl “Carbitol” acetate. Trademark for diethylene 
glycol monomethyl ether acetate (q.v.). 

methyl carbonate (dimethyl carbonate) COiPCHi):. 
Properties: Colorless liquid. Pleasant odor. Miscible 
with acids and alkalies. Stable in the presence of 
water. Soluble in most organic solvents; insoluble in 
water. Sp. gr. 1.0718 (20°C); b.p. 90.6°C; m.p. 
-0.5°C. 

Derivation; Interaction of phosgene and methyl alcohol. 
Grade; Technical. 

Hazard; Flammable, dangerous fire risk. Toxic by in- 
halation; strong irritant. 

Uses: Organic synthesis; specialty solvent. 

Shipping regulations: (Rail) Flammable Liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. Legal label 
name, dimethyl carbonate. 

methyl “Cellosolve.”*'^ Trademark for ethylene glycol 
monomethyl ether (q.v.). 

methyl “Cellosolve” acetate.^''' Trademark for ethyl- 
ene glycol monomethyi ether acetate (q.v.). 

methylcellulose (cellulose methyl ether; “MethoceP). 
Properties: Grayish white, fibrous powder; aqueous 
suspensions neutral to litmus. Swells in water to a 
viscous, colloidal solution. Insoluble in alcohol, 
ether, chloroform, and in water warmer than I23'’F. 
Soluble in glacial acetic acid; unaffected by oils and 
greases; stable up to about 300°C; stable to light. 
Combustible; nontoxic. 

Molecular weights may vary from 40,000 to 180,000. 
Specifications call for methoxy group content of 
narrow or wide ranges within 2^33%. 

Derivation: From cellulose by conversion to alkali 
cellulose and then reacting this with methyl chlo- 
ride, dimethyl sulfate, or methyl alcohol, and dehy- 
drating agents. Tlie proportions of the reacting ma- 
terials are varied to control the properties of the 
product, such as water solubility and viscosity of the 
water solutions. 

Grades: U.S.P.; technical; F.C.C. 

Containers; Cartons, bags, carloads. 

Uses; Protective colloid in water-based paints to pre- 
vent flocculation of pigment; film and sheeting; 
binder in ceramic glazes; leather tanning; dispers- 
ing, thickening and sizing agent; adhesive; food 
additive. 

Sec also cellulose, modified; carbo.xymethylcellulosc; 
hydroxyethylccllulose. 

methylcellulose, propylene glycol ether. See hydroxy- 
propyl methylcellulose. 

methyl cerotate (methyl hexaeosanoate) 
ClidCHU.'jCOOCHi. The methyl ester of ccrotic 
acid. 

Properties; Waxlike solid. Insoluble in water, soluble 
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in alcohol and ether; m.p 62.9°C; b.p. 237°C (1.95 
mm); refractive index 1.4301 (80°C). Combustible. 
Derivation; Esterification of cerotic acid with metha- 
nol. 

Grade; Purified (99+%). 

Uses: Intermediate in special synthesis; medical re- 
search; reference standard for gas chromatography. 

methyl chloride (chloromethane) CH3CI. 

Properties: Colorless, compressed gas or liquid. 
Faintly sweet, ethereal odor; sp. gr. 0.92 (20°C); 
b.p. -23.7°C; f.p. -97.6°C; flash point below 
32°F (O.C.) refractive index 1.3712 (— 23.7°C); 
critical temperature, I43°C; critical pressure 970 
psi absolute; autoignition temp. 1170°F; wt/gal 7.68 
lb (20° C); slightly soluble in water, by which it is 
decomposed; soluble in alcohol, chloroform, benzene, 
carbon tetrachloride, glacial acetic acid. Attacks 
aluminum, magnesium and zinc. 

Derivation: (a) Chlorination of methane; (b) action 
of hydrochloric acid on methanol, either in vapor or 
liquid phase. 

Grades: Pure (99.5% min), technical, and 2 refrigera- 
tor grades. 

Containers; 60-, I00-, 300-, 1300-lb cylinders, and in 
tank cars and tank trucks. 

Hazard: Flammable, dangerous fire risk; explosive 
limits in air 10.7 to 17%. Toxic in high concen- 
trations. Tolerance, 100 ppm in air. Safety data 
sheet available from Manufacturing Chemists Assn., 
Washington, D.C. 

Uses; Catalyst carrier in low-temperature polymeri- 
zation (butyl rubber); tetramethyl lead; silicones; re- 
frigerant; medicine; fluid for thermometric and 
thermostatic equipment; methylating agent in or- 
ganic synthesis; such as methylcellulose; extractant 
and low-temperature solvent; propellant in high- 
pressure aerosols; herbicide. 

Shipping regulations: (Rail) Red gas label. (Air) 
Flammable Gas label. Not acceptable on passenger 
planes. 

methyl chloroacetate CICH2COOCH3. 

Properties; Colorless liquid with sweet pungent odor; 
sp. gr. 1.236 (20/4°C); f.p. -32.7°C; b.p. 13I°C; 
refractive index 1.419-1.420 (25/D); slightly soluble 
in water; miscible with alcohol and ether. Combustible. 
Hazard: Toxic by ingestion and inhalation. 

Uses; Solvent; intermediate. 

! -rorm. See 1,1,1-trichloroethane. 

: jl chloroformate (methyl chlorocarbonate). 
CICOOCH3. 

Properties: Colorless liquid. Decomposed by hot 
water. Stable to cold water. Soluble in methyl alco- 
hol, ether, and benzene. Sp. gr. 1.23 (I5°C); b.p. 
71.4°C; vapor density 3.9 (air = 1). Flash point 54°F. 
Derivation; Reaction between methyl alcohol and car- 
bonyl chloride. 

Grade: Technical (95% min). 

Hazard; Highly toxic; corrosive and irritant to skin 
and eyes. Flammable, dangerous fire risk. 

Uses; Military poison gas (lachrymator); organic syn- 
thesis; insecticides. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

mclhylchloromethyl ether ClCHiOCH 3 . 

Properties; Colorless liquid; sp. gr. 1.0625 (10/4°C); 
f.p. — I03.5°C; b.p. 59.5°C; decomposes in water; 
soluble in alcohol and ether. 

laznrd: Flammable; dangerous fire and explosion risk. 
A known carcinogen. 


Shipping regulations: (anhydrous) (Rail) Red label. 
Not accepted by express. (Air) Not acceptable. 

2'niethyl-4-chlorophenoxyacetic acid. See MCPA. 

4-(2-methyl-4-chlorophenoxy)bulyric acid. See 4- 
MCPB. 

2'(2-methyI-4-chlorophenoxy-propionic acid. See meco- 
prop. 

methyl chlorosilane. One of several intermediates in 
the formation of silicones or siloxanes; they react 
with hydroxyl groups on many types of surfaces to 
produce a permanent thin surface film of silicone 
that imparts water-repellency. Examples are rnethyl- 
trichlorosilane, dimethyldichlorosilane, and trimeth- 
ylchlorosilane (q.v.). 

Hazard; Highly toxic by ingestion and inhalation; 
strong irritant to skin and eyes. 

methyl chlorosulfonate CH3OSO2CI. 

Properties; Colorless liquid. Pungent odor. Decom- 
posed by water. Soluble in alcohol, carbon tetra- 
chloride, chloroform; insoluble in water. Sp. gr. 
1.492 (I0°C); b.p. 133-I35°C (dec); f.p. -70° C; 
vapor density 4.5 (air = I). 

Derivation; Interaction of sulfuryl chloride and methyl 
alcohol. 

Containers; Steel bottles. 

Grade; Technical. 

Hazard; Highly toxic by ingestion and inhalation; 
strong irritant to skin and eyes. 

Uses; Organic synthesis; military poison gas. 

Shipping regulations; (Rail, Air) Not accepted. 

mcthylcholanthrene. A polynuclear hydrocarbon with 
formula C 21 H 16 . 



Properties; Yellow crystals melting at I80°C. Soluble 
in benzene; insoluble in water. 

Derivation; From bile acids via 1,2-benzanthracene. 

Hazard; One of the most powerful carcinogenic agents 
known. 

Uses; Biochemical research. 

methyl cinnamate C 6 H 5 CH;CHCOOCH 3 . 

Properties; White crystals; strawberry-like odor. Sol- 
uble in alcohol and ether, in glycerol, most fixed 
oils, and mineral oil; insoluble in water. Sp. gr. 1.0415; 
m.p. 34°C; b.p. 259. 6°C. Combustible; low toxicity. 

Derivation; By heating methyl alcohol, cinnamic acid 
and sulfuric acid, with subsequent distillation. 

Grades; Technical; F.C.C. 

Containers; 1-, 5-, 10-lb bottles; 25-lb tins. 

Use; Perfumes; flavoring. 

methylcoumarin CioHgOi. 

Properties; White crystals with vanilla flavor; exists 
as alpha and beta forms; m.p. (alpha) 90°C, (beta) 
82°C; both forms are soluble in aleohol. Combus- 
tible; low toxicity. 

Uses; Perfumes; flavoring. 

methyl-para-crcsol. See para-methylanisole. 

cis-alpha-methylcrotonic acid. See angelic acid. 

trans-alpha-methylcrotonic acid. See tiglic acid. 
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methyl cyanide. See acetonitrile. 

methyl cyanoacetate (malonic methyl ester nitrile) 
CNCH 2 COOCH 3 . 

Properties: Colorless liquid; b.p. 203°C (IIS^C at 16 
mm); f.p. -22.5°C; sp. gr. 1.1225 (15/4°C) refrac- 
tive index I.419-I.420 (n 20/D); soluble in water, al- 
cohol and ether. Combustible. 

Derivation; Esterification of cyanoacetic acid with 
methanol; reaction of an alkali cyanide and chloro- 
acetic methyl ester. 

Hazard; May be toxic. 

Uses; Organic synthesis; pharmaceuticals; dyes. 

methyl- 2 -cyanoacrylate CH 2 :C(CN)COOCH 3 . 
Properties: Colorless liquid; b.p. 48-49°C (2.5-2.7 
mm); sp. gr. 1, 1044 (27° /4°C); viscosity 2.2 cp (25° C). 
Uses; Adhesive; dentistry. See also cyanoacrylate ad- 
hesives. 

methyl cyanoformate CNCOOCH 3 . 

Properties; Colorless liquid. Ethereal odor. Decom- 
posed by alkalies and water. Soluble in alcohol, ben- 
zene, ether. Sp. gr. (approx) 1.00 (20°C); b.p. 
100°C. 

Derivation: Methylchloroformate is dissolved in 
methanol and subjected to the action of (hot) so- 
dium or potassium cyanide. 

Hazard: May be toxic. 

Use: Organic synthesis. 

methylcyclohexane (hexahydrotoluene) CHsC^Hn- 
Properties; Colorless liquid; sp. gr. 0.769; b.p. 100.8°C; 
f.p. -126.9°C; refractive index 1.42312; flash point 
25°F (C.C.); autoignition temp. 545°F. 

Source; Petroleum. 

Grades; Technical (95%); 99%, and research. 
Containers; Glass bottles; drums. 

Hazard: Flammable, dangerous fire risk. Moderately 
toxic; tolerance 500 ppm. Lower explosive limit 
1 . 2 % in air. 

Uses: Solvent for cellulose ethers; organic synthesis. 
Shipping regulations: (Rail) Flammable liquids, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

mcthylcydohexanol (hexahydromethyl phenol; hexahy- 
drocresol) CH 3 C 6 H 10 OH. Ortho-, meta-, and para- 
forms. 

Properties; Colorless, viscous liquid; aromatic, men- 
thol-like odor; b.p. 155-180°C; sp. gr. 0.924; flash 
point 154°F (C.C.). Combustible. 

Derivation; (a) A mixture of three isomeric (ortho, 
meta and para) cyclic secondary alcohols made by 
the hydrogenation of cresol; (b) catalytic oxidation 
of methylcyclohexane. 

Grade: Technical. 

Containers: Cans; drums. 

Hazard: Toxic by ingestion, inhalation, and skin ab- 
sorption. Tolerance, 50 ppm in air. 

Uses; Solvent for cellulose esters and ethers for lac- 
quers; antioxidant for lubricants; blending agent for 
special textile soaps and detergents. 

melhyicyclohexanol acetate (heptalin acetate; methjd 
cyclohexyl acetate). C 7 Hi 300 CCHi. 

Properties; Colorless, liquid. Ester-like odor; slower 
rate of evaporation than amyl acetate. B.p. 176- 
!93°C; sp. gr. 0.941; flash point 147°F (C.C.); tolu- 
ene dilution ratio 2.5. Combustible. 

Derivation; Catalytic hydrogenation and esterification 
of cresols by means 01 acetic acid. 

Use; Solvent. 


methylcyclohexanone CH3C5H9CO. 

Properties; Water-white to pale-yellow liquid. Acetone- 
like odor. A mixture of cyclic ketones. Closely re- 
setnbles cyclohexanone in phifsical properties, mis- 
cibility, tolerance for nonsolvents, and solvent ac- 
tion. B.p. 160-170°C; sp. gr. 0.925; flash point 
f38°F. Combustible. 

Derivation: By high-temperature, catalytic hydroge- 
nation of cresols or by the dehydrogenation of meth- 
ylcyclohexanol. 

Containers: Cans; drums. 

Hazard; Toxic by ingestion, inhalation, and skin ab- 
sorption. Tolerance (ortho-isomer) 50 ppm in air. 
Moderate fire risk. 

Uses; Solvent; lacquers. 

methylcyclohexanone glyceryl acetal CH 3 C(,H 90 :- 
C 3 H 50 H(spiro rings). 

Properties; Colorless liquid. Sp. gr. 1.074 (20° C); re- 
fractive index 1.474 (20°C); b.p. I30-140°C (20 
mm); flash point 200° F. Combustible. Insoluble in 
water. 

Use; Plasticizer. 

methylcyclohexanyl oxalate (CHsQHioOOC):. 

Properties: Colorless, odorless, neutral, stable liquid 
comprising a mixture of isomers. Miscible with most 
lacquer solvents and diluents. 

Hazard: May be toxic. 

4-methylcyclohexene-l CH 3 C 6 H 9 . 

Properties: Colorless liquid; f.p. — ]21.1°C; distilla- 
tion range 110°C to 117°C; sp. gr. 0.818 (60/60°F); 
refractive index 1.450 (20° C); flash point 30° F. In- 
soluble in water; soluble in alcohol. 

Grades; Pure, 99.0 mole%; technical, 95.0 mole%. 

Containers: Up to 54-gal drums. 

Hazard; Flammable, dangerous fire risk. May be ir- 
ritant to skin and eyes. 

Use: Intermediate. 

Shipping regulations; Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

6-methyI-3-cycIohexene carboxaldchyde 
CH,CHCH:CH:CHCH2CHCH0. 

I I 

Properties: Colorless liquid. Sp. r. 0.9484; b.p. 
176.4°C; f.p. — 39.0°C; solubility in water, 0.3% by- 
weight at 20° C. Probably low toxicity. 

Use; Intermediate. 

N-methyl-5-cycIohexenyI-5-methylbarbituric acid. See 
hexobarbital. 

N-methylcycIohexylamine CsHuNHCH?. 

Properties; Water-white liquid; sp. gr. 0.86 (20°C); 
soluble in alcohol and ether; slightly soluble in water. 
Purity 99%; distillation range. 5-95 cc within 2°C, 
including 149°C, corrected to 760 mm. Combustible. 
Probably low toxicity. 

Uses: Intermediate; solvent; acid acceptor. 

mclhylcyclopentadiene dimer (methyl- 1,3-cyclopcnta- 
die'nc) Ci.’Ht 6 . 

Propenies: Colorless liquid. Sp. gr. 0.9341 (20/4° C); 
b.p. 78-183°C; flash point /40°F (TOC). Insoluble 
in water; very soluble in alcohol, benzene and ether. 
Combustible. 

Hazard: Moderate fire risk. 

Uses: High-energy fuels; airing agents: plasticizers; 
resins; surface coalings; pharmaceuticals: dyes. 

mcthvicvelopcntadicnvl manganc,sc tricarbonvl 
CH,OH 9 Mn(CO)..' 
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Derivation: Methylcycloperitad'cne with manganese 
carbonyl. . . 

Hazard: Probably toxic and irritant. , . , 

Use: Antiknock agent, either alone or admixed with 
TEL. 


methylcyclopentane C5H9 CHi- „ 

f.p^ -142.5°C; refractive index 1.40983 (20°C); 
b.p. 72°C (742 mm); flash point below 20° F. Immis- 
cible with water. 

Grades: Technical (95%), 99%, and research. 
Containers: Glass bottles; c^ns; steel drums. 

Hazard: Flammable, dangerous fire and explosion 
risk. May be irritant and narcotic. 

Uses: Organic synthesis; extractive solvent; azeo- 
tropic distillation agent. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. Legal label name (Rail) cyclo- 
pentane, methyl. 


methyl cyclopenfenolone. See 2-hydroxy-3-methyl-2- 
cyclopentene- l-one. 

mcthyleytosine CsHjNjO. 5'Methyl-2-oxy-4-aminopy- 
rimidine. A pyrimidine fpund in deoxyribonucleic 
acids, nucleotides, and nticjeosides. Crystallizes in 
prisms from water; m.p. 270° (dec). 


methyl decanoate. See methyl caprate. 

methyl demeton. Generic name for a mixture of 0,0- 
dimethyl 0(and S)-(2-ethyltliio)ethyl phosphoro- 
thioates. Slightly soluble in water; soluble m most 
organic solvents. 

Hazard: Highly toxic. Cholinesterase inhibitor. Use 
may be restricted. Tolerance, 0.5 mg per cubic meter 
of air. 

Use; Systemic insecticide. 

Shipping regulations: Organic phosphate mixture: 
(Rail, Air) Poison label. Not acceptable on passenger 
planes. 


methyl dichloroacetate CLCHCOOCHj. 

Properties; Liquid; sp. gr. 1.3759-1.3839 (20/20°C); 
refractive index (n 20/D) 1.4374-1.4474; b.p. 143°C. 
Slightly soluble in water; soluble in ether and alco- 
hol. Flash point 176°F. Combustible. 

Grades: 99.0% pure. 

Containers: Carboys; drums- 

Hazard; Forms corrosive products on hydrolysis. 
Keep dry. 

Use; Organic intermediate. 

Shipping regulations; (Air) Corrosive label. 

methyldichloroarsine CHaAsCb. 

Properties; A colorless, mobile liquid having an agree- 
able odor. Decomposed by water. B.p. 136°C; m.p., 
-59°C;sp. gr. 1.838. 

Haziird: Highly toxic and irritant. 

Uses: Military poison gas; intermediate. 

Shipping regulations: (Rail) Poison gas label. (Air) 
Not acceptable. 


methyl 3,4-dichlorocarbanilale- See swep. 
methyl N-3,4-dichlorophenylcarbamafe. See swep. 

methyldichlorosilanc CH3SiHCl2. 

Yttj’pwVitv. CoNoAess Viquib'i 'o.p. sp. gr. LID 

(27° C); flash point — 26°F. Soluble in benzene, 
ether, heptane. 

Derivation: Reaction of methyl chloride with silicon 
and copper. 

’ Hazard; Highly toxic and flammable; dangerous fire 
risk. 

Use; Manufacture of siloxanes. 


Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. No accepted on passenger planes. 

methyl dichlorostearate C17H33CI2OOOCH3 (approx). 
Properties: Light yellow, oily liquid with a slight odor. 
Completely miscible with mo^t organic solvents; 
freezing range +7 to — 5°C; b.p. decomposes 250°C; 
sp. gr. 0.997 C15.5(15.5°C); reftactive index 1.4599 
(n 25/D); flash point 358°F. Combustible; low 
toxicity. 

Containers; 55-gal steel drums. 

Uses: Intermediate; plasticizer extender. ’ 

methyidiethanolamine CH 3 N(C 2 H 40 H) 2 - . 

Properties: Colorless liquid with amine-like odor. 
Miscible with benzene, water. Sp- gt- 1-0418 (20° C); 
b.p. 247.2°C; wt/gal 8.7 lb; vapor pressure <0.01 
mm (20°C); f.p. -2L0°C; refractive index 1.4699; 
flash point 260° F (COC). Combustible; low toxieity. 
Grade; Technical. 

Containers: Glass bottles; cans; dfums. 

Uses: Intermediate; absorption of acidic gases; cata- 
lyst for polyurethane foams; pH control agent. 

methyldiethylamine CH3N(C2H5)2. 

Properties: Water-white to straw'Colored liquid; b.p. 
62.5°C; sp. gr. 0.724 (20°C); ha? inverse water solu- 
bility. Combustible. 

Uses; Desalination of brackish water; chemical inter- 
mediate; acid neutralizer. 

4-mefhyI-7-(diethylamino)coumarin- See 7-diethylami- 
no-4-methylcoumarin. 

6-methyldihydromorphinone hydrochloride. See meto- 
pon hydrochloride. 

3-methyl-2,5-dihydrofhiophene-l, 1-dioxide (3-metliyl- 

sulfotene'! CH.-vCAH'i&Qi. (.ojcllcV 
Properties: Solid; m.p. 63°C; b.p., decomposes. 
Slightly soluble in water, acetone, and toluene. Com- 
bustible. 

Uses; Chemical intermediate; catalyst. 

methyl 3-(dimethoxyphosphinyloxy)c''otonafe. See 
mevinphos. 

methyl N,3,7-dimethyl-7-hydroxyoctyliden anthranilate. 

See hydroxycitronellal-methyl anthranilate Schiff 
base. 

Methyl “Dioxitol.”'^^ Trademark for diethylene gly- 
col monomethyl ether (q.v.) having an A.S.T.M. dis- 
tillation range 1 92-1 96° C. 

methyidioxolane (2-methyl- 1,3-dioXOIane) 

Properties: Water-white liquid. Soluble in water. 

6 cH(CH 3)OCH2CH2. Sp. gr. 0.982 (20/20°C); b.p. 
81°C. Combustible. 

Hazard: Moderately toxic; irritant-. 

Uses; Extractant and solvent for oils, fats, waxes, dye- 
stuffs and cellulose derivatives. 

methyl diphenyl phosphate (methyl phenyl phosphate) 
CH,0P(0)(0QH5)2. 

Properties: Clear, oily liquid; SP- gr. 1.225-1.235 
(25°C); refractive index (n 20/D) 1.5370; pour point 
— 85°F. Nonflammable. 

Containers; Drums; tank cars and trucks. 

Ylse: Ighifion control compound. 

methyldipropylmethane. See 4-methylheptane. 

2-methyl-l,2-di-3-pyridyI-l-propanone. See metyra- 
pone. 

methyl docosanoate. See methyl behenate. 
methyl dodecanoate. See methyl laurate. 



567 


METHYLENE IODIDE 


methyl eicosanoate. See methyl arachidate. 

methyl elaidate CH3(CH2)7CH:CH(CH2)7COOCH3. The 
methyl ester of elaidic acid (trans-octadec-9-enoic 
acid). 

Properties; Colorless liquid, insoluble in water, solu- 
ble in most organic solvents. Sp. gr. 0.8702 (25°C); 
m.p. < i5°C; b.p. 213. 5°C (15 mm); refractive index 
1.^62 (25°C). Combustible. Low toxicity. 

Derivation: Prepared from oleic acid by elaidiniza- 
tion and esterification. 

Use: Pure grade (99+%) used in biochemical research, 
methylene. See carbene. 

N,N'-methylenebisacrylamide CH 2 (NHCOCH:CH 2 ) 2 . 
Properties; Colorless, cry'stalline powder; m.p. 185°C; 
Hazard; Moderately toxic by ingestion. 

Uses: Organic intermediate, cross-linking agent. 

4.4- methylenebis(2-chloroaniline) (3,3'-dichloro-4,4'-di- 
aminodiphenylmethane; para, para'-methylene-bis- 
(ortho-chloroaniline) CH 2 (C 6 H 4 C 1 NH 3 ):. 

Properties: Tan-colored pellets; sp. gr. 1.44; melting 
range 99-107°C; soluble in hot methyl ethyl ketone, 
acetone, esters and aromatic hydrocarbons. 

Hazard; Highly toxic. Causes cancer in animals. Tol- 
erance, 0.02 ppm in air. Absorbed by skin. 

Use; Curing agent for polyurethanes and epoxy resins. 

para,para'-fflethylenebis(ortho-chloroaniline). See 4,4- 
methylenebis(2-chloroaniline). 

2,2'-methylenebis(4-chlorophenol). See dichlorophene. 

4.4- methyienebis(2,6-di-tert-butylphenol) 
[(C4H9)2C«H2(0H)]2CH2. a sterically hindered bis- 
phenol. 

Properties; Light yellow powder; m.p. 155°C; b.p. 
217°C (I mm); sp. gr. 0.99 (20°C). Insoluble in 
water and 1.0 N sodium hydroxide. Combustible. 

Uses: Oxidation inhibitor and antiwear agent for 
motor oils, aviation piston engine oils, industrial 
oils; antioxidant for rubbers, resins, adhesives. 

3,3'-methylenebis(4-hydroxycoumarin). See bishydroxy- 
coumarin. 

methylenebis(phenylene isocyanate). See diphenylmeth- 
ane diisocyanate. 

2,2'-methylenebis(3,4,6-trichlorophenol). See hexachlo- 
rophene. 

methylene blue (methvlthionine chloride) CibHi.sNLSCl • 
3 H 2 O (medicinal); (CisHuNsSCl): • ZnCl; • H 2 O (dye). 
Properties; Dark green crystals or powder with bronze- 
like luster; odorless or slight odor; stable in air. 
Soluble in water, alcohol, chloroform. Water solu- 
tions are deep blue. 

Derivation: By oxidation of para-aminodimethylani- 
line with ferric chloride in the presence of hydrogen 
sulfide. The dye is the zinc chloride double salt of the 
chloride; the medicinal product is the hydrochloride 
of the base. 

Grades: U.S.P.; technical. 

Containers; Bottles; drums. 

Hazard: Moderately toxic by ingestion. 

Uses; Dyeing cotton and wool; biological and bac- 
teriological stains; reagent in oxidation-reduction 
titrations in volumetric analysis; indicator, 

methylene bromide (dibromomeihane) CH.'Br;. 

Properties: Clear, colorless liquid; sp. gr. 2.47; solidi- 
fies -52°C: b.p. 97°C; slightly soluble in water; 

Superior numbers refer to Manufacturers of Trade 


miscible with alcohol, ether, chloroform and acetone. 
Low toxicity. Nonflammable. 

Containers: S-gal carboys. 

Uses: Organic synthesis; solvent. 

methylene chloride (methylene dichloride; dichloro- 
methane) CH:Cl 2 . 

Properties: Colorless, volatile liquid; penetrating ether- 
like odor. Soluble in alcohol and ether, slightly sol- 
uble in water. Sp. gr. 1.335 (15/4°C); f.pT -97°C; 
b.p. 40.1°C; 11.07 Ib/gal (20°C); refractive index 
(n 20/D) 1.4244; viscosity (20°C) 0.430 cp. Non- 
flammable and nonexplosive in air. Autoignition 
temp. 1224°F. 

Derivation; Chlorination of methyl chloride and sub- 
sequent distillation. 

Containers; Glass bottles; 55-gal drums; tank trucks; 
tank cars. 

Hazard; Moderately toxic by inhalation, ingestion and 
skin absorption. Irritant to eyes. Tolerance, 250 ppm 
in air. 

Uses: Paint removers; propellant for aerosol sprays; 
solvent degreasing: plastics processing; blowing agent 
in foams; solvent extraction. 

methylene chlorobromide. See bromochloromethane. 

4.4- mcthylenedianiline. See para.para'-diaminodi- 

phenylmethane. 

methylene dichloride. See methylene chloride. 

3.4- methylencdioxybenzaldehyde. See piperonal. 

l,2-(methyIenedioxy-4-[2-(octylsulflnyI)propyl]benzcne. 
See sulfoxide. 

3.4- mefhyIenedioxypropvlbcnzenc (dihvdrosafrole) 
C3H7QH3O2CH;. 

Properties: Colorless liquid. Sp. gr. 1.065 (25/25°C); 
somewhat soluble in alcohol. Combustible. 

Uses: Essential oil compositions. 

mefhylene-di-para-phenylene isocyanate. See diphenyl- 
methane-4,4 -diisocyanate. 

5.5 - methylencdisalicylic acid CH;[C<.H3(OH)COOH];. 
Properties; Nonhygroscopic, light tan, coarse pow- 
der, stable in air (darkens in Tight); tends to decar- 
boxylate at very high temperatures. Combustible; low 
toxicity. 

Uses; Alkyd resins and modified phenolic composi- 
tions for paints and \'arnishes: intermediate for dye- 
stuffs and printing ink. 

methylene glutaronitrile (acrylonitrile dimen 2,4-dicy- 
anobutene-l) NCC;H4C(:CH2)CN. 

Properties: Colorless liquid; b.p. I03“C (5 mm); f.p. 
-9.6°C; refractive index (n 25 D) 1.4505; sp. gr. 
0.9756 (25 4°C). Slightly soluble in water, insoluble 
in aliphatic and alicyclic hydrocarbons; soluble in 
aromatic hydrocarbons and polar organic solvents. 
Derivation; From acrylonitrile by catahaic dimeriza- 
tion. 

Hazard; Probably toxic. 

Uses; Vinyl monomer for polymerization and copo- 
Ivmcrizalion; intermediate in making fibers and 
pharmaceuticals. 

methylene iodide (diiodomethane) CH.-L. 

Properties; Yellow liquid. Soluble in alcohol and 
ether; insoluble in water. Sp. gr. 3.33; m.p. 6'C: b.p. 
ISO^C (dccomp.). 

Containers: Steel drums; glass bottles. 

Hazard; .May be irritant and narcotic in high concen- 
trations. 

Mark Products. For page number see Contents. 
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Uses: Separating mixtures of minerals; organic syn- 
thesis. 

5-methyIene-2-norbornene. A copolymer in EPDM 
elastomers. 

methylene succinic acid. See itaconic acid. 

methylene-para-toluidine. See formaldehyde-para-tolu- 
idrne. 

methyl ester. Any of a group of fatty esters derived 
trom coconut and other vegetable oils, tallow, etc.- 
alkyl groups range from Cg to Cig, in varying per- 
centages. Used as lubricants for metal-cutting fluids 
high-temperature grinding, cold-rolling of steel. 

N-methylethanoIamine CH3NHC2H4OH. 

Properties; Uquid; sp. gr. 0.9414; b.p. i59.5°C; vapor 
0-7 mm (20“C); f.p. -4‘5°C; flash point 
165 F, soluble m water. Combustible; low toxicity 

Containers: Cans; drums. ^ 

Uses: Textile chemicals; pharmaceuticals. 

methyl ether. See dimethyl ether. 

4-methyI-7-efhoxycoumarin 

QH50 fiH,C(CH3):CHC(0)0 . 

'’m'c slip ')!!’/ 'ft °dor; m.p. 1 13- 

Uses: Perfumery; flavoring. 

2-(/-^«*hyIefhoxy)phenoIinefhyIcarbamafe 

(CH3)2CH0QH400CNHCH3. 

^9^^"^ soiiihlp'-®’ crystalline powder; m p 


methylethylcarbinol. See sec-butyl alcohol 
or powder PracticaUv^ odo^T '^”'^^^^ fibrous solid 

=f!rrrr„'£SS3f“ 

ing and cooling resnerfivpUr u ^f! heat- 
Grades: Techniral- F C C ^ ^cmbustible; nontoxic. 

c stabilizer; foaming agent 

See also cellulose, modified. ® 

methyl ethyl diketone. See acetyl propionyl 

^TrH^unu^yi■’’3-d-•oxoIane 

(CH,)(C2H5)C0CH2CH20. 

sym-mcthylethylethylcne. See 2-pentene. 
methylcthylglyoxal. See acetyl propionyl. 
nicthylethylhydantoin formaldehyde resin a 

NHCONHcb'cT^t'^^ " 

^ CONHCOC fCH.fCpHg, and formaldehyde. Clear, 

pale solid resin; softening point (B & R) 85°C; sp 


“Dan^’”^'^ (10% aqueous solution) 6.5-7.5. See 

'"MEk?S3Sc2"H 2-butanone; 

*^•70 ^“^orless liquid; acetone-like odor; bn 

2 7§9?r7^-//o’A°-«255 (q/4°C) 0.8P5 (20/4°C), and 
U./yV7 (25/4°C) refractive index 1.379 f20°CV sn 
>“‘0-549 cal/g; f.p. -86.4°C; viscosily 0 40 cp 
22-6 wt %; solubility of 
P°‘"‘ 24°F; 6.71 Ib/gal 

(20 C) Autoignition temp. 960° F. Soluble in ben- 
zene, alcohol, and ether; miscible with oils. 
Derivation; (a) From mixed n-butylenes and sulfuric 
acid to cause hydrolysis, followed by distillation to 
separate sec-butyl alcohol, which is dehydrogenated; 
(b) by controlled oxidation of butane. 

Grade: Technical. 

Containers: Drums; tank cars. 

i,» nitrocellulose coatings and vinyl 
turns; Glyptal” resins; paint removers; cements and 
adhesives; organic synthesis; manufacture of smoke- 
ess powder; cleaning fluids; printing; catalyst car- 
rier; lube oil dewaxing; acrylic coatings. JVole: Does 
not tfissiUye celleulose acetate and moxt waxes. 
Hazard: Flammable, dangerous fire risk. Explosive 
limits in air 2 to 10%. Tolerance, 200 ppm in air. 
Narcotic by inhalation. Safety data sheet available 
trom Manufacturing Chemists Assn., Washington, 

Shipping regulations: (Rail) Red label. (Air) Flam- 
l^torfe label. Legal label name, ethyl methyl 

methyl ethyl ketone peroxide (ethyl methyl ketone 
peroxide) CjHisOj. 

Properties; Colorless liquid; strong oxidizing agent. 
Hazard: Strong irritant to skin and tissue. Fire risk 
in contact with organic materials. Tolerance, 1 mg 
per cubic meter of air. 

Uses. Manufacture of acrylic resins; hardening agent 
lor fiber glass reinforced plastics. 

^ .PPy^S regulations; (Rail) Peroxides, organic, liq- 
uid. Yellow label. (Air) (with not more than 60% by 
weight of peroxide in dimethyl phthalate). Organic 
t^eroxide label; (with more than 60% by weight of 
peroxide), Not acceptable. 

2-niethyl-5-ethylpyridine (MEP; aldehydine; aldehyde 
collidine; 5-ethyl-2-picoline) CH2CSH3NC2H5. 
roperties: Colorless liquid; sharp penetrating odor; 
sp. gr. 0.921 (20/20°); b.p. 178.3°C; f.p. -70.3°C; 
,^yJlP°”?* •65°F (COC); refractive index (n 20/D) 
1.4970; slightly soluble in water. Combustible. 
Derivation: Paraldehyde is treated with ammonia 
nder high pressure and in the presence of ammo- 
nium acetate as a catalyst. Picolines and other sub- 
stituted pyridmes are byproducts. 

Grade: Technical. 

Containers: Drums; tank cars. 

Hazard: Strong irritant to tissue. 

Uses: Nicotinic acid and nicotinamide; vinyl pyri- 
ines tor copolymers; intermediates for germicides 
and textile finishes; corrosion inhibitor for chlori- 
nated solvents. 

Shipping regulations: (Air) Corrosive label. 

methyl eugcnol. Generic name for 4-allyl-l,2-dimeth- 
oxybenzene (4-allyl veratrole; l,2-dimethoxy-4-allyl- 
benzene; eugenyl methyl ether) 
(CH,0)2C,H3CH2CH:CH2. 

Properties: Colorless to pale yellow liquid; b.p. 91- 
95 C (0.3 mm); sp. gr. 1.032-1.036 (25°C). Insoluble 
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in water; soluble in most organic solvents. Combus- 
tible; low toxicity. 

Grade: Technical; F.C.C. 

Containers: 25-lb cans. 

Uses: Insect attractant; flavoring. 

methyl fluoride. Legal label name (Air) for fluoro- 
methane (q.v.). 

N-methylformanilide C 6 H 5 H(CH 3 )CHO. 

Properties: Colorless to light yellow liquid; refractive 
index 1.5570-1.5600 (n 25/D); distillation range 
I27-I3I°C (16 mm). 

Grade: 95% min. 

Containers: 30-, 55-gal steel drums. 

Hazard: May be toxic. 

Use: Organic synthesis. 

methyl formate HCOOCHj. 

Properties: Colorless liquid; agreeable odor. Sapon- 
ified by water or alkaline solutions. Soluble in water, 
alcohol and ether. Sp. gr. 0.950-0.980 (20/20°C); 
f.p. — 99.8°C; b.p. 31.8°C; flash point — 2°F; wt/gal 
8.03 Ihs (68°f0; refractive I'ncfex f.JAJf (ilFC); auto- 
ignition temp. 853° F. 

Derivation: By heating methyl alcohol with sodium 
formate and hydrochloric acid, with subsequent dis- 
tillation. 

Grades: Technical; refined; F.C.C. 

Containers: Drums; tank cars. 

Hazard: Flammable, dangerous fire and explosion 
risk. Explosive limits in air 5.9 to 20%. Tolerance 
100 ppm in air. Moderately toxic and irritant. 

Uses: Organic synthesis; cellulose acetate solvent; 
military poison gases; fumigant; larvicides. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

methyl fuel. A proposed auxiliary fuel for automotive 
equipment, electric power production, fuel cells, etc. 
A mixture of methyl alcohol and alcohols of up to 
four carbon atoms, it is made by catalytic treatment 
of synthesis gas derived from coal. It is stated to have 
a research octane number of 130 and can be blended 
with gasoline up to 20% by volume. Its combustion 
products contain less polluting components than No. 

5 fuel oil. See also methyl alcohol. 

2-methylfuran CjHjOCH?. 

Properties: Colorless liquid; ether-like odor; f.p. 
-88.68°C; b.p. 63.2-65.6°C; sp. gr. 0.913 (20/4°C); 
refractive index: 1.4320 (20/D); flash point -22°F. 
Insoluble in water, 0.3 g/100 g water. Infinitely mis- 
cible with most organic solvents. Forms a binary 
azeotrope with methanol, a ternary azeotrope with 
methanol-water. 

Containers: I-, 5-, 55-gal containers; shipped with 
0.01% hydroquinone as oxidation inhibitor. 

Hazard: Highly flammable, dangerous fire and explo- 
sion risk. Moderately toxic and irritant. 

Use: Chemical intermediate. 

Shipping regulations: (Rail) Flammable liquids, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

N-nicth\lfurfuryIaniino C^HiOCH^NHCH.. Colorless 
to light yellow; refractive index 1.4700-1.4720 (25°C); 
distilling range 144-153°C. Combustible. 

Use: Intermediate. 

mcthjl I-furoatc (methyl pyromucaic) C4HiOCO;CH3. 
Properties: Colorless liquid turning yellow in light. 
Pleasant odor. Insoluble in water; "so'lublc in alcohol 
and ether. Sp. gr. 1.1739 (15 I5°C); b.p. IS1.3°C 
(corr); refractive 'index 1.4860(20°C D). Combustible. 


Derivation: By esterification of furoic acid. 

Uses: Solvent; organic synthesis. 

methyl gallate. (methyl 3,4,5-trihydroxybenzoate). 
C 6 H 2 CO:CH 3 (CH)i. White cry’stalline power. Used 
as industrial antioxidant. Shipped in polyethylene- 
lined fiber drums. 

N-methylglucamine CH;OH(CHOH)3CH2 NHCHj. 
Properties; White cry'stals; m.p. 128°C. Soluble in 
water; slightly soluble in alcohol. 

Preparation: From glucose and methylamine. 

Uses: Detergents, pharmaceuticals, dyes. 

methyl-a!pha-D-glucop)Tanoside. See methyl gluco- 
side. 

N-methyl-L-glucosamine (2-methylaminoglucose). A 
hexosamine found in streptomycin. 

Properties (of hydrochloride); Crystals with m.p. 160- 
163°C. Freely soluble in water. Exhibits mutarota- 
tion in solution. 

Derivation; Hydrolysis of streptomycin. 

Use: Medicine. 

methyl glucoside (methyl alpha-d-glycopvranoside 
CH:0H 9H(CH0H)3CH0 0CH3- 

Properties: Odorless, white crystals. M.p. 16S°C; b.p. 
200°C (0.2 mm); specific optical rotation (aqueous 
solution) + 158.9° (20° C); sp. gr. (30/4° C) 1.46. Solu- 
ble in water and 80% alcohol; slightly soluble in 
methanol; insoluble in ether. Combustible. low tox- 
icity. 

Derivation: (a) By treating dextrose with methanol in 
the presence of hydrochloric acid or cation exchange 
resin; (b) enzymatic synthesis from yeast. 

Grade: Technical. 

Containers: lOO-lb multiwall paper bags. 

Uses: Plasticizer for phenolic, amine, and alkyd res- 
ins; nonionic surfactants. 

methyl glycocoll. See sarcosine. 
methyl glycol. See propylene glycol, 
mefhylglyoxalidine. See lysidine. 

methyl group. Tlie simplest alkyl group, CHx. formed 
by dropping a hydrogen atom from methane (CHj). 
It occurs at both ends of paraffinic molecules hav- 
ing two or more carbon atoms in the chain, as well as 
in many other organic compounds. See also alkyl. 

4-mclhylguaiacol. See creosol. 
N-mcthyl-N-gyanylglycine. Sec creatine. 

methyl hcneicosanoatc CH3(CH;)igCOOCHi. The 
methyl ester of heneicosanoic acid. 

Properties; White waxlikc solid. Insoluble in water, 
soluble in alcohol and ether. M.p. 48-9° C; b.p. 
207° C (3.75 mm). Combustible. 

Grades: Purified 96%, 99.5%. 

Uses; Intermediate in organic synthesis; medical re- 
search. 

methyl heptadccanoatc (methyl margarate) 

CHilCH.’lnCOOClL. The methyl ester of hcpia- 
decanoic acid (margaric acid). 

Properties; White waxlikc solid. Insoluble in water, 
soluble in alcohol and ether. M.p. 29" C; b.p. 184- 
7°C; 130°C (I mm). Combustible. 

Grades: Purified 96'’('. 99.5''f. 

Uses; Intermediate in organic synthesis; medical re- 
search. 


Superior numbers refer to Maniifnclurers of Trade Mark Products. For page number sec Content' 
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2- methylheptane (CH3)2CH{CH2)4CH3. See isooctane. 

3- melhylhepfaneC2H5CH(CH3)(CH2)3CH3. 

Properties: Colorless liquid; f.p. -120 5°C- hn 

Grades: 99%, 95%. 

Hazard: Flammable, dangerous fire risk. 

Uses: Calibration; organic synthesis 

O’ 

alcohol and 

liquid, 

3-methyl-l,4,6-hepfafriene. See butadiene dimers 

toxicity. ^ Combustible; low 

Use^s; Organic synthesis; inexpensive perfumes; flavor- 

7'"o??“?|3.'T?' f”"? odor. 

(20°a refractive index 1.446-1.450 

Soluble in 5 parts"ono^^f^h°i‘V"^ mineral oil. 
toxicity. Combustible; low 

Derivation: From heptaldehyde 
Grades: Technical- F C C ^ 

Containers: Bottles; cans ' 

Uses: Perfumery; flavoring. 

norap.*'^**’**’*^'^''*’^'‘*'"'‘'’”Pl’®"y' crotonate. See di- 
methyl hexacosanoate. See methyl cerotate 
methyl hexadecanoate. See methyl palmitate. 
methylhexamine. See 4-methyl-2-hexylamine. 

«T •'ool.Ot idsol- 

Grade; Technical. 

H^a^d^FiammaW^^d^’ 

limits in air 1 to 6% ^re risk. Explosive 

Use: Organic synthesis. 

Red^label'fS'plLSbiry^^^ (Rail) 


Containers; Bottles and 5-gal drums 

SinS"/To 6%. 

Uses; Organic synthesis; oil extender solvent 

Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. ^ 

methylhexaneamine. See 4-methyl-2-hexylamine. 
methyl hexanoate. See methyl caproate. 
5-mefhyl-2-hexanone. See methyl isoamyl ketone. 
I-melhyl-2-hexylamine. See 2-aminoheptane. 

methyl hexyl ketone (2-octanone) CH3COC6H,3. 
Properties: Colorless liquid with pleasant odor; cam- 
(20/4°C) m.p. 20.9‘>C; b.p. 
fioop^’ range 166-1 73°C; flash point 

>ndex 1.416 (20°C); insoluble in 
soluble m alcohol, hydrocarbons, ether, es- 
ters, etc. Combustible; low toxicity, 
reparation; By distilling sodium ricinoleate with 
caustic soda. 

Containers: Glass bottles; tins; drums, 
ses. Perfumes; high-boiling solvent, especially for 
poxy resin coatings; leather finishes; flavoring; 

orant, antiblushing agent for nitrocellulose lac- 
quers. 

""c^jNHNh"^ ('Tionomethylhydrazine; MMH) 

Colorless hygroscopic liquid; ammonia- 
q’ fP.:, (25°); f.p. -52.4°C; b.p. 

Cl e m water; soluble in alcohol and 
ether Flash point below 80° F. 

mfti ■ y®P°rs explode at high temperatures. Flam- 
mable, dangerous fire risk. 

Uses: Missile propellant; intermediate; solvent. 

regulations: (Rail) Red label. (Air) Flam- 
^anes acceptable on passenger 

methyl hydrogen sulfate. See methylsulfuric acid. 

methyl para-hydroxybenzoate. See methyl paraben. 

(3-methyl-3-hydroxy-2-buta- 
none) (CH3)2COHCOCH3. 

roperties; Clear, colorless liquid with sweet, cam- 
fn T l'’0.3°C; freezing point -86.5°C; 

(20/20 C) 0.9553; refractive index (n 20/D) 
mismble with water, acetone, benzene, min- 
eral spirits. Combustible; low toxicity. 

fwmulations^^ solvent; chemical intermediate; flavor 


^ laoei. 

^;[nclhylhexane HiCCH^rHr^nu ^ 

Properties: Colorless liau^.^h^^^SSl9.^-CH3. 
(60/60°F); refractive mde’x f on" 
point 25° F. '-388 (n 20/D); flash 

Grades; Technical 95%. 


m^hyl 3-hydroxy-alpha-crotonafe dimethyl phosphate, 
bee mevinphos. 

methyjhydroxyisopropylcyclohexane. See menthol. 

C,7H340HC00CH3. 

m the form of short flat 
i®’. i^-.P- 48 C; acid value 4; saponification value 
k:i:* value 5; insoluble in water, limited solu- 

iico ‘y m organic solvents. Combustible; low toxicity, 
uses: Adhesives; inks; cosmetics; greases. 

2- methyIimidazoIe (2MZ) CHCHNCfCH^H. Solid; 

Uses. Dyeing auxiliary for acrylic fibers; plastic foams. 

3- methyIindoIe. See skatole. 

nwthyl iodide (iodomethane) CH3I. 

ropert^ies: Colorless liquid; turns brown on exposure 
m light; sp. gr. 2.24-2.27 (25/25°C); f.p. -66.1°C; 
O-P- 42 C; refractive index 1.526-1.527 (25°C). Sol-' 
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uble in alcohol and ether; slightly soluble in water. 
Nonflammable. 

Derivation; Interaction of methyl alcohol, sodium io- 
dide and sulfuric acid, with subsequent distillation. 
Hazard: Toxic by ingestion, inhalation, and skin ab- 
sorption. Narcotic; irritant to skin. Tolerance, 5 
ppm in air. 

Uses; Medicine; organic synthesis; microscopy; testing 
for pyridine. 

methylionone (irone) C14H22O. 

Properties; Colorless to amber-yellow liquid; floral 
odor. 

Grades; Several isomers are available, as alpha, beta, 
delta, gamma, and mixtures. TTie constants are ap- 
proximately: Sp. gr. 0.926-0.939; refractive index 
1.501-1.504; b.p. 144°C (16 mm); soluble in alcohol; 
insoluble in water. Nontoxic. 

Derivation; Oil of orris. 

Containers: Cans; drums. 

Uses: Perfumery; flavoring. 

See also alpha-isomethylionone. 

methyl isoamyl ketone (5-methyl-2-hexanone; MIAK) 

CH3C0C2H4CH(CH3)2. 

Properties: Colorless, stable liquid; pleasant odor. Sp. 
gr. 0.8132 (20/20°C); refractive index 1.4062 (n 
20/D); b.p. 144°C; f.p. -13.9° C\ wt/gal 6.77 lb; 
flash pt. 110°F (open cup). Slightly soluble in water; 
miscible with most organic solvents. Combustible. 
Grade; 97.5%. 

Containers: Drums; tank cars. 

Hazard: Moderate fire risk. Tolerance, 100 ppm in 
air. 

Uses: Solvent for nitrocellulose, cellulose acetate bu- 
tyrate, acrylics, and vinyl copolymers, 

methyl isobutenyl ketone. See mesityl oxide. 

methylisobutyl carbinol. (MIBC) See methylamyl al- 
cohol. 

mcthylisobutyl carbinol acetate. See methylamyl ace- 
tate. 

methyl isobutyl ketone (hexone; 4-methyl-2-pentanone; 
MIKB) (CH3)2CHCH2C0CH3. 

Properties; Colorless, stable liquid. Pleasant odor. 
Slightly soluble in water, miscible with most organic 
solvents. Sp. gr. 0.8042 (20/20°C); b.p. I15.8°C; f.p. 
-80.4°C; wt/gal 6.68 lbs (20°C); vapor pressure 
15.7 mm (20°C); refractive index 1.3959 (20°C). 
Flash point 73° F. Autoignition temp. 860° F. 
Derivation: Mild hy'drogenation of mesityl oxide. 
Grades; Technical, 98.5%. 

Containers: Cans; drums; tank cars. 

Haziird; Avoid ingestion and inhalation. Flammable, 
dangerous fire risk. Explosive limits in air 1.4 to 
7.5%, Tolerance, 100 ppm in air. 

Uses; Solvent for paints, varnishes, nitrocellulose lac- 
c(ucrs; manufacture of methyl amyl alcohol; e.xtrac- 
tion processes, including extraction of uranium from 
fission products; organic synthesis; denaturant for 
alcohol. 

Shipping regulations; (Air) Flammable Liquid label. 
iVofc; Use restricted in some states due to po.ssible 
toxicity, 

methyl isoevanate CH.NCO. Colorless liquid; sp. gr. 
0.9599 (20;20°C); b.p. 39.!°C; reacts with water; 
flash point less than 20° F. 

Hazard; Flammable, dangerous fire risk. Highly to.xic. 
Tolerance, 0.02 ppm in air. 

Use: Intermediate. 


Shipping regulations: (Air) Poison label. Not ac- 
ceptable on passenger planes. 

methylisoeugenol (propenvl guaiacol) 
CH3CH;CHC6H,,(0CH;,)2. 

Properties; Colorless to light-yellowish liquid, with 
spicy odor. Sp. gr. 1.050-1.053; b.p. 262-264° C; re- 
fractive index 1.566-1.569. Soluble in 2 parts of 70% 
alcohol; almost insoluble in mineral oil; insoluble in 
glycerol. Combustible; low toxicity. 

Grades: Technical; F.C.C. 

Containers; Glass bottles; drums. 

Uses: Perfumery, flavoring agent. 

methyl isonicotinate C5NH4COOCH1. 

Properties; Clear amber to red liquid; mild odor. sp. 
gr. 1.15 (20/20°C). 

Hazard; May be toxic. 

Use; Intermediate for synthesis of isonicotinic acid 
hydrazide. 

1- methyl-4-isopropenyIcyclohexan-3-ol. See isopulegol. 

methyl isopropenyl ketone CH3COC(CH3);CH2. 
Properties: Colorless liquid; sp. gr. 0.854 (20° C); 
pleasant odor and sweet taste; polymerizes readily. 
Hazard; Flammable, dangerous fire risk. 

Use: Plastics. 

Shipping regulations: (inhibited) (Rail) Red label. 
(Air) Flammable Liquid label, (uninhibited). (Air) 
Not acceptable. 

methyl isopropyl ketone (3-meth\T-2-butanone) 
CHjCOCHfCH,),. 

Properties: Colorless liquid; b.p. 93°C; f.p. -92°C; 
refractive index (n 16/D) 1.38788; sp. gr. 0.815 
(I5/4°C); very' slightly soluble in water; soluble in 
alcohol, ether. 

Derivation: Synthetic; also by fermentation. 

Hazard: May be flammable. ’ 

Use: Solvent for nitrocellulose lacquers. See also ke- 
tones. 

2- methyl-5-isopropylphcnoL See carvacrol. 

5-mcthyT-2-isopropyIphenol. See thymol. 

methyi-para-isopropylphenyl propyl aldehyde. Sec cy- 
clamen aldehyde. 

methyl lactate CH3CHOHCOOCH3. 

Properties: Colorless liquid. Miscible with most or- 
ganic liquid, water. B.p. 144.S°C; f.p. (approx) 
-66°C; refractive index 1.4156 (20°C); flash point 
125°F (closed cup); autoignition temp. 725° F; 
wt.gal 9 lb (68° F). Combustible. 

Grade: Technical. 

Containers; Cans; steel drums. 

Hazard: Moderate fire risk. 

Uses; Solvent for cellulose acetate, nitrocellulose, cel- 
lulose acetobutyrate, cellulose acetopropionatc; lac- 
quers; stains. 

methyllactonitrile. Sec acetone cyanohydrin. 

methyl lauratc (methyl dodecanoate) 
CHi(CH:)inCOOCHi. Tlic methyl ester of lauric 
acid. 

Properties; Water-white liquid; sp. gr. 0.8702 (20 4°C); 
m.p. 4.8°C; b.p. 262°C (766 mm). I60°C 
(30 mm); refractive index 1.4301 (25° C). Insoluble 
in ssatcr; non-corrosive. Combustible; low toxicity. 
Derivation: From coconut oil. 

Method of purification; Vacuum fractional distillation. 
Grades; 69. 74. 90. 96, 99.8%. 

Containers; Cans; drums: tank cars. 
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Uses: Intermediate for detergents, emulsifiers, wet- 
ting agents, stabilizers, resins, lubricants, plasticiz- 
ers, textiles; flavoring. 

methyl lauroleate CH5CH2CH;CH(CH2)7COOCH3. Tlie 
methyl ester of lauroleic acid. 

Properties: Colorless liquid; insoluble in water; solu- 
ble m common organic solvents. Combustible- low 
toxicity. ’ 

Grades: Purified product, 99.5%. 

Uses: In medical research, organic synthesis and as a 
reference standard for gas chromatography. 

tetracosanoate) 

Sric add 

Derivation: Esterification of lisnoceric acIH with 

o”t“ 

methyl linoleate 

CH3(CH2)4CH:CHCH2CH:CHfCHA7COnrH n.,. 
^o\c^ac1d)^'^ linoleic acid (cis, cis-octadec-9ri2-di- 

^ Colorless oil, insoluble in water- soluble 
-35=C bo^^2=CMt;^‘'' (18/4“C); fi. 

(25»C); Co'^atbiJtibli.'LTtSx^ciS.^*''" 

Technical; purified (99-i- %), 

^tinj aKntrs'labiliz'^’' emulsifiers, wet- 

ers® tewnlc. "«ins, lubricants, plasticiz- 


nfif I’m ‘^^I’gerous fire and explosion risk 
Reagent ^ synthesis; Grignard 

Shipping reflations; Not listed, but see methyl- 
magnesium bromide. ^ 

'”SrS“'" Available as solu- 

Derivation: Rf ction of magnesium and methyl iodide 

Sazard"" pi 5- and 55-gal druml 

Hazard. Flammable, dangerous fire and explosion 

^eagem organic synthesis; Grignard 


methyl linolenate 

c2bc1i“TSe"Sk^i'S«»-C»fW 

ci!.ci.<ciadec-9,]2,l3-triSoicadd! 

Derivation- Esterificatinn ' ^'?"’*^“^tible. Low toxicity, 
tillation. ‘^**^"‘■““0" and vacuum fractional dii 

Uses: Organic synthesis; biochemical research. 
sHon“JJ’etS^UseS available as a 5% 

J^hippmg regulations: Not listed. Consult authorities, 
solution hTeth^r CHjMgBr. Available in 

^rwmion: Reaciion of magnesium and methylbro- 

Hazard^FiammaWe” dans' 

risk. dangerous fire and explosion 

reagent. ^'“'‘"8 agent m organic synthesis; Grignard 
labeL"(AirTl!ln co"nc.) W over 40%) Red 

7o&?ntTah'y'!l?^[tn'^"’^®^'^^ as a 

Containers: Up to 55-gallon drums. 


methylmaleic acid. See citraconic acid, 
mefhylmaleic anhydride. See citraconic anhydride, 
methyl margarate. See methyl heptadecanoate. 

"’fwol for methane- 

'”«‘*’>’*njareury acetate CHjHgOOCCHj. 

ToW, ‘o’^a^ •’y ingestion; absorbed by skin. 

I ic^ Q "’8 per cubic meter of air. 

Use. Seed disinfectant. 

^^^f’P'ng regulations; (Rail, Air) Mercury compounds, 
n.o.s., Poison label. 

*"cII3hJcn ( methylmercuiy nitrile) 

^ori’/nti®'-’ .^TS'als; m.p. 95°C. Soluble in water and 
organic solvents. 

‘0’^*'= i’y ingestion; absorbed by skin. 
itc»c c ^8 per cubic meter of air. 

Uses. Fungicide; seed disinfectant. 

n "o s'”pois^n^labT Mercury compounds, 

^'8bly toxic by ingestion; absorbed by skin. 
Tolerance, 0.01 mg per cubic meter of air. 

Uses: Seed disinfectant. 

Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. z k . 

methylmercury 8-hydroxyquinolate. See methylmer- 
cury qumolinolate. 

methylmercury quinolinolate (methylmercury 8-hy- 
Q^^OHgCH’ oxyquinolinate) 

Properties: Yellow c^stals; m.p. 133-137°C. 
azfd. Highly toxic. Tolerance, 0.01 mg per cubic 
meter of air. 

Use; Seed disinfectant. 

Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. z f . 

methyl methacrylate CH2:C(CH3)COOCH3. Acrylic 
resin monomer. 

C°'°Uess, volatile liquid; b.p. 101°C; f.p. 

\ 8*"- (25/25°C) 0.940; flash point (open 

cup) 50 F; autoigriition temp. 790° F, slightly soluble 
m water; soluble in most organic solvents. Readily 
f lymenzf by light, heat, ionizing radiation, and 
catalysts. Can be copolymerized with other methac- 
lylate esters and many other monomers. Low toxicity. 

, nvation: Acetone cyanohydrin, methanol, and di- 
lute sulfuric acid. 
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Grade: Technical (inhibited). 

Containers: 440-Ib drums; tank cars and trucks. 
Hazard: Flammable, dangerous fire risk. Explosive 
limits in air, 2.1 to 12.5%. Tolerance, 100 ppm in 
air. 

Uses: Monomer for polymethacr>’late resins; impreg- 
nation of concrete. See also acrylic resin. 

Shipping regulations: (inhibited) (Rail) Red label; 
(Air) Flammable Liquid label, (uninhibited) (Air) Not 
acceptable. 

melhylmelhane. See ethane. 

N-mefhyl methyl anthranilate. See dimethyl anthrani- 
late. 

7-methyl-3-methyIene-l,6-ocfadiene. See myrcene. 
methylmorphine. See codeine. 

N-methyl morpholine CH2CH20CH2CH:N CH3. 

Properties: Water-white liquid with ammonia odor. 
Forms constant-boiling mixture with 25% water and 
boiling at 97° C. Miscible with benzene, water. Sp. 
gr. 0.921 (20/20°C); b.p. 115.4°C; f.p. -66°C; flash 
point 75° F (TOC). 

Grade: Technical. 

Containers: Glass bottles; tins; drums. 

Hazard: Flammable, dangerous fire risk. Moderately 
toxic; skin irritant. 

Uses: Catalyst in polyurethane foams; extraction sol- 
vent; stabilizing agent for chlorinated hydrocarbons; 
self-polishing waxes; oil emulsions; corrosion inhibi- 
tors; pharmaceuticals. 

Shipping regulations: Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

methyl myristafc (methyl tetradecanoate) 
CH 3 (CH 2 )i:COOCH 3 . The methyl ester of myristic 
acid. 

Properties: Colorless liquid; m.p. 17.8°C; b.p. I86.8°C 
(30 mm), 157.5°C (1 mm); refractive index 1.4351 
(25° C). Insoluble in water. Combustible; low tox- 
icity. 

Derivation: (a) Esterification of myristic acid with 
methanol, (b) alcoholvsis of coconut oil with metha- 
nol. 

Method of purification: Vacuum fractional distillation. 
Grades: Technical (93%); purified (99.8+%). 
Containers: 55-gal drums. 

Uses: Intermediate for myristic acid detergents, emul- 
sifiers, wetting agents, stabilizers, resins, lubri- 
cants, plasticizers, textiles, animal feeds; standard 
for gas chromatography; flavoring. 

mcthvl mvristolcate 

CH,(CH:),CH:CH(CH2)7C00CH3. The methyl es- 
ter of myristoleic acid (cis-tetradec-9-cnoic acid). 
Properties: Colorless liquid; insoluble in water, solu- 
ble in alcohol and ether. B.p. 108.9°C (1 mm). 
Combustible: low toxicity. 

Uses: Purified product used in medical research and 
organic synthesis. 

alpha-mcthyinaphthalene CioHtCHi. 

Properties; Colorless liquid. Sp. gr. 1.025; f.p. 
~32°C; b.p. 240-243° C; refractive index 1.6140 
(25° C); insoluble in water, soluble in alcohol and 
ether, Autoignilion temp. 984° F. Combustible. 
Derivation: From coal tar. 

Hazard; Moderate fire risk. Probably toxic. 

Uses; Organic synthesis. 


beta-methylnaphthalene C10H7CH3. 

Properties; Solid; sp. gr. 0.994 (40, ^“C); b.p. 241- 
242° C; m.p. 34° C; refractive index 1.^15 (25° C); 
insoluble in water, soluble in alcohol and ether. 
Combustible. 

Derivation: From coal tar. 

Grades; Technical, 95% min. 

Containers; I-. 5-. 55-gal drums. 

Uses: Organic synthesis; insecticides. 

2-methylnaphthioquinone. See menadione. 

methylnaphthyldodecyldimethylammonium chloride 
CioHrHCrCi-HisfCHTl’NCk Quaternary ammo- 
nium salt. 

Properties; White to slightly yellow crystalline pow- 
der with mild odor ancT taste. M.p. 159-I60°C; den- 
sity 5 !b/gal; soluble in cold water, lower alcohols, 
glyxerin, and acetone; pH of 5% sol. 8.9. 

Grade: Min. purity 97%. 

Use; Germicide. 

methyl naphthyl ether. See beta-naphthyl methyl 
ether. 

methyl nitrate CH 5 NO 3 . 

Properties: Colorless liquid. B.p. 66°C (explodes); sp. 
gr. 1.217 (15°C); slightly soluble in water, soluble in 
alcohol and ether. 

Derivation: By reaction of nitric acid and methanol 
in the presence of urea. 

Hazard: Explodes when heated; severe hazard when 
exposed to heat or shock. Narcotic in high concen- 
trations. 

Use; Rocket propellant. 

Shipping reglations: Not listed. Consult authorities. 

methyl nitrite CHiNO:. A gas; b.p. -12°C; f.p. 
-I7°C. Sp. gr. 0.991 at 15°C. 

Hazard; Severe explosion risk when shocked or heated; 
narcotic in high concentrations. 

Uses; Synthesis of nitrile and nitroso esters. 

Shipping regulatoins; (Rail) Not listed. (Air) Flam- 
mable Gas label. Not acceptable on passenger planes. 

methylnitrobenzene. See nitrotoluene. 
4-methyl-2-nilrophcnoI. See 2-nitro-para-cresol. 

methyl-4-nitrosopernuorobutyrate. A monomer for a 
nitroso ester tcrpolsTner, prepared by reacting methyl 
nitrite vrith perflubrosuccinic and perfluoroglutaric 
anhydrides. Tlie reaction is exothermic and gives 
high conversoin to liquid nitrile esters, which yield 
nuroso esters of pyrolysis or photolysis. 

N-mcthvI-N-nitroso-para-toIuencsuironamidc 

CH,QH4S0;N(N0)CH,. 

Properties; Fine yellow crystals; m.p. 56-59°C soluble 
in ether and most organic solvents; insoluble in water. 
Use; Reagent for the preparation of diazomethane. 

methyl nonadccanoafc CHdCH.-IrCOOCHi. Tlie 
methyl ester of nonadccanoic acid. 

Properties: White waxy solid; m.p. 39.5°C; b.p. 
I90.5°C (3.75 mm); insoluble in water; soluble in al- 
cohol and ether. Combustible. Low toxicitv. 

Grades; Purified 96%, 99.5%. 

Uses; Intermediate in organic synthesis: medical re- 
search. 

2-mcthylnonane (isodccanc) (CHi);CH(CH;) ClL. 
Properties: Colorless liquid: sp. gr. 0.72S; f.p. 
— 74.7°C; b.p. I67°C. Combustible. Lou to.xicity. 
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methyl nonanoate (methyl pelaraonate) 

CH3(CH2)7C00CH3. The methyl ester of pelar- 
gonic acid. * ^ 

with fruity odor; f.p 
35 C; b.p. 213.5°C; sp. gr. 0.877 (18°C)- refrac 
1-4302 (25°C). Insoluble in water; soluble 
in alcohol and ether. Combustible. Low toxicity 
Derivation: Esterification of nonanoic (pelargonic) 

gS.”SS"6°i» 

Uses; Perfumes; flavors; reference standard for eas 
mcdTaf SS: organic synthefis; 

methyl 2-nonenoate. CHifCHoLCH-rHrnnr'u ■ 

Use: Perfumes. 

ITT oslZk^r "o*' 

(20°C). Combustible ’LowSty' “ '•«2-l.435 

Tr‘SSrties^'ot"li (^-andecanonc) CHaCOQH,,. 

parts of' 7 nw-^ Soluble in 2 

™ alcohol. Sp. fir 0 822-n « 7 a- h 
225°C; refractive index I 420 i a-ii ^-'P' 

l9?'F,Combu»ible u„.oS'"’' P"™ 

‘ij: ''■"•““"y- 

mnlirl ot(adecano.le. Sec methyl stearate 

™.lbyl 2.„, See methyl heptine earbopate. 
■"..byl.laerylami*, A.allable 1. «,ty, 

me of vipyl aee- 

nijbes, adhesTvS. ’'"‘e"® ooalings, var- 


methylol imidazolidone CsHdNaCOlCHaOH 
Properties: Straw-colored to water white clear linnirf- 
mild odor. Density 10 Ib/gal (60°F) 

Use; Wash and wear fabrics. 

*" of ^-k' A mixture of methylol derivatives 

PrLerfiS" samc^aetiVity 

froperties^. Orange to yellow hygrosconic nowder- 

tiSv ’DrvT"^ and ether. Dextroro- 

tatory. Dry powder is unstable and on standing loses 

Derilatlon "reP by liberation of formaldehydi““ 

uses: Nutrition; medicine, 
methylol urea HjNCONHCHjOH. 
wXT!fn^ Colorless crystals; m.p. 11°C; soluble in 
nnhfm (nathanol; insoluble in ether; capable of 
polymerization to synthetic resin 

in'^Jhf nr^' ‘^“"’bmation of urea and formaldehyde, 
Cnnt.- °f salts or alkaline catalysts. 

Containers: Fiber cans and drums. 

treatin^/ molding adhesives; 

formalLhydfresin 

^ade***frr. "Pmdemark for resinous compositions 
^omat “"f^^asation products of substituted 

surfTcP aldehydes used in the 

surface coating and protective arts. 

ben^ 7 pnp^"^if ^P®'^a-(para-dimethylamino phenylazo)- 
m Helianthine B; orange 

tropeolin D) 

(CH3)2NC6H4NNG6H4S03Na. 

‘^'■.a^ge-yellow powder; soluble in water, 
insoluble in alcohol. C.I. 13025. 

in^all^a'^Hn'i’^u acid, yellow-orange 
m alkaline, pH range 3.1-4 4 
bee indicator. 


%^-M7°C;'^sSwe°1n''ir‘''^^ m.p. 

insoluble in hydrocarbons ’ acetone; 

de^'"sle'*lfP=^ source of formal- 

resin. " '''methylhydantoinformalde^de 

uble in water; sp. gr solvents; insol- 

b.p. 218 5°^ rtJn rv. \* (20°C); f.n. — lOQor’. 

Combustible; low toxic'it/^'^''''® '■'’^2' (26°C).’ 

Oleic acid; vacuum frac- 

Grades: Technicah pudfied 
Uses; Intermediate for Lo o- 
ting agents, stabilizers, fextufTrPa, ^"’“'s'‘‘crs, wet- 
for duplicating inks, rubbers plasticizers 

f''™™.wS?h'i; iSSSS"" 


'"acid*”'^**’”^'’”**’*’”"^ methylphosphoric 

methyl oxide. See dimethyl ether. 

^mnnn u * Trademark for ethylene glycol 

Snge rSSSs-S.S^C^ 

'"rHVP'u'"s'‘?-‘P,^A"^‘''>'*bexadecanoate) 

”2)i 4COOCH3. The methyl ester of palmitic 

Properties: Colorless liquid; m.p. 29.5°C- b p 211 5°C 
4 So? 3 '^\’ '80.5JC.(iS mAi); refractive iX 1.4310 
pThp/ r- '"soluble in water, soluble in alcohol and 
ether. Combustible. Low toxicity. 

^sterification of palmitic acid with meth- 

flrartpc ^sis of palm oil. Vacuum distillation. 

Orades: 80%; pure (99.8%). 

(Ini' '"*o™ediate for detergents, emulsifiers, wet- 
agents, stabilizers, resins, lubricants, plasticiz- 
ers, animal feeds; medical research. 

Para-hydroxybenzoate) 

'-n34jui.-(_6H40H. 

Golorless crystals, or white crystalline 
P . der, m.p. 125-128°C; odorless or faint charac- 
I'r, °dor; slight burning taste; almost insoluble 
. amr, soluble in alcohol, ether; slightly soluble in 
P_/®"^,aad m carbon tetrachloride. Low toxicity. 
Orades; U.S.P.; F.C.C. 

'^°°ds restricted to 0.1%. 

ses. Medicine; food additive (preservative); antimi- 
crobial agent. 
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4-METHYL-2-PENTANONE 


methylparafynol. See 3-inethyI- I-pentyn-3-oI. 

methyl parafhion ( 0 , 0 -dimethyl 0 -para-nitrophenyl- 
phosphorothioate) (CHjO) 2 P(SO)OC 6 H 4 NO:. The 
methyl homolog of parathion (g.v.). 

Properties; White crystalline solid; m.p. 35-36°C; sp. 
gr. 1.358 (20/4°C); refractive index 1.5515 (35°C). 
Slightly soluble in water; miscible in all proportions 
with acids and alcohols, esters and ketones. Slowly 
decomposed by acid solutions, rapidly in dilute alka- 
lies. The commercial product is a tan liquid (xylene 
solution) with pungent odor; decomposes violently at 
248° F. It is not classed as a “hard” insecticide, but 
is relatively biodegradable. 

Forms available; Emulsifiable concentrates; wettable 
powders; dusts; technical (80%); liquid solution; 
encapsulated. 

Hazard; Highly toxic by skin absorption, inhalation 
and ingestion. Cholinesterase inhibitor. Explosion 
risk when heated. Use may be restricted. Toler- 
ance, 0.2 mg per cubic meter of air. Approved by 
EPA as substitute for some uses of DDT. 

Uses; Insecticide, especially for cotton; also permis- 
sible for some food crops. 

Shipping regulations; (liquid) (Rail, Air) Poison label. 
Not acceptable on passenger planes; content of mix- 
tures must be less than 2%. For details, consult regu- 
lations. 

Note: An encapsulated form (water suspension of 
polyamide microcapsules containing methyl para- 
thion) is approved by EPA for cotton, corn, alfalfa. 
It provides slow, uniform release of the pesticide by 
diffusion through the pores of the capsule. 

methyl PCT. See 0,0-dimethyl phosphorochlorido- 
thioate. 

methyl pelargonate. See methyl nonanoate. 

methyl pentadecanoate CH 3 (CH 2 )i 3 COOCHj. The 
methyl ester of pentadecanoic acid. 

Properties; Colorless liquid. Insoluble in water; solu- 
ble in alcohol and ether. Sp. gr. 0.8618 (25/4°C); 
m.p. 18.5°C; b.p. 199°C (30 mm); index of refrac- 
tion 1.4374 (25° C). Combustible. 

Grades; Reagent; 96% and 99.5%. 

Uses; Intermediate in organic synthesis; reagent; 
medical research. 

mclhyipcntadicne C^Hio. Numerous isomers are possi- 
ble. Commercially available mixture contains 2- and 
4'methyl-l,3-pentadiene. 

Properties; Colorless liquid. Sp. gr. 0.7184 (20/4°C); 
b.p. 75-77°C; flash point — 30°F; reactive with halo- 
gens, hydrohalogcns, sulfur dioxide and maleic 
anhydride. 

Hazard; Highly flammable; dangerous fire risk. 

Uses; Organic synthesis; alkyd and other polymers. 
Shipping regulations; (Rail)” Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

2-methylpcntaldehydc C,H,CH(CH0CHO. 

Properties; Colorless liquid. Sp. gr. 0.8092; b.p, 
118.3°C; f.p. -100°C; solubility in water 0.42% by 
weight; flash point 68 ° F. (O.C.)! 

Hazard; Flammable dangerous fire risk. Strong irri- 
tant to skin and mucous membranes. 

Uses; Intermediates for dyes, resins, pharmaceuticals. 
Shipping regulations; Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

2-mcth)Ipcnlane (dimclhvlpropvlmethane) 

Cll,(CH:);CH(CH,)'. ' 

tropertics; Colorlc.ss liquid; f.p. -153°C; b.p. 60°C; 


refractive index 1.372 (20°C); sp. gr. 0.658 (60/60°F); 
flash point — 10°F; autoignition temp. 583° F. 

Grades; 95%; 99%; research. 

Containers; 1-gal bottles; 5-gal drums. 

Hazard; Flammable, dangerous fire risk; reacts vigor- 
ously with oxidizing materials. 

Uses; Organie synthesis; solvent. 

Shipping regulations; (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

3- methylpentane (diethylmethvlmethane) C(,Hi3 or 

CH,CH2CH(CH3)CH2CH3. 

Properties; Colorless liquid. Soluble in alcohol; insol- 
uble in water; slightly soluble in ether. Sp. gr. 0.6645 
(20/4°C); b.p. 64.0°C; refractive index 1.37662 
(20° C); flash point below 20° F. 

Grades; Technical (95%); 99%; research. 

Hazard; Flammable, dangerous fire risk. 

Uses; Organic synthesis; solvent. 

Shipping regulations; See 2-methylpentane. 

2-mcfhyl-l,3-pentanediol 

C2H5CH(0H)CH(CH3)CH20H. 

Properties; Colorless liquid. Sp. gr. 0.9745; b.p. 
220.3°C; f.p. — 30°C; infinitely soluble in water. 
Low toxicity. Combustible. 

Uses; Solvent; coupling agent. 

See also hexylene glycol, a mixture of isomers. 

2-methyl-2,4-penfanediol 

CHiCHOHCHiCOmCHjKH,. 

Properties; Colorless liquid. Completely miscible with 
water and most organic solvents including lower 
aliphatic hydrocarbons. Sp. gr. 0.9235 (20/20°C); 
b.p. 197. 1°C; viscosity 34 cp (20°C); vapor pressure 
10.8 mm (95.2°C); 334 mm (I69.7°C); flash point 
20I°F (open cup); wt/gal 7.59 lb (20°C). Low to.x- 
icity. Combustible. 

Uses; Coupling agent; chemical synthesis. 

See also hexylene glycol, a mixture of isomers. 

4- methyi-2,4-pentanediol. Sec 2-methyl-2,4-pentane- 

diol. 

2-methylpcnlanoic acid. CH3CH2CH:CH(CH3)COOH. 

Properties; Water-white liquid; sp. gr. 0.9242 (20/ 
20°C); b.p. 196.4°C; vapor pressure 0.02 mm (20°C); 
f.p. sets to glass below — S5°C. Flash point 225°F. 
Solubility in water 1.3% by wt (20°C); solubility of 
water in, 2.9% by wt (20°C). Combustible. 

Uses; Plasticizers, vinyl stabilizers; metallic salts; 
alkj'd resins. 

4-mcthylpcntanoic acid (CH 3 ) 2 CH(CH:).'COOH. 

Properties; Colorless liquid; b.p. 197°C; sp. gr. 0.921 
(20/4°C); density 7.66 Ib/gal (20°C). Soluble in all 
proportions in alcohol, benzene, and acetone. Low 
solubility in water. Combustible. 

Use; Intermediate for plasticizers, pharmaceuticals, 
and perfumes. 

2- methvl-l-pentanol CTLCHlCHslCITOH. 

Prope'rtics; Colorle,ss liquid. Sp. gr. 0.8252; b.p. 

148.0°C; vapor pressure 1.1 mm (20°C): solubility 
in water 0.31% by weight; flash point I35°F. (O.C.). 
Combustible. 

Hazard; Moderate fire risk. 

Uses; Solvent; intermediate. 

4-mcth)l-2-pentanoI. Sec mcthylamyl alcohol. 

4-mcIhjl-2-pcnlano! acct.atc. See mcthylamyl acetate. 

3- mcth)l-3-pcntanoI carbamate. Sec cmylcnmatc. 

4- mclhyl-2-pcnIanonc. See methyl isobuiyl ketone. 
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2 - methjl-l-pentene ( 1 -methyl- 1 -propylethylene) 
CH2;C(CH0CH2CH2CH,. 

Properties; Colorless liquid; sp. gr. 0.6820 (20/4°C); 
b.p. 62.2°C: f.p. -135°C; refractive index 1.3925 (n 
20/D); flash point -15°F; soluble in alcohol, ace- 
tone, ether, petroleum, coal-tar solvents; insoluble 
in water. Low toxicity. 

Grades: 95%; 99%; research. 

Hazard: Flammable, dangerous fire risk. 

Uses: Organic synthesis; flavors; perfumes; medicines; 
dyes; oils; resins. 

Shipping regulations: Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

4-methyl-l-pentene H 2 C-.CHCH 2 CH(CHj)CH 3 . 

Properties; Colorless liquid; f.p. — 244.7° F; b.p. 
128.4°F; sp. gr. 0.6640 (20/4°C); refractive index 
1.3826 (n 20/D); flash point -25° F. Low toxicity. 

Grades: 95%, 99%; research. 

Containers: Gallon bottles; drums. 

Hazard; Same as for 2-methyl- 1-pentene. 

Uses: Organic synthesis; monomer for plastics used in 
automobiles, electronic components, and laboratory 
ware. 

Shipping regulations: See 2-methyl- I-pentene. 

4-mefhyl-2-pentene cis, trans, mixture (I-isopropyi-2- 
methylethylene) CHjCH :CHCH(CH 3 ) 2 . 

Properties: Colorless liquid; sp. gr. 0.670 (20/4°C); 
b.p. (mixture) 131°F; (cis) 133.2°F); (trans) 137.1°F; 
refractive index 1.388 (n 20/D); flash point -20° F; 
soluble in alcohol, acetone, ether, petroleum, coal- 
tar solvents; insoluble in water. 

Containers: Up to 5-gal bottles. 

Hazard: Highly flammable; dangerous fire risk. 

Use; Organic synthesis. 

Shipping regulations: See 2-methyl- I-pentene. 

4-methyl-3-penten-2-one. See mesityl oxide. 

3- methyl- l-penfyn-3-ol (meparfynol; methylparafynoi; 
methyl pentynol). HCiCCOH(CH 3 )CH 2 CH 3 . 

Properties: Colorless liquid; b.p. 12I.4°C; f.p. 
-30.6°C; sp. gr. 0.8721 (20/20°C); refractive index 
(n 20/D) 1.4318; flash point 101°F (TOC). Moder- 
ately soluble in water; miscible with acetone, ben- 
zene, carbon tetrachloride, ethyl acetate. Combustible. 

Grades: High purity, 98.5%; technical, 95.0% min; 
pharmaceutical. 

Hazard: Toxic in high concentrations. Moderate fire 
risk. 

Uses: Stabilizer in chlorinated solvents; viscosity re- 
ducer; electroplating brightener; intermediate in 
syntheses of hypnotics and isoprenoid chemicals* 
solvent for polyamide resins; acid inhibitor; preven- 
tion of hydrogen embrittlement; medicine (soporific 
and anesthetic). 


mefhylphenelhylamine. See amphetamine. 

methyl phenylacetate C 6 HSCH 2 COOCH 3 . 

Properties; Colorless liquid; honey-like odor. Soluble 
in 5 parts of 60% alcohol, in fixed oils; insoluble in 
f25°C); refractive index 
bu^tMe^^^ ^ ^ ^ 218°. Low toxicity. Corn- 

Containers; 25-!b cans. 

Grades; Technical; F.C.C. 

Uses. Perfumery'; flavors for tobacco; flavoring, 
mcthylphcnylcarbinol. See alpha-methylbenzyl alcohol. 
'"Pjhy'Pt||en}'carbinyl acetate. See alpha-methylbenzyl 


mcthylphenyldichlorosilane CH3(C«H5)SiCl2 
Properties: Colorless liquid; b.p. 82°C' (13 mm). 


205°C; refractive index 1.5199 (25°C); sp. gr. 1.19; 
soluble in benzene, ether, methanol. Flash point 
83° F. 

Derivation; From chlorobenzene Grignard reagent and 
methyltrichlorosilane, or from benzene and methyl- 
dichlorosilane. 

Hazard; Toxic and irritant. Flammable, moderate 
fire risk; reacts strongly with oxidizing materials. 

Use; Manufacture of silicones. 

methyl phenyl ether. See anisole. 

4 -methyl-l-phenyl- 2 -pentanone (benzyl isobutyl ketone) 
C 6 H 5 CH 2 C( 0 )CH 2 CH(CH 3 ) 2 . Combustible; low tox- 
icity. Used in flavoring. 

methyl phenyl phosphate. See methyl diphenyl phos- 
phate. 

2- methyl-2-phenylpropane. See tert-butyl-benzene. 

3- methyl-l-phenyl-2-pyrazolin-5-one ( 3 -methyl-l-phe- 
nyl-5-pyrazolone; l-phenyl-3-methyI-5-pyrazolone) 


QHjNN ;C(CH3)CH2C0. 

Properties; White powder or crystals; soluble in wa- 
ter; slightly soluble in alcohol or benzene; insoluble 
in ether; b.p. 287°C (205 mm); m.p. 127°C; vapor 
pressure <0,01 mm (20°C). 

Derivation: By eondensation of phenylhydrazine with 
ethylacetoacetate. 

Uses; Intermediate for dyes and drugs; sensitive rea- 
gent for detection of cyanide. 

methylphloroglucinol (2,4,6-trihydroxytoluene) 
C6H2(0H)3CH3. 

Properties: Cream to light tan; fine crystals; odorless: 
m.p. 2I0-214°C; soluble in water, alcohol, and 
ether; insoluble in benzene. Combustible. 

Uses; Reactive coupling agent; dye and plastic inter- 
mediate. 

methylphosphonic acid CH 3 PO(OH) 2 . White solid; m.p. 
1 03- 1 04° C. 

Containers; 55-gal drums; tank trucks. 

Use; Organic synthesis. 

methylphosphoric acid (methyl orthophosphoric acid; 
methyl acid phosphate) CH3H2PO4. 

Properties: Pale straw-colored liquid; sp. gr. L42 
(25°C); can be neutralized with alkalies or amines 
to give water-soluble salts. Combustible. 

Purity; 97% (remainder orthophosphoric acid and 
methyl alcohol). 

Containers: Glass bottles; 1-, 5- and 10-gal tins; 55- 
gal steel drums. 

Uses: Textile and paper processing compounds; cata- 
lysts in urea-resin formation; polymerizing agent for 
resin and oils; rust remover; soldering flux; chemical 
intermediate. 

methyl phthalyl ethyl glycolate C 2 H 5 OOCCH 2 OOC- 

C 6 H 4 COOCH 3 . . . 

Properties: Colorless liquid with slight charactwistic 
odor; sp. gr. 1.217-1.227. Flash point 375°F. Com- 
bustible. Low toxicity. Miscible with most organic 
solvents; very slightly soluble in water. 

Uses; Plasticizer; solvent. 

methyl picrate. See trinitroanisole. 

N-methylpiperazine CH 3 NCH 2 CH 2 NHCH 2 C H 2 . 

Properties: Colorless liquid; sp. gr. 0.9038; b.P’ 
I38.0°C; f.p. -6.4°C; hygroscopic; amine-hke odor. 
Flash point 108° F. Combustible. 

Hazard; Moderate fire risk. 



577 


GAMMA-METHYLQUINOLINE 


Uses: Intermediate for pharmaceuticals, surface agents, 
synthetic fibers. 

2-methylpiperidine (2-pipecoline) C5H10NCH3. 
Properties; Colorless liquid; b.p. 118.2°C; f.p. — 4.2°C; 
sp. gr. 0.8401 (20/20°C); refractive index 1.4457 (n 
20/D); soluble in water in all proportions at 20°C. 
Combustible. 

1- mcfhyI-4-piperidinol CH3C5H9NOH. 

Properties: Colorless to light amber, oily liquid with 
amine-like odor. Crystals may be present, or mate- 
rial may be solid, but will melt on warming; refrac- 
tive index (n 25/D) 1.4757-1.4777; congealing tem- 
perature 27.5°C min. Combustible. 

Use: Organic synthesis. 

3(2-mcthylpiperidino)propyl 3,4-dichlorobenzoate. See 
piperalin. 

methylprednisolone C22H30O5. A steroid. 

Properties: White, odorless, crystalline powder; m.p. 
240°C with decomposition; sparingly soluble in alco- 
.bnV iiJib'ihU iW avTvfAsvw*," aweatvhl? <w wu’A?.*; 

Grade: N.F. 

Use: Medicine (hormone). 

2- mcthylpropane. See isobutane. 

2-methyIpropanenitrile. See isobutyronitrile. 
2-mefhyi-l-propanefhiol (isobutyl mercaptan). 

(CH3)2CHCH2SH. 

Properties; Liquid, boiling 85-95° C; unpleasant odor- 
sp. gr. 0.8363 (60/60° F); flash point 15°F. 

Grade; 95%. 

Containers; Tank cars. 

Hazard: Flammable, dangerous fire risk; toxic. 
Shipping regulations: Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

2-methyl-2-propanethiol (tert-butyl mercaptan). 
(CH3)3CSH. 

Properties; Colorless liquid with strong skunk odor; 
sp. gr. 0.79-0.82 (60/60° F); distillation range 62^ 
67°C; refractive index (20/D) 1.422; flash point 
-15°F; wt/gal 6.71 lb. 

Containers; 1-qt cans; I-, 5-, 54-gal drums; tank cars. 
Hazard; Flammable, dangerous fire risk. Highly toxic. 
Tolerance, 0.5 ppm in air. 

Use; Intermediate; gas odorant for detecting leaks. 
Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. Legal label name butyl mer- 
captan. 

2-methyl-l-propanol. See isobutyl alcohol. 
2-mcthyl-2-propanol. See tert-butyl alcohol. 
2-niclhy!propanoyl chloride. Sec isobutyrol chloride. 
2-melhyIpropcnc. See isobutene. 

2-mcthyI-2-propcn-l-ol. See methylallyl alcohol. 

methyl propionate CH3CH2COOCH,. 

Properties; Colorless liquid. Soluble in most organic 
solvents: somewhat soluble in water. Sp. gr. 0.937 
(4°C); refractive index 1.3769 (n 20 D); boiling 
range 78.0-79.5°C; autoignition temp. S76°F; flash 
point 28°F (C.C.); wt gal 7,58 lb. Low toxicity. 
Grade; Technical. 

Containers; 55-gal drums; tank cars. 

Hazard; Flammable, danecrous fire risk. Explosive 
limits in air 2.5 to 13e;. 

Uses: Solvent for cellulose nitrate; solvent mixture;, 
for cellulose derivatives; lacquers, paints, varnishes- 
coating compositions: flavoring. 


Shipping regulatoins: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

2-methylpropionic acid. See isobutyric acid. 

methylpropylbenzene. See cymene. 

methyl propyl carbinol. See 2-pentanol. 

methylpropylcarbinolurethane. See hedonal. 

methyl propyl ketone (ethyl acetone, 2-pentanone; 
MPK) CH 3 COC 3 H 7 . 

Properties; Water-white liquid. Tire commercial ma- 
terial consists of a mixture of methyl propyl and di- 
ethyl ketones in the approximate ratio of 3 to 1 and 
contains at least 97% of these ketones, the balance 
being sec-amyl alcohol. Soluble in alcohol and ether; 
slightly soluble in water. Sp. gr. 0.809 (20/20°C); 
f.p. — 77.5°C; b.p. 101. 7°C; refractive index 1.3895 
(20°C); viscosity 0.473 centipoise (25°C); flash point 
45° F. Autoignition temp. 941°F. 

Grade; Technical. 

Containers; Glass bottles; tins; steel drums. 

Hazard: Flammable, dangerous fire risk. Moderately 
toxic. Tolerance, 200 ppm in air. Explosive limits in 
air 1.6 to 8.2%. 

Uses; Solvent; substitute for diethyl ketone; flavoring. 
Shipping regulations; (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

2-methyl-2-n-propyl-l,3-propancdiol dicarbamatc. See 
meprobamate. 

methylpyridine. See picoline. 

methyl pyromucate. See methyl 2-furoate. 

N-methylpyrrole C4H4NCH3. 

Properties: Colorless liquid; b.p. 112°C: f.p. — 57°C; 
density 0.914 (20°C); refractive index 1.4898 (n 
17/D); flash point 61°F; insoluble in water; soluble 
in alcohol. 

Grade: 98% min. purity. 

Containers: Steel drums; cans. 

Hazard: Flammable, dangerous fire risk. 

Use: Organic synthesis. 

Shipping regulations; Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flamm able Liquid lab el. 

N-mcthylpyrrolidine CH3NCH2CH2CH2CH2.- 
Properties; Colorless liquid, ammonia-like odor; re- 
fractive index 1.4200 to 1.4230 (25°C); b.p. 80.5°C; 
f.p. -90°C; sp. gr. 0.805; flash point 7°F. 

Hazard: Flammable, dangerous fire risk. Irritant to 
skin and eyes. 

Shipping regulations: Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

N-mcthyl-2-pyrrolidone CH iNCH.'CHzCH.'CO. 
Properties: Colorless liquid with mild amine odor; 
sp. gr. 1.027; f.p. — 24°C; b.p. 202°C; flash point 
204® F; miscible in all proportions with water; vari- 
ous organic solvents, castor oil. Combustible. 
Derivation; High-pressure .synthesis from acetylene 
and formaldehyde. 

Uses; Solvent for resins, acetylene, etc; pigment dis- 
persant; petroleum processing; spinning agent for 
polyvinyl chloride: intermediate. 

\oic: A proprietary adaptation of this .solvent to 
clean-up of vinyl chloride reaction vessels is available 
under trademark of “M-Pyrol." 

alpha-mcthylquinolinc. See quinaldine. 
gamma-mcthvlquinolinc. See lepidinc. 
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2-methj'Iquinone. See toluquinone. 

6-methyl-2,3-quinoxalmedithiol cyclic carbonate (6- 
methyl-2-oxo- 1 ,3-dithio(4,5-b)quinoxaline) 
C,oH6N2S20. 

Properties: Yellow crystalline powder; m.p. 172°C; 
insoluble in water; slightly soluble in acetone and al- 
cohol; soluble in organic solvents. 

Hazard: Toxic by ingestion and inhalation. 

Uses: Acaricide; insecticide; fungicide. 

methyl red (CH3)2NC6H4NNC«HiCOpH. para-Di- 
methylaminoazobenzenecarboxylic acid. C. I. 13020. 
Properties: Dark-red powder or violet crystals; m.p. 
180°C; insoluble in water; soluble in alcohol, ether, 
glacial acetic acid. 

Use: Acid-base indicator in the range pH 4.2-6.2 (red 
to yellow). 

See indicator. 

mefhyiresorcinol. See orcin. 
methyl ricinoleate 

CH3(CH2)5CH(0H)CH2CH:CH(CH2)7C00CH3. 

The methyl ester of ricinoleic acid. 

Properties: Colorless liquid, insoluble in water; solu- 
ble in alcohol and ether. Sp. gr. 0.9236 (22/4'’C); 
f.p. — 4.5°C; b.p. 245° C (10 mm); refractive index 
1.4628. Combustible; low toxicity. 

Derivation: Esterification of ricinoleic acid or alco- 
holysis of castor oil; purification by vacuum distilla- 
tion. 

Grades: Technical; purified (99+%). 

Containers: 5-gal cans; 55-gal drums. 

Uses: Platicizer; lubricant; cutting oil additive; wet- 
ting agent. 

methylrosaniline chloride. See methyl violet. 

methyl salicylate (gaultheria oil; wintergreen oil; bet- 
ula oil; sweet-birch oil) CsHiOHCOOCHs. 

Properties: Yellow to red liquid; odor of wintergreen; 
refractive index 1.535-1.538; sp. gr. 1.180-1.185; 
f.p. -8.3°C; flash point 214° F; autoignition temp. 
850° F; b.p. 222.2°C; natural oil optically inactive; 
synthetic oil, angular rotation not more than —1.5°; 
soluble in 7 parts of 70% alcohol; soluble in ether and 
in glacial acetic acid; sparingly soluble in water. 
Combustible. 

Derivation: By heating methanol and salicylic acid in 
presence of sulfuric acid, or by distillation from 
leaves of Gaultheria procumbens or bark of Betula 
lenta. 

Method of purification: Rectification. 

Grades: Technical; U.S.P.; F.C.C. 

Containers: Bottles; drums. 

Hazard: Toxic by ingestion. Use in foods restricted 
by FDA. 

Uses: Flavor in foods, beverages, pharmaceuticals; 
odorant; perfumery; UV-absorber in sunburn lotions. 

Selenac.”^’ Trademark for selenium dimethyl- 
dithiocarbamate [(CH3)2NC(S)S]4Se. 

Properties: Yellow powder, sp. gr. 1.58 ± .03; melt- 
I40-172°C; slightly soluble in carbon di- 
sullide, benzene, chloroform; insoluble in water, dilute 
caustic, gasoline. 

Uses: Vulcanizing agent. 

methyl silicone. See dimethyl silicone. See also silicone 
and siloxane. 

methyl stearate (methyl octadecanoate) 
CH3(CH2 )i 6COOCH3. The methyl ester of stearic 
acid. 

Properties: Semisolid or liquid; m.p. 37.8°C; b.p. 


234.5°C (30 mm), 204.5°C (10 mm); flash point 
307°F; refractive index 1.4328 (50°C). Insoluble in 
water; soluble in ether and alcohol. Combustible. 
Derivation; Esterification of stearic acid with metha- 
nol or alcoholysis of stearin with methanol. 

Method of purification; Vacuum fraction distillation. 
Impurities: Most technical methyl stearate is 55% 
stearate and 45% methyl palmitate. 

Grades; Distilled; pressed; technical; pure (99.8+%). 
Containers; Cans; drums. 

Uses; Intermediate for stearic acid detergents, emul- 
sifiers, wetting agents, stabilizers, resins, lubricants, 
plasticizers and textiles; biochemical and medical 
research. 

alpha-methylstyrene C6 HsC(CH 3):CH2. 

Properties: Colorless liquid, subject to polymerization 
by heat or catalysts; b.p. 165.38°C; f.p. — 23.2I°C; 
sp. gr. 0.9062 (25/25°C); viscosity 0.940 cp (20°C); 
flash point 129°F; autoignition temp. 1065°F; re- 
fractive index 1.5359 (25/25°C); insoluble in water. 
A polymerization inhibitor such as tert-butyl cate- 
chol is usually present in commercial quantities. 
Combustible. 

Derivation: From benzene and propylene by use of 
aluminum chloride and hydrogen chloride to yield 
cumene which is then dehydrogenated. 

Containers: Glass bottles; steel drums. 

Hazard; Moderately toxic. Avoid inhalation and skin 
contact. Moderate fire risk. Explosive limits in air 1.9 
to 6.1%. Tolerance, 100 ppm in air. 

Use: Polymerization monomer, especially for poly- 
esters. 

methyl styryl ketone. See benzylidene acetone, 
methylsuccinic acid. See pyrotartaric acid, 
methyl sulfate. See dimethyl sulfate. 

methyl sulfide. Legal label name (Rail) for dimethyl 
sulfide, q.v. 

3-melhylsulfolane. See 3-methyltetrahydrothiophene- 
1, 1-dioxide. 

3-methylsulfolene. See 3-methyl-2,5-dihydrothiophene- 
1, 1-dioxide. 

methyl sulfoxide. See dimethyl sulfoxide. 

methylsulfuric acid (acid methyl sulfate; methyl hydro- 
gen sulfate) CH3OSO2OH or CH3HSO4. 

Properties: Oily liquid. Soluble in anhydrous ether; 
slightly soluble in alcohol, water. B.p. 188°C; sp. gr. 
1.352; f.p. -27°C. 

Derivation: Interaction of methyl alcohol and chloro- 
sulfonic acid. 

Uses: Sulfonating agent; specialty solvent. 

N-methyltaurine. Available in commercial quantities 
as an aqueous solution of the sodium salt, sodium 
N-methyltaurate, or CH3NHCH2CH2S03Na. 
Properties (of solution); Clear, light-colored liquid, 
about 34-36% sodium salt, sp. gr. 1.21 (25/4°C). 
At freezing point (— 28°C average) becomes a sus- 
pension of white crystals. 

Uses: Intermediate for detergents, dyestuffs, pharma- 
ceuticals, and other organics. 

methyltestosterone C20H3O2. A synthetic androgenic 
steroid. 

Properties: White or creamy white ciystals or crys- 
talline powder; odorless; stable in air; slightly hy- 
groscopic; affected by light; m.p. I63-168°C. Soluble 
in alcohol, methanol, ether, and other organic sol- 
vents; insoluble in water. 

Derivation: By organic synthesis. 
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Grade: N.F. 

Use: Medicine (hormone), 
methyl tetracosanoate. See methyl lignocerate. 
methyl tetradecanoate. See methyl myristate. 

2- methyltetrahydrofuran C4H7CH3. 

Properties: Colorless liquid; ether-like odor; b.p. 
80.2°C; f.p. -136°C; sp. gr. 0.854 (20/4°C); refrac- 
tive index 1.4025 (25/D); flash point 12°F (TOC). 
Solubility in water 15.1 g/100 g water (25°C). Solu- 
bility in water increases with a decrease in tempera- 
ture. Infinitely soluble in most organic solvents. 
Containers: 1-, 5-, and 55-gal drums. 

Hazard: Flammable, dangerous fire risk. May be toxic. 
Uses: Chemical intermediate; reaction solvent. 
Shipping regulations: Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

3- methyItetrahydrothiophene-l, 1-dioxide (3-methylsul' 
folane) CH3C4H7SO2. 

Properties: Colorless liquid; sp. gr. 1.194 (20/4°C); 
m.p. 0°C; b.p. 276’^C', flash point 325’^F. Completely 
soluble in water, acetone and toluene. Combustible; 
low toxicity. 

Containers: Up to 54-gal drums. 

Uses: Solvent and extractive medium. 

methyl 2-thienyl ketone. See 2-acetylthiophene. 

meta-(methylthio)aniline H2NC6H4SCH3. 

Properties; Pale yellow oil. Sp. gr. 1.140 (25°C); b.p, 
163-165°C (16 mm); f.p. — 3.0°C. Insoluble in water; 
soluble in alcohol, benzene, acetic acid. Combustible. 
Hazard: Probably toxic. See aniline. 

Use: Pharmaceutical intermediate. 

4- (methylthio)-3,5-dimethylphenyI N-methylcarbamate 
[(4-methylthio)-3,5-xylyl methylcarbamate] 
CH3S(CH3)2C6H200CNHCH3. Solid; m.p. 121°C. 
Insoluble in water; soluble in alcohol and acetone. 

Hazard: May be toxic. 

Use; Pesticide. 

methylthionine chloride. See methylene blue, 
methyltin. See organotin compound. 

methyl para-toluate CH3C6H4COOCH3. 

Properties; White crystalline solid; f.p. 34°C; sp. gr. 
1.058 (25/I5.6°C). 

Use; Organic synthesis. 

methyl para-toluenesulfonate CH3C6H4SO3CH3. 
Properties: White damp crystals; solidification point 
24° C; b.p. 157°C (8 mm); decomposes 262° C. A 
vesicant material. Insoluble in water; soluble in alco- 
hol and benzene. 

Grade: 97% min. 

Hazard: Highly toxic by inhalation; strong irritant to 
skin and eyes. 

Uses: Accelerator; methylating agent; catalyst for 
alkyd resins. 

methyl para-tolyl ketone. See methyl acetophenone. 

methyltrichlorosilane CH3SiCl3. 

Properties: Colorless liquid. B.p. 66.4°C; sp. gr. 
1.270 (25/25°C); refractive index (n 25/D) 1.4085; 
flash point 8°F. Readily hydrolyzed by moisture, 
with the liberation of hydrochloric acid. 

Derivation: By Grignard reaction of silicon tetrachlo- 
ride and methylmagnesium chloride. 

Hazard: Highly toxic; strong irritant. Flammable, 
dangerous fire risk. May form explosive mixtures 
wvth air. 


Use; Intermediate for silicones. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. Not acceptable on passenger 
planes. 

methyl tricosanoate CH3(CH2)jiCOOCH3. The methyl 
ester of triosanoic acid. 

Properties; White waxlike solid. Insoluble in water, 
soluble in alcohol and ether. M.p. 55-56°C. Com- 
bustible. 

Grades; Purified 96% and 99.5%. 

Uses: Intermediate in organic synthesis; medical re- 
search. 

methyl tridecanoate CH3(CH2)iiCOOCH3. The methyl 
ester of tridecanoic acid. 

Properties; Colorless liquid. Insoluble in water, solu- 
ble in alcohol and ether; m.p. 5.5°C; b.p. 130-132°C 
(4 mm); refractive index 1.4327 (25° C). Combus- 
tible; low toxicit}/. 

Derivation; Esterification of tridecanoic acid with 
methanol followed by fractional distillation. 

Grades: Purified 96% and 99.5%. 

Uses: Intermediate in organic synthesis; medical re- 
search; reference standard in gas chromatography. 

methyl trimethylolmethane. See trimethylol ethane. 

“Methyl Trithion.”’ Trademark for an insecticide- 
acaricide containing various percentages of S-(para- 
chlorophenylthio)methyl 0,0-dimethyl phosphorodi- 
thioate. A vailable as liquid or powder. 

Hazard: Probably toxic. 

“Methyl Tuads.”^’ Trademark for tetramethylthi- 
uram disulfide. [(CH3)2NC(S)S]2. 

Uses; Vulcanizing agent and primary accelerator in 
natural, nitrile and butyl rubbers and in SBR. As 
secondary accelerator in natural and nitrile rubbers 
and SBR. Used in coated fabrics, extruded and 
molded goods, steam hose. Increases heat resistance. 

beta-methylumbelliferone (7-hydroxy-4-methylcouma- 
rin; BMU) C10H8O3. 

Properties; White to light tan powder; m.p. 186- 
I88°C; soluble in concentrated sulfuric acid; partly 
soluble in ethanol, isopropanol, 5% aqueous sodium 
carbonate solution; very slightly soluble in water; 
very dilute aqueous alkaline solutions give a bright 
blue-white fluorescence in daylight or ultraviolet 
light. 

Grade: Technical. 

Containers; Fiber drums. 

Uses: Optical bleach in soaps, starches, and laundry 
products; suntan lotions. 

2-methylundeeanal. See methylnonylacetaldehyde. 

methyl undecanoate CH3(CH2)9COOCH3. The methyl 
ester of undecanoic acid. 

Properties: Colorless liquid. Insoluble in water, solu- 
ble in alcohol and ether; b.p. 123°C (10 mm); re- 
fractive index 1.4270 (25/4°C). Combustible; low 
toxicity. 

Derivation; Esterification of undecanoic acid with 
methanol followed by fractional distillation. 

Grades: Purified 96%; 99.5%. 

Uses: Organic intermediate for synthesis; flavoring; 
medical research. 

5-methyIuraciI. See thymine. 

methjivinyldichlorosilane (CH3)(C2H3)SiCl:. 

Properties: Colorless liquid; b.p. 92°C; sp. gr. 1.08 
(25°C); refractive index 1.4270 (25°C); flash point 
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40° F. Soluble in benzene, ether; reacts with metha- 
nol and water. 

Derivation; From methyldichlorosilane and acetylene 
or vinyl chloride. 

Hazard: Highly toxic and irritant. Flammable, dan- 
gerous fire risk. 

Uses: Manufacture of silicones, as coupling agents. 
Shipping regulations; Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

methyl vinyl ether. See vinyl methyl ether. 

methyl vinyl ketone. Legal label name for vinyl methyl 
ketone (q.v.). 

2-methyI-5-vinylpyridine CHjCsHBNCHtCHa. 

Properties: Clear to faintly opalescent liquid; sp. gr. 
0,978-0.982 (20/20°C); b.p. 181°C; refractive index 
1,5400-1.5454 (20°C); f.p. (anhydrous) -14.3°C; 
flash point 165°F (TOC). Combustible. 

Containers; Drum, tank trucks; tank cars. 

Uses; Monomer for resins; oil additive; ore flotation 
agent; dye acceptor. 

methyl violet (crystal violet; gentian violet; methylrosa- 
niline chloride). A confusing series of names for 
closely related and overlapping derivatives of para- 
rosaniline, a triphenylmethane type of dye. Gentian 
violet is the U.S.P. name for the medicinal product. 
Uses; Medicine (topical use only as antiallergen and 
specific bactericide); acid-base indicator; denaturant 
for alcohol; biological stain; dye for textiles; pig- 
ments. 

methyl yellow. See dimethylaminoazobenzene. 

“Methyl Zimate.”*’ Trademark for zinc dimethyldi- 
thiocarbamate, [(CH3)2NC(S)S]2Zn. 

Uses: Ultra-accelerator for natural and synthetic rub- 
bers. 

methy prylon (3,3-diethyl-5-metliyl-2,4-piperidinedi- 
one) C5NH4(0)2(C2 Hs)2(CH,). 

Properties: Nearly white, crystalline powder; slight 
characteristic odor; bitter taste; melting range 74- 
77° C; soluble in water; very soluble in alcohol, in 
chloroform, in ether, and benzene. 

Grade: N.F. 

Use; Medicine. 

“Met-L-KYL.””* Trademark for a dry chemical 
which extinguishes fires caused by pyrophoric liq- 
uids such as triethylaluminum and adsorbs the spilled 
metal alkyl to prevent reignition. 

“Met-L-X.”*^* Trademark for a dry chemical based 
on sodium chloride, approved for use on sodium, 
potassium, sodium potassium alloy, and magnesium 
fires. 

“Metol.””"' Trademark for methyl-para-aminophenol 
sulfate (q.v.). 

“Metopirone.”’'’^ Trademark for metyrapone (q.v.). 

metopon hydrochloride (6-methyldihydromorphinone 
hydrochloride) CigHnOjN • HCl. A morphine de- 
rivative. 

Properties: White, odorless, crystalline powder; very 
soluble in water, sparingly soluble in alcohol; insolu- 
ble in benzene. 

Hazard: Highly toxic. See alkaloid; narcotic. Pre- 
scription only. 

Use; Medicine (sedative). 

Trademark for a series of detergents 
which include the pentahydrate of sodium metasiii- 
cate, hydrated sodium sesquisilicate; and technical 


anhydrous sodium orthosilicate. Available in lump 
and powder forms. 

“Metubine Iodide.” Trademark for dimethyl-tubo- 
curarine iodide. 

“Metycaine.”‘“ Trademark for piperocaine hydro- 
chloride, U.S.P. 

metyrapone. (USAN) (2-methyl-l,2-di-3-pyridyl-l-pro- 
panone) C5H4NC(0)C(CH3)2C5H4N. 

Properties: White to light amber, fine crystalline 
powder, having a characteristic odor. Darkens on 
exposure to light. Soluble in methanol and chloro- 
form. Forms water-soluble salts with acids. 

Grade; U.S.P. 

Use; Medicine (also as ditartrate). 

MeV. Abbreviation for million electron-volts. 

mevinphos (2-carbomethoxy-l-methylvinyl dimethyl 
phosphate) (CH30)2P(0)0C(CH3):CHC00CH3. Ge- 
neric name for methyl 3-hydroxy-alpha-crotonate 
dimethyl phosphate. 

Properties; Liquid; b.p. 99-103°C (0.03 mm). Slightly 
soluble in oils; miscible with water and benzene. 
Hazard; Highly toxic by ingestion, inhalation, and 
skin absorption. Use may be restricted. 

Uses: Systemic insecticide and acaricide. 

Shipping regulations; Organic phosphate, liquid, (Rail, 
Air) Poison label. Not acceptable on passenger 
planes. 

MFC. Abbreviation of miracle fruit concentrate. See 
sweetener, nonnutritive. 

Mg Symbol for magnesium, 
mg Abbreviation of milligram (q.v.). 

“MGN." Trademark for methylene glutaronitrile. 
MH. See maleic hydrazide. 

“MH-30.”^'’* Trademark for a 30% solution of maleic 
hydrazide (q.v.). 

“MHA.”’* Trademark for methionine hydroxy ana- 
log, calcium salt (q.v.). 

MHD. See magnetohydrodynamics. 

MIAK. See methyl isoamyl ketone, 
miazine. See pyrimidine. 

MIBC. Abbreviation for methylisobutyl carbinol. See 
methylamyl alcohol. 

MIBK. Abbreviation for methyl isobutyl ketone (q.v.). 

mica. Any of several silicates of varying chemical 
composition but with similar physical properties and 
crystal structure. All characteristically cleave into 
thin sheets, which are flexible and elastic. Synthetic 
mica is available. It has electrical and mechanial 
properties superior to those of natural mica; it is also 
water-free. 

Properties: Soft, translucent solid. Sp. gr. 2.6-3.2: 
Mohs hardness 2.8-3.2 refractive index 1.56-1.60; 
dielectric constant 6.5-8.7; noncombustible; h^^t- 
resistant to 600°C; colorless to slight red (ruby); 
brown to greenish yellow (amber). 

Derivation: From muscovite (ruby mica), phlogopite 
(amber mica), and pegmatite. Synthetic single crys- 
tals are “grown” electrothermally. 

Occurrence: U.S., Canada, Madagascar, India, So. 
Africa, So. America, U.S.S.R. 

Forms: Block, sheet, powder; single crystals. 
Containers: Bags; carloads. 
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Grades: Dry-ground; wet-ground. 

Hazard (dust^' Irritant by inhalation; may be damag- 
ing to lungs. Tolerance, 20 million particles per 
cubic meter in air. 

Uses: Electrical equipment; vacuum tubes; incandes- 
cent lamps; dusting agent; lubricant; windows in 
high-temperature equipment; filler in exterior paints; 
cosmetics; glass and ceramic flux; roofing; rubber; 
mold-release agent; specialty paper for insulation 
and filtration; wallpaper and wallboard joint cement; 
oil-well drilling muds. 

“Micabond.”^®' Trademark for an electrical insula- 
tion material consisting primarily of mica with elec- 
trical insulating binders. 

Forms: Tape; tubing; segments; plate; fabricated parts. 
Uses: Motors; insulation against heat. 

“Mica-Flex.’"^ Trademark for a flexible electrical 
insulation containing a large percentage of mica; 
used mainly on high voltage motor and generator 
coils. 

“Micarta.”^^ Trademark for a group of laminated 
plastics composed of paper or fabric made from cel- 
lulose, glass, asbestos, or synthetic fibers bonded 
with phenolic or melamine resins and cured at ele- 
vated temperature and pressure. 

Uses: Plating barrels; rayon-manufacturing equip- 
ment; pickling tanks; electrical and thermal insulation; 
oil-handling equipment; steel rolling-mill bearings; 
chemical-handling valve bodies; paper-mill suction 
box covers and equipment. 

“Micatex.”^^* Trademark for mica prepared for ad- 
dition to drilling fluids to reduce water loss to the 
formation and for overcoming mild losses of circu- 
lation. An effective seal is formed over mildly per- 
meable formations when the mud in which it is en- 
trained forces the material against the formation. 
Will not disintegrate appreciably, nor will it corrode 
or abrade slush-pump liners or other metal or mov- 
ing parts of the mud system. 

micelle. An electrically charged colloidal particle, 
usually organic in nature, composed of aggregates of 
large molecules, e.g., in soaps and surfactants. The 
term is also applied to the casein complex in milk. 
See also colloid chemistry. 

Michler’s hydrol. See tetramethyldiaminobenzhydrol. 

Miehler’s ketone. See tetramethyldiaminobenzo- 
phenone. 

micro-. Prefix meaning 10"'' unit (symbol p). E.g., 1 
microgram = 0.000001 gram. See also micron. 

microanalysis. See microchemistry. 

“Microballoon.” Trademark for hollow, finely di- 
vided, hole-free, low-density particles of synthetic 
resins or similar film-forming materials. Glass is one 
of the materials used. 

Uses: To form a protecting layer of the tiny spheres 
over liquid surfaces, such as oils in big tanks, to re- 
duce evaporation; to separate helium from natural 
gas because of the wide difference in relative rates 
of diffusion through the spheres; as an extender in 
plastics to achieve low density. 

“Micro-Ccl.”’''^ Trademark for a group of finely di- 
vided hydrated synthetic calcium silicates. 

Properties: White to light gray color range dependent 
on grade. Density (apparent) 5-10 Ib/cu ft; pH 7- 
10; absorption (water) 300-600%. Noncombustible. 


Uses: Inert extenders; absorbents; bulking agents; 
pesticide-carrier. 

microchemistry. A branch of analytical chemistry that 
involves procedures that require handling of very 
small quantities of materials. Specifically, it refers 
to carrying out various chemical operations (weight- 
ing, purification, quantitative and qualitative analy- 
sis) on samples ranging from 0.1 to 10 milligrams; 
this often involves use of a microscope, and still 
more often of chromatography (q.v.). See also mi- 
croscopy, chemical. 

“Micro-Cote.”’® Trademark for a micromesh grade 
of attapulgite; used as an anticaking agent, espe- 
cially for ammonium nitrate, ammonium sulfate and 
other fertilizers. 

microcrystalline structure. A form in which a number 
of high-polymeric substances have been prepared and 
on which active research is continuing. They include 
cellulose (see “Avicel”), chrysotile asbestos, amylose 
(starch), collagen, and nylon. On the microscopic 
level, these substances are composed of colloidal mi- 
crocrystals connected by molecular chains. The pro- 
cess involves breaking up the network of microcrys- 
tals (by acid hydrolysis in the case of cellulose) 
and separating them by mechanical agitation. The 
size range of the microcrystals is from 2.5 to 500 
nanometers (millimicrons). The products form ex- 
tremely stable gels which have a number of commer- 
cial use possibilities. Petroleum-derived waxes of high 
molecular weight have been available in microcrys- 
talline form for many years. Chlorophyll has a nat- 
urally microcystalline structure. See also cellulose; 
wax, microcrystalline. 

microcurie. See curie. 

microencapsulation. Enclosure of a material in cap- 
sules ranging from 20 to 150 microns in diameter 
and composed of polymeric substances such as poly- 
amides, or in some cases of gelatin, which act as 
semipermeable membranes. Enzymes are immobilized 
in this way until they reach the desired site in an 
enzymatic process. A growing list of applications of 
this slow-release technique includes fertilizers, nutri- 
ents for fish culture, pesticides, pharmaceuticals, 
insect sex attractants, deodorants, etc. 

“Microfined.”'’'” Trademark for finely ground and 
dispersed anthraquinone vat pastes. 

“Microgel.”’® Trademark for a neutral agricultural 
fungicide. The blue powder assays 52% copper. 

microgram (pig). One millionth (10'^) gram. 

“Microlith.”'”® Trademark for organic pigment stir-in 
dispersions compatible with a broad range of or- 
ganic solvents and polymers. 

“Micro-Mag.”’®' Trademark for refined lime and 
lime admixtures. 

“Micromet.””® Trademark for a specially formulated 
phosphate glass, slowly soluble in water, and used to 
inhibit scale, corrosion, and red water in water sys- 
tems and air conditioning systems. 

micrometer (pm). One millionth (10'*^) meter, or I 
micron (10,000 Angstrom units). 

micron (pi). See micrometer. 

“Micronex.”'®' Trademark for series of pelleted im- 
pingement carbon blacks produced from natural gas. 
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Grades available are Standard Micronex (medium 
processing channel); Micronex W-6 (easy processing 
channel). Available in 25- and 50-lb bags and hop- 
per cars. See also carbon blacks. 

“Micronized” Stearates/'' Trademark for stearates 
that have been specially processed to fine particle 
size providing a greatly increased surface area. Avail- 
able as calcium-precipitated, calcium-densified and 
zinc U.S.P. 

micronutrient. See trace element. 

microorganism. A living organism of microscopic size 
generally considered to include bacteria, molds (ac- 
timonyces), and fungi, but excluding viruses. See also 
bacteria. 

“Micro-Pen.”^^“ Trademark for special coated pro- 
caine penicillin G. 

microscopy, chemical. Use of a microscope primarily 
for study of physical structure and identification of 
materials. This is especially useful in forensic chem- 
istry (q.v.) and police laboratories. Many types of 
microscopes are used in industry; most important 
are the optical, ultra-, polarizing, stereoscopic, elec- 
tron, and x-ray microscopes. Organic dyes of vari- 
ous types are used to stain samples for precise identi- 
fication. 

“MiCTOsol.”'’'” Trademark for aqueous pigment dis- 
persions for spin-coloring of regenerated cellulose 
fibers. 

“Micro-Sorb.”’® Trademark for a microfine attapul- 
gite clay. Available in two grades: RVM and LVM. 
Uses: Pharmaceutical preparations, pressure-sensitive 
copy paper, cosmetics, and polishing compounds. 

“Microthene,””^ Trademark for a group of coating 
materials. 

Grades: Regular, powdered polyethylene resins and 
to coat large, irregular shaped objects; F, microfine 
polyolefins for coating specialty papers. 

microwave spectroscopy. A type of absorption spec- 
troscopy used in instrumental chemical analysis which 
involves use of that portion of the electromagnetic 
spectrum having wavelengths in the range between 
the far infrared and the radiofrequencies, i.e., be- 
tween 1 millimeter and 30 centimeters. Substances 
to be analyzed are usually in the gaseous state. Kly- 
stron tubes are used as microwave source. 

middle oil. A fraction distilled from coal tar. See coal 
tar. 

middlings. The granular part of the interior of the 
wheat berry obtained in the process of milling. This 
product, when reduced by grinding to the desired 
fineness, produces the finest quality of (lour. 

Mid^cy, Thomas, Jr. (1889-1944). American chemist 
and inventor. One of the most creative and brilliant 
chemists of his era, Midgley's early work was in the 
field of rubber chemistry and technology, especially 
in the development of synthetic and substitute rub- 
bers, winch were being introduced in the I930’s. He 
worked w'ith Kettering at General Electric and then 
became vice-president of Ethyl Corporation, as well 
of the Ohio State University Research Founda- 
tion. His innovative genius was responsible for the 
devcloment of organic lead compounds for anti- 
knock gasoline and later for the discovery of fluoro- 
carbon refrigerants, on which he did the basic re- 
search. He was recipient of many of chemistry’s 


highest honors, including the Nichols Medal, the 
Perkin Medal and the Priestley Medal. 

migration area. A term used in nuclear technology as 
a measure of the moderation or slowing down of 
neutrons. It is one sixth of the mean square distance 
a neutron travels before thermal capture. 

mike. Term adopted by the American Standards As- 
sociation for a microinch, or 10'^ inch. 

“Mikrovan.”*' Trademark for microcrystalline waxes 
in a broad selection of melting points and hardnesses. 

mil One thousandth (0.001) inch. Used chiefly in ref- 
erence to surface coatings, metal sheet, films, cable 
covers, friction tape, etc. 

mildew preventive. A compound used to prevent the 
growth of parasitic fungi, usually stain-producing, 
on such organic materials as textiles, leather, paper, 
farinaceous products, etc. Compounds used widely 
employed include cresols, phenols, benzoic acid, 
formaldehyde and organic derivatives or salts of 
copper, zinc and mercury. 

“Milezyme” P.'” Trademark for an enzyrne system 
standardized for protease activity for use in feeding 
all classes of livestock. 

milk. A heterogeneous system composed (for cows’ 
milk) of about 87% water, 3.8% emulsified particles 
of fat and fatty acids, 3% casein, 5% sugar (lactose), 
serum proteins, calcium, phosphorus, potassium, iron, 
magnesium, copper, and several vitamins. The fat 
particles are from 6 to 10 micrometers in diameter, 
much larger than colloidal size; they are coated with 
an adsorbed layer of protein (protective colloid), 
which maintains the emulsion. The casein is closely 
associated with the calcium, forming micelles of cal- 
cium caseinate which are of colloidal dimensions. The 
white color of milk is largely due to light scattering 
by these particles, and to some extent by the fat 
particles, rather than to the presence of a pigment. 
The casein complex coagulates (a) when high teni- 
perature or bacteria convert the lactose to lactic 
acid, as in souring, or (b) when acid or certain en- 
zymes (rennet) are intentionally added. The serum 
proteins lactalbumin and lactoglobulin are also col- 
loidally dispersed. The lactose and mineral salts are 
in true molecular solution. Thus milk is a complex 
system exhibiting several levels of dispersion, from 
the molecular through colloidal and into the micro- 
scopic size range. Important processes applied to 
milk on an industrial scale include pasteurization, 
homogenization, coagulation, dehydration, and con- 
densation (see specific entries). The milks of animals 
other than cows show considerable variations in 
composition, especially fat and protein content. 

See also colloid chemistry; emulsion; casein, 

milk of lime (lime water). Calcium hydroxide sus- 
pended in water. 

milk of magnesia (magnesia magma). A white, opaque, 
more or less viscous suspension of magnesium hy- 
droxide in water from which varying proportions of 
water usually separate on standing. 

Grade: U.S.P. 

Use: Medicine (laxative). 

milk sugar. See lactose. 

mini-. Prefix meaning 10'’ unit, or 1/ 1000th part. 

millicurie. See curie. 

milligram (mg). One-thousandth gram (10"’ gram). 
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milliequivalent (meq). One-thousandth of the equiva- 
lent weight of a substance. 

milliliter (ml). One thousandth liter; the volume occu- 
pied by one gram of pure water at 4°C and 760 mm 
pressure. One milliliter (ml) equals 1.000027 cubic 
centimeters (cc). 

millimeter (mm). One-thousandth meter; about 0.03937 
inch. 

millimicron (m^x). One-thousandth micron; 10 ang- 
strom units; 1 billionth meter; 1 nanometer. 

“Milltrox.”^** Trademark for wet-milled zircon (q.v.). 

“Milorganite.” Trademark for an activated sludge 
marketed in dry granular form by the Milwaukee 
sewage disposal plant. Contains 5-10% moisture, 
6.5-7.5% ammonia, 2.5-3. 5% available phosphoric 
acid, 3-4% total phosphoric acid. 

Use: Fertilizer. 

Milori blue. Any of a number of the varieties of iron 
blue pigments. See iron blues. 

“Miltown.” Trademark for meprobamate (q.v.). 

“Milvex.”^” Trademark for a group of specialty nylon 
resins said to differ from conventional nylons in the 
following ways; (I) Highly water-resistant (dimen- 
sionally stable); (2) clarity, as opposed to the opacity 
of existing types; (3) adhesion to metals, glass, and 
other smooth surfaces; (4) tensile strength (up to 
7500 psi) and elongation (up to 600%); (5) high flexi- 
bility and internal plasticization. 

mineral. A loose and inexact term that may be defined 
chemically as any element, inorganic compound or 
mixture occurring or originating in the earth’s crust 
and atmosphere, including all metals and nonmetals 
(except carbon), their compounds and ores. Inor- 
ganic gases (H:, O 2 , Nj, 'CO 2 , CI 2 ) are regarded as 
minerals. The term has long been used by biologists 
to indicate the nonliving “kingdom” of nature. Carbon- 
rich substances and mixtures, such as coal, petroleum, 
asphalt and non-vegetable waxes, often loosely called 
minerals, are organic materials that are not original 
components of the earth’s crust, and thus are not true 
minerals. The term was illogicaiiy used by early 
chemists to describe a variety of substances; many 
of these uses are obsolescent, but a few persist, e.g.; 
mineral acid; any of the major inorganic acids (sul- 
furic, nitric, hydrochloric) 
mineral black: inorganic black pigments 
mineral blue: varieties of blue pigments 
mineral dust: industrial dust; nuisance dust 
mineral green; copper carbonate 
mineral oil: a liquid petroleum derivative 
mineral pitch: asphalt 
mineral red: iron oxide red 
mineral rubber; blown asphalt 
mineral spirits; a grade of naphtha 
mineral water; natural spring water containing sul- 
fur, iron, etc. 

mineral wax: a wax found in the earth (ozocerite), 
or derived from petroleum 
mineral wool: fibers made by blowing air or steam 
through slag. 

(2) As used by nutritionists the term refers to such 
components of foods as iron, copper, phosphorus, 
calcium, iodine, selenium, fluorine and trace micro- 
nutrients. 


minium Pb304. Natural red oxide of lead. Found in 
Colorado, Idaho, Utah, Wisconsin. See also lead 
oxide, red. 

“Minol.”’’ Trademark for series of steam-distilled 
pine oil used in disinfectants; cleaning compounds; 
insecticides; paint and varnish; textile processing. 

“Min-U-Gel.”’* Trademark for colloidal attapulgite 
clay. Available in various grades. Forms stable gel 
solutions in presence of electroljnes, such as satu- 
rated salt solutions. 

Uses; Adhesives, cosmetics, paints, pharmaceuticals, 
suspension fertilizers and pesticide formulations. 

“Min-U-Sil Trademark for high-purity, cry'Stal- 
line silica in uniform micron sizes, 5, 10, 15 and 30. 
Uses; Filler in epoxy resin formulations, silicone rub- 
ber, solid polyurethane and other elastomers; indus- 
trial and latex paints; ceramic applications; high- 
temperature insulation products. 

“Miokon Sodium.””’ Trademark for sodium dipro- 
trizoate (q.v.), a water-soluble x-ray contrast me- 
dium. 

MIPA. Abbreviation for monoisopropanolamine. See 
isopropanolamine. 

mipafox. See N,N'-diisopropyldiamidophosphoryl 
fluoride. 

miracle fruit concentrate (MFC). See sweetener, non- 
nutritive. 

“Mira-CIeer.”'”^ Trademark for a group of starches 
used as a nongelling food thickener. 

“Miradon.””' Trademark for a brand of anisindione 
(q.v.). 

“Mira-Film.”'*’' Trademark for a series of acetate 
esters of corn starch used as warp size for synthetic 
yarns. 

“Mirasol.””’ Trademark for a series of alkyd type 
resins. Epoxy resin esters are also marketed under 
this name. Available in all modifications including 
drying oils, semi-drj'ing oils, non-drj'ing oils, natural 
and phenolic resins. 

Uses: Air-drying and baking finishes including archi- 
tectural, lacquer, wrinkle, hammer and other indus- 
trial enamels; also printing inks and textile finishes. 

“Miravar.”’’' Trademark for a group of oleoresinous 
varnishes. 

Uses; Industrial finishes and wrinkle enamels. 

mirbane oil. See nitrobenzene. 

“Mirrex.”’” Trademark for a calendered, unplasti- 
cized PVC film. Available in film or sheeting for a 
wide range of packaging applications. 

mirror-image molecules. See optical isomerism; enan- 
tiomorph; chiral. 

misch metal. The primary commercial form of mixed 
rare-earth metals (95%), prepared by the electrolysis 
of fused rare earth chloride mixtures. Sp. gr. about 
6.67; m.p. about 1200°F. Form: Waffle-like plates 
weighing 40 to 60 lb packed in oiled paper, im- 
mersed in oil, or coated with vinyl paint. 

Hazard; Flammable, dangerous fire risk. 

Uses; Lighter flints; ferrous and non-ferrous allov’s; 
cast iron; aluminum, nickel, magnesium and copper 
alloys; getter in vacuum tubes. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Shipping regulations; (Rail) Flammable solids, n.o.s. 
Yellow label. (Air) Flammable Solid label. 

miscibility. The ability or tendency of one liquid to 
mix or bl^snd uniformly with another. Alcohol is mis- 
cible with \yater; gasoline and water are immiscible. 

re"™” S HqiS: •" 

““'rorS-“ 

“Mistron.”'* Trademark for ultra-fine particle size 
See^also^tTl/' ''^^'^ ^ grades. 

^ which kills mites, small animals 

mue and the common red spider which infest fruh 

mitochondria. Particles of cytoplasm (q.v.) found in 
celll synthesize mLt of the 

cell s adenosine triphosphate and are the chief en 
ergy sources of living cells. They are h gL nLuc 

wmmm 

IsiiSs-ialS 

identical nucleic acids ^f‘[:‘^''oraosome carries the 
See also cell (I). original chromosome. 

^hrorophenJ"?ulfide"’'us^^^^ para-chlorobenzyl para- 
acaracide miticide or 

""and nS ici'd"S’e®d fS'Surati 

facture of explosives manu- 

tant'byfngestLnnd inhaT;- irri- 

dangerous gfs. fire or liberate 

Manufacturing Chemis^ts Ass'll ^ available from 

Shipping reuglltionMRainwhitS^ 

sive label. Not accentahll ° Corro- 

label name, NitSg acid 


"■SUS oTSiSn* "e'iSST")”" “Oiquid, 

mechanical agitafion Thin V by means of 

blended by means of imnJ^i ''^“■‘ds and slurries are 
the end of lich bhdeTo ™ rods at 
arc attached. Also calleH J- '®r'ous shapes and sizes 

used in the paint indus,rv ?h™u’ ®re widely 

ball mills are also lmpToveV v°“Sh roller mills and 
the use of revolving paddles' liquids require 

•be food and can^/lStries'Thief 
volving volatile soh-ents are hie fixtures m- 
taincrs provided with a rotntinlf"?^r elosed con- 
fin-like projections (sometimes^ rajfed "'"'fi 

■n preparing organic cements. MixiliJofthlck^lasMc 


masses containing no solvent is done in kneaders 
either open or enclosed. T^e open type is comprised 
ol a metal trough in which an agitating device of 
various designs revolves slowly. The enclosed type is 
ypified by the Banbury mixer, in which oppositely 
^rning involuted rotors provide the blending action 
These can handle batches up to 1000 pounds of mate- 
»rfJe^D ‘fi® rubber and plastics indus- 

tries Particulate solids can be effectively blended in 
tumbling barrels or similar devices. 

mixture. A heterogeneous blend of elements or com- 
pounds, which may or may not be uniformly dis- 
Lp nl'/h^ components or phases (q.v.) of a mixture 
are not chemically combined and can be separated 
y mechanical means, i.e., by gravity, by distillation, 
by freezing, by melting, etc. All solutions are uni- 
lormly dispersed mixtures. Examples are air, milk, 
ga^lme, petroleum, glass, cement, alloys. See also 
compound; solution; homogeneous; heterogeneous. 

^bbraviation for monopotassium phosphate. 
^>ee potassium phosphate, monobasic. 

ni! Abbreviation for milliliter (q.v.), 

MLA. Abbreviation for mixed lead alkyls (q.v.). 

mm Abbreviation for millimeter (q.v.). 

■^SylM^^ raonomethylhydrazine. See 

Mn Symbol for manganese. 

Mo Symbol for molybdenum. 

for a group of wax emul- 

paperboard, particle board, 
fnr cordage; binders in ceramics; carriers 

coating of fruits and vegetables; plas- 
c»r>piY^ laundry starch; treatment of nursery 
stock, end-checkiM treatments for timber and lum- 
miiiX . ^ manufacture of foam rubber and poly- 
meric latex products; curing of concrete. 

which a liquid moves or flows, 
liquids (nonpolar), which have low vis- 
y> surface tension and specific gravity, respond 
nnia applied force than does water (a 

rarX ‘b's reason fires involving hydro- 

raf ho /"tv, extinguished with foam 
rather than with a direct stream of water. 

• Jrademark for a group of wax 
IlYo! polymers and copolymers, 

naoi-o •PP’^^yod .gloss and barrier coatings for paper 
P folding cartons, and corrugated cartons. 

''or^mnkT , .^radernark for a group of emulsified, 
or emulsifiable petroleum products. 

staroh rY of textile fibers; plasticizers for 

wpiiino m the textile industry; softeners and 

Jho! f® paper and textile indus- 

tries, loam control agents in aqueous processes. 

^nifine) ‘*>'l’"methylenebis(2-chloro- 

^“sric name for a manufactured 
pha- wbich the fiber-forming substance is any long 
Km? composed of less than 85% 

weight of acrylonitrile units, 

phpmip 1 ^ u (Eederal Trade Commission). Other 

rr,n!Pr^ chloridc Brc incorporated as 

Characterized by moderate tenacity, low 
water ajjsqrption, and resistance to combustion. Self- 
extinguishing. 
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Uses; Deep pile and fleece fabrics; industrial filters; 
carpets; underwear; blends with other fibers. 

See also fiber; acrylonitrile. 

“Mod-Epox.”*® Trademark for modifier for epoxy 
resins. Reduces viscosity of liquid epoxy resins, ac- 
celerates cure; improves stren^h, electrical and ad- 
hesive characteristics. Used in tool and die manu- 
facture; electric potting compounds; encapsulations; 
adhesives; surface coatings and body solders. 

moderator. A substance of low atomic weight such as 
beryllium, carbon (graphite), deuterium (in heavy 
water) or ordinary water, which is capable of reducing 
the speed of neutrons but which has little tendency 
toward neutron absorption. The neutrons lose speed 
when they collide with the atomic nuclei of the mod- 
erator. Moderators are used in nuclear reactors, since 
slow neutrons are most likely to produce fission. A 
typical graphite-moderated reactor may contain 50 
tons of uranium for 472 tons of graphite. Reactors 
in the U.S. are cooled and moderated with light water. 

“Moderil.”^’’ Trademark for rescinnamine (q.v.). 

“Modicol” Trademark for a modified sodium 

polyacrylate solution; used as a thickener. 

See acrylates. 

modification. A chemical reaction in which some or 
all of the substituent radicals of a high polymer are 
replaced by other chemical entities, resulting in a 
marked change in one or more properties of the poly- 
mer without destroying its structural identity. Cel- 
lulose, for example, can be modified by substitution 
of its hydroxyl groups by carboxyl or alkyl radicals 
along the carbon chain. These reactions are usually 
not stoichiometric. Their products have many prop- 
erties foreign to the original cellulose, e.g., water 
solubility, high viscosity, gel and film-forming abil- 
ity. Other polymeric substances that can undergo 
modification are rubber, starches, polyacrylonitrile, 
and some other synthetic resins. See also cellulose, 
modified. 

“Modulan.”'*’’ Trademark for a specially prepared 
acetylated lanolin. An anhydrous, practically odor- 
less, pale yellow unctuous solid; soluble in mineral 
oil. 

Uses; Hypoallergenic cosmetics. 

modulus of elasticity (elastic modulus). A coefficient 
of elasticity representing the ratio of strain to stress 
as a material is deformed under dynamic load. It is a 
measure of the softness or stiffness of the material 
(Young’s modulus). Typical values of Young’s mod- 
ulus for a stress of 100,000 Ib/sq in. are carbon steels 
300, copper 170, soda-lime glass 100, polystyrene 5, 
graphite 1. 

“Modx,”’^ Trademark for a blend of an inorganic 
acetate with N,N'-diphenylethylenediamine. A rub- 
ber accelerator. 

moellon degras. See degras. 

“Mogul.”'’' Trademark for channel carbon blacks; 
used for inks, paints, paper, and plastics. 

mohair. A natural fiber similar to woo! obtained from 
angora goats. Used in fabrics for outer clothing, drap- 
eries. upholsteiy’. Combustible. Tenacity 14 grams per 
denier. 

Mohr’s salt. Sec ferrous-ammonium sulfate. 


Mohs scale. A scale of hardness of minerals, running 
from 1 to 10, with talc the softest and diamond the 
hardest. Each mineral in the scale with scratch all 
those below it. The steps are not of equal value; the 
difference in hardness between 9 and 10 is much 
greater than between 1 and 2. 


Diamond 10 

Corundum 9 

Topaz 8 

Quartz 7 


Orthoclase (Feldspar) 6 


Apatite 5 

Fluorite 4 

Calcite 3 

Gypsum 2 

Talc 1 


A recent addition is 1 1 (fused zirconia). 

moiety. An indefinite portion of a sample. 

molal. A coneentration in which the amount of solute 
is stated in moles and the amount of solvent in kilo- 
grams. The unit of molality is moles of solute per 
kilogram of solvent and is designated by a small m; 
1 mole of NaCl in 1 kg of water is a 1 molal con- 
centration. 

Note; Do not confuse with molar (q.v.). 

molar. A concentration in which one molecular weight 
in grams (one mole) of a substance is dissolved in one 
liter of solution. Molarity is indicated by an italic 
capital M. Molar quantities are proportional to the 
molecular weights of the substances. 

molasses. The thick liquid left after sucrose has been 
removed from the mother liquor in sugar manufac- 
ture. Blackstrap molasses is the syrup from which no 
more sugar can be obtained economically. It con- 
tains about sucrose 20%, reducing sugars 20%, ash 
10%, organic nonsugars 20%, water 20%. Combus- 
tible. Nontoxic. 

Uses; Feed; food; raw material for various alcohols, 
acetone, citric acid, and yeast propagation. Sodium 
glutamate is made from Steffens molasses, a waste 
liquor from beet sugar manufacture. 

See also fermentation. 

molding. Forming a plastic or rubber article in a de- 
sired shape by application of heat and pressure, 
either in a negative cavity, usually of metal, or in 
contact with a contoured metal or phenolic resin sur- 
face. For details see injection molding; blow mold- 
ing; compression molding. 

molding powder. A mixture in granular or pelleted 
form of a plastic base material together with neces- 
sary modifying ingredients (filler, plasticizer, pig- 
ment, etc.). Such mixtures are normally prepared by 
resin manufacturers and sold as such to processors 
ready for use in injection molding or extrusion 
operations. 

molding sand. See foundry sand. 

mole. The amount of pure substance containing the 
same number of chemical units as there are atoms in 
exactly 12grams of carbon- 12 [i.e., 6.023 x 10’'].This 
involves the acceptance of two dictates — the scale of 
atomic masses and the magnitude of the gram. Both 
have been established by international agreement. 
Formerly, the connotation of “mole” was “gram 
molecular weight.” Current usage tends to apply the 
term “mole” to an amount containing Avoga'dro’s 
number of whatever units are being considered. Tlius 
it is possible to have a mole of atoms, ions, radicals, 
electrons, or quanta. This usage makes unnecessary 
such terms as “gram-atom,” “gram-formula weight,” 
etc. All stoichiometry' essentially is based on the eval- 
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uation of the number of moles of substance. The 
involves the measurement of mass. 
Thus 25. Oro grams of H 2 O will contain 25.000/18 015 

S°000/°27 qqn’ of sodium will contain 

25.000/22.990 moles of sodium. The convenient mea- 
surements on gases are pressure, volume and tem- 
perature. Use of the ideal gas law constant R allows 
X ^ number of moles: n = {PXV)l 

ihrtc ■* ^ absolute temperature: R must be 
chosen in units appropriate for P V and t 
ceptance of Avola'dro'^s law is fnhemnf in tS cal' 

see affrS??, 

the cell nuckS where'^ih."T'"^ occurring within 

Sombta.”DNA""“ 

“!5S; s;':"™ ss'g y™» oi,. 

A molecular distillation ic d*^ 0.001 mm. 

that the distance from the surL'ce^f •‘i'® 
vaporized to the condenser is u‘^ 

free path (the averaee disfann» * mean 

cule between collisions) of the v by a mole- 

pressure and temperature TTiic x opemting 
the order of magnitude of usually of 

}f useful in sepSn of ext^r Jhis process 
heat-sensitive materials such* af! ^ *’°‘*'ng and 

vitamins. glycerides and lome 

molecular formula. See formula, chemical 
o ecu ar rearrangement. See rearrangement 
cene“l“^ sandwich (sandwich molecule). See metallo- 
niolecular sieve A 

which are crystalline aliimirf^ adsorptive desiccants 
■cally simila? to day" “nd “Idf 
to a class of minerals knmi ^Pars and belonging 
outstanding characterisS"Tth^V^°'‘^^ 
ability to undergo dehvdrL on trials is their 
change m crystal structurf xh. wT'^ no 

are interlaced with reeiilarK^^ dehydrated crystals 
molecular dimensions This neUvn^t'^^r channels of 

roSr ‘"™” » 

crWaVUJie ■nolrei.lar sieve" 

Water molecules that "^?ncy to recapture the 
tendency is so s rong ,ha??f ^^^en off ^s 


zeoS°ge, ^'^0 

“’f '^a.'Sbt. The sum of the atomic weights of 

IbOS^^The'at^ molecule. That of methane (CH^) is 
m032, the atomic weights being C = 12, H = I 008 

^ist be^^e ® calculation 

dlsLated^ F^r ™°'^™lar formula of the substance 
o™ is A ° “Pmple the molecular formula of 
weflht of O - F ™°l^cular weight is 32 (atomic 
is O. Ld thp’^ molecular formula 

lar wekht of T '^^'S^t.i's 48. The true molecu- 

the volnmp nf *s found by measuring 

the weiX of^o calculating 

molec2^ weLM-'V'“""* and 760 mm. The 

runs as hiph °f .many complex organic molecules 
D 0 lvmer<;^^<^PA* f Or more (proteins and high 

P ymers). See also Avogadro; atomic weight; mole. 

*"Se"ir 3(5 chemical units composed of 

one atom simplest rnolecules contain 

atom ner example, helium atoms (one 

cules Oxv^pn ^ identical with helium mole- 
atoms and^o” molMules (O 2 ) are composed of two 
tain several d'ff three. Molecules may con- 
tains two • “I*® '''^‘cr (H 2 O) con- 

dimethvl hydrogen and oxygen, and 

S of\^a " has three kinds Mole- 

een ro t nlfr^ “"’rTv" ^ases [hydrogen (Hj), oxy- 
of two atomTe®^K chlorine (CI 2 )] consist 

together hv i^u ^‘°”ts of a molecule are held 

from less bonds. Molecules vary in size 

The latter are " n *han 500 millimicrons. 

to process employing molecular 

with isnnataff-'^^*^ normal paraffins from mixtures 
Prodi Ms^eo r"'* ‘yP^ of hydrocarbons. 

Duritv aL ®* normal paraffin stream of high 
hvdrocarhons*^-'^°'?i! containing the remaining 

oaraffins^ original mixture. The normal 

raw m" . excellent components of jet fuels or as 
dennrTar^a® chemical synthesis. The 

ranee wiifh ''' ‘he gasoline boiling 

ordinal antiknock quality than the 

The Containing the normal paraffins, 

normal application is in producing 

alkylates^^*^^*^"* conversion into “soft” detergent 

I , ^cademark for a suspension of finely 
drvinp 'nolybdenum disulfide powder. Forms a fast 
drying, adhesive film on all surfaces, 
t-ontainers: 16-oz aerosol can. 


-ill accepr^nVSi' no ™ is Present they 
However, onl/ those mi, f ‘ into the caih^'; 
to pass through the pores if enough 

the cavities and be adLrbL ‘^^n enter 

inis sieving or srreee: the interior surfare 

possible to separate smaM ^t^tion, which makes it 
ones, is the mSst unu "afiha "’°'="-tiles from laLr 

s^ves. They are used in mlm'neM®^^”^ 
to dry gases and liquid? fe ^ technology 
separations based on^^^’ai; "to'ceukr 

„ "'^LOhangers; as catalysts- as che'*'^' Pfopctties; as 
eas chromatography; and iil tL “’’.'■‘crs; in 

petroleum industry 


niolten salt. See fused salt. 

^'and r Trademark for urethane polyester 

and polyether foams. 

• Trademark for a series of molybdenum- 
fnUo-'"'"® compounds used for seed treatment as a 

ia»ovi fertilizer additive and for similar re- 

lated uses. 

molybdate chrome orange. See molybdate orange. 

Ofange (molybdenum orange; molybdate 
i„„ ?nie orange). A solid solution of lead chromate, 
lead molybdate, and lead sulfate. 

orange or light red powder. 

?y ndding solutions of sodium chromate, 
frif' molybdate and sodium sulfate to a lead ni- 
o j r-?° -‘‘nn under carefully controlled conditions 
and filtering off tbe precipitate. 
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MOLYBDENUM HEXAFLUORIDE 


Containers; Barrels. 

Hazard; Toxic by ingestion. 

Uses; Pigment in printing inks, paints, plastics. 

molybdenite (molybdenum glance) MoS;. Natural mo- 
lybdenum sulfide found in igneous rocks and metallic 
veins. 

Properties; Color, bluish-lead graj”; stream gray- 
black; luster metallic; one perfect cleavage; ^easy 
feel; Mohs hardness 1-1.5; sp. gr. 4.6-4.8. Similar in 
appearance to graphite. Soluble in sulfuric and 
strong nitric acids. 

Occurrence; Colorado, Utah, New Mexico; Chile, 

Use; Principal ore of molybdenum. 

molybdenite concentrate. Commercial molybdenite ore 
after the first processing operations. Contains about 
90% molybdenum disulfide along with quartz, feld- 
spar, water, and processing oil. 

molybdenum Mo Metallic element of atomic number 
42, in group VIB of the periodic table. Atomic weight 
95.94; valences 2,3,4,5,6. Seven stable isotopes. 
Properties; Graj' metal or black powder. Does not 
occur free in nature (see molybdenite), A necessary 
trace element in plant nutrition. Insoluble in hj’dro- 
chloric or hydrofluoric acid, ammonia, sodium hy- 
droxide, or dilute sulfuric acid; soluble in hot con- 
centrated sulfuric or nitric acids; insoluble in water. Sp. 
gr. 10.^ m.p. 261(PC; b.p. 5560°C; high strength at 
very' hi^ temperatures. Nontoxic. Oxidizes rapidly 
above lOOO’F in air at sea level, but is stable in upper 
atmosphere. 

Derivation; By aluminothermic, hydrogen, or electric 
furnace reduction of molybdenum trioxide or am- 
monium molybdate. 

Forms available; Ingots, rods, wire, powder; ingots 
(from powder); high ductility sheets; concentrates; 
also as large single cry'stak. 

Purity; Rods and wire 99.9% powder 99.9%. 
Containers; (powder) Drums. 

Hazard; Flammable in form of dust or potvder. Tol- 
erance of Mo compounds; insoluble, 10 mg per cubic 
meter of air; soluble, 5 mg per cubic meter of air. 
Uses; Alloying agent in steels and cast iron; high- 
temperature alloys; tool steels; pigments for printing 
inks, paints, and ceramics; catalyst; solid lubricants; 
missile and aircraft parts; reactor vessels; cermets; 
die-casting copperbase alloys; special batteries. 

See also ferromolybdenum; heteromolybdates. 

molybdenum acetyiacetonate MoIC^HtO:). Crystalline 
powder. Slightly’ soluble in water. Resistant to hy- 
drolysis. A chelating nonionizing compound. 

Uses; Catalyst for polymerization of ethylene and 
formation of poly'urethane foam. 

molybdenum aluminide. A cermet which can be flame- 
sprayed. 

molybdenum anhydride. See molybdenum trioxide, 
molybdenum anhydride. See molybdenum trio.xide. 

molybdenum boride. Several borides are known; 
Mo:B, m.p. 2000'=C; Mo-,B;, m.p. 2070’C; MoB (or- 
dinary and /3-forms) m.p. 21S0^C; Mo;B<, m.p. 
1600^C (transforms to MoB:). 

Derivation: By heating molybdenum powder and 
boron to 150B-I600’C in hydrogen. 

Uses; Brazes to join molybdenum, tungsten, tantalum 
and niobium parts, especially electronic cornponents; 
corrosion and abrasion-resistant parts: cutting tools; 
refractory cermets. 


molybdenum carbonyl. See molybdenum hexacarbonyl. 

molybdenum dioxide MoO:. 

Properties: Lead-gray, nonvolatile powder; insoluble 
in hydrochloric and" hydrofluoric acids and alkalies; 
sparingly soluble in sulfuric acid; sp. gr. about 6.4. 
Derivation; Reduction of molybdenum trioxide or 
molybdates by hydrogen; partial oxidation of metal- 
lic molybdenum. 

Hazard; Tolerance, 10 mg per cubic meter of air. 

molybdenum diselenide MoSc;. Available as a 40- 
micron powder. Used as a solid lubricant. 

molybdenum dtsilicide MoSi;. A cermet. 

Properties: Dark graj', crystalline powder; sp. er. 
6.31 (20°C); m.p. 1870-2030=C. Not affected by air 
up to 3000° F; not attacked by most inorganic acids, 
including aqua regia, but very soluble in hydrofluoric 
and nitric acids. Has high stress-rupture strength. 
Derivation; By fusion of hydrogen-reduced molybde- 
num with silicon. 

Forms: Cylinders: lumps; granules; powder; whiskers. 
May be coated on materials by vapor deposition and 
by flame spraying. 

Grades: 98%; 99.5%; mesh size-200 and -325. 

Hazard: Tolerance, 5 mg per cubic meter of air. 

Uses: Electrical resistors; protective coatings at high 
temperatures; engine parts in space vehicles (molyb- 
denum coated with molybdenum disilicide). 

molybdenum disulfide (molybdic sulfide, molybdenum 
sulfide) MoS:. See also molybdenite. 

Properties: Black, crystalline powder; sp. gr. 4.80; 
m.p. 1185°C; soluble in aqua regia, sulfuric acid 
(cone); insoluble in water. Mohs hardness 1; coef- 
ficient of friction .02-.06. 

Hazard: Tolerance, 5 mg per cubic meter of air. 
Derivation; Purification of molybdenite: reaction of 
sulfur or hydrogen sulfide on molybdenum trioxide. 
Uses: Lubricants in greases, oil dispersions, resin- 
bonded films, diy powders, etc., especially at ex- 
treme pressures and high vacua; hydrogenation cat- 
alyst. ■•'■v,., 

moIybdenum'^^telluride'fdoTcfrr^'Available'^as a 40- 
microh^powdef.'Used as' a solid lubricam. 

Vi 

moIybdenUni 

m'olybdenuin 
•Klo(CO)fi. 

PropertiesKWhite shiny crystals; decomposes atd50°C 
without meltrng;-.sp. .gr. 1.96; 'b.p. about ' 155°C; 
vapor, pressure at 20° C about 0.1 mm' at 101°C 
about 43'mjn; insoluble in water, soluble in ceresin, 
paraffin o'll.'Ticnzene, aminoa'hthraquinone; slightly 
soluble in ether and other organic solvents. 
Derivation; From molybdenum pentachloride by reac- 
tion with zinc dust and carbon monoxide in ether 
at high pressures. 

Hazard; Toxic. Above 150°C. decomposes to evolve 
carbon monoxide. Tolerance, 5 mg per cubic meter 
of air. 

Uses: Plating molybdenum, i.e„ molybdenum mir- 
rors; intermediate. 

molybdenum hexafluoride MoFf,. 

Properties: White crystalline compound; m.p. !7.5°C; 
b.p. 35°C; sp. gr. (liq.) about 25. Reaas readily 
with water. 

Derivation: Direct action of fluorine on molybdenum 
metal. 


hexacarbonyl’ (molybdenum carbonyl}’. 


glanced See mplybdeniteT^ 
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Uses: Separation of molybdenum isotopes 
molybdenum lake. See phosphomolybdic pigment 

"S-tSetatraoSl '■““P* »«■ 

mercial production o/nronvli^rfp"*’ ‘r^^^lyst for com- 
peroxides. propylene oxide using hydro- 

Hazard: Tolerance, 5 mg per cubic meter of air 

molybdenum orange. See molybdate orange 

mo'ybdenum III oxide. See molybdenum sesquioxide 
molybdenum oxides Spp 
molybdenum dioxide; molybde^u 

'"p^mieT 

vapor; m.p. I94°C;“bV 268°0 ^ ^ ®'' 

scopic, reacting with water P' S'"- 2.9. Hygro- 
ether, diy alcohol, and^Uer orl ®?*“*>*e in dry 
Derivation: Direct act L Ir i.? solvents, 
molybdenum metal. divided 

Hazard:^Tox^irrnd?rritam ®T f 

meter in air. tolerance, 5 mg per cubic 

denum coatlligsrcompofent "’olyb- 

brazmg and solderi^rnSx ?L^^®-'-«ardant resins; 

amT? ''"SSiJlSJo 'rioxMe, „o- 

drated form, MofOm ^’’O'vn only in the hv- 
s‘^ed the formula Mo,0 commonly as- 

3 dry reaction of Sht ^ ^°'”PO“"d formed bv 

ssir“. 'p' p™ '““orofii, «wn“iS 

™P'"«r 


p— -oc. V ana molybdenui 

silicon, and 10 % iron "’°*yt’denum 309' 

■molybdenum into sTed °f introlS? 

p».r.de, 

i^^pS'; “'pp- 

form; oombines\dth ■■'■'I MoOj ■ 

•‘""towSraS; STSIS 

Pmnfication: Sublimation. 


Grades. Technical; pure; reagent ACS 
carload its.’ 

Uses S 5 mg per cubic meter of air. 

tore; analytical ch'e'rm^t^"“ma 
molybdenu^m- intm^et:^’ '?■■'■*■, f^cture of metallic 
corriion i^h b tor cerTmi alloys; 

-n.s. ss? «■ 

molybdenum "■ 

changeablv for hec ‘ho term inter- 

sion.ioluUons of mra°kLP°“"‘?5 ^as caused confu- 
chemically since thev iho^''^ ''^D' complex 

lymerize. ^ ^ ^ ^ ^reat tendency to po- 

molybdic acid, anhydride. See molybdenum trioxide, 
mo y die oxide. See molybdenum trioxide 
molybdic sulfide. See molybdenum disulfide 
molybdophosphates. See heteromolybdates. 
12-molybdophosphoric acid. See phosphomolybdicacid. 
molybdosilicates. See heteromolybdates. 

’^Smo“o'"" (silicomolybdic acid) 
Properties^^Ypii^^^® * '* “sually 6-8. 

'^leranw '■■ a^ttcoas solution. 

Us« P®’’ ‘=*‘hic meter in air. 

and ion Snf Photography; precipitants 

plating Drocesspc®^-'^ atomic energy; additives in 

^"cs,;aihS:i^’ p'^^- 

t>ee also heteromolybdates. 

pounds^iised .J’^^'lomark for molybdenum corn- 
soils and crops molybdenum deficiency in 

^o!i *^pro'blem ^■^■■^p'park for lubricants used in fric- 
siSn^'Ss"' ut^'’f„'r""°-'"^®""-"S, welding and 

dermm'dk'iilfiri T’^?‘l?mark for resin-bonded molyb- 
aenum disulfide lubricating enamels. 

^^■l^mark for molybdenum disulfide 
''^omainfng 5% DDV™'^’' ^ insecticides 

*Vmnf^s^*wi,,Vu fpr a group of dialkylo- 

fattv arirt mclude various grades of coconut 
mononrnnai^"?"°^j^^?°*^-'^’'^^.’ coconut fatty acid 
lauric^rirf '■°‘®mide, lauric acid monoethanolamide, 

monoethanoTamrde.°^'’°'’'‘"°'®"’'^^’ 

l^f^s"i^'pH ^mdemark for a group of dialkylo- 
boosters 'detergent, detergent additives, foam 

thickenpI-Q .emulsifiers, dispersing agents, 

inicKeners and conditioners. i' e * 

"'pounTJ^P ”™i ‘'or a series of com- 

afiripiilii. ^^■■‘^'‘'crs for paints, plastics, graphic arts, 
agricultural sprays and other fields. 
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MONOETHYLAMINE 


‘Monaquats.”'“® Trademark for quaternary ammo- 
nium compounds based on 1-ethyl hydroxy-2-alkyl 
imidazolines. 

‘Monaquests.”‘’°^ Trademark for a series of ethylene 
diaminetetraacetic acid and (hydroxyethyl)ethylene- 
diaminetriacetic acid sequestering agents. 

‘Monastral.’’^* Trademark for a group of quinacridone 
colorants, chiefly red, maroon, blue, and violet. Ex- 
cellent covering power, lightfastness and chemical 
resistance. Used in lacquers, paints, plastics, rubber. 
Stable at high temperatures. 

‘Monastrip.”'"'^ Trademark for a solvent-stripper for 
uncured and cured epoxy, polyester, and silicone 
rubber casting and encapsulating compounds. 

“Monaterics.”'”* Trademark for a special group of 
substituted imidazolines classified as amphoteric sur- 
factants. Excellent wetting, emulsifying, penetrat- 
ing and spreading properties in systems requiring 
broad pH ranges. 

monatomic. See diatomic. 

“Monawets.”'”’’ Trademark for a group of surfactants 
of di-octyl, di-hexyl, di-isobutyl and di-tridecyl sul- 
fosuccinates known for their wetting, spreading, pen- 
etrating and emulsifying power. 

monazite. A natural phosphate of the rare earth met- 
als, principally the cerium and lanthanide metals, 
usually with some thorium. Yttrium, calcium, iron, 
and silica are frequently present. Monazite sand is 
the crude natural material and is usually purified 
from other minerals before entering commerce. 
Properties: Color yellowish to reddish brown; luster 
vitreous to resinous; streak white; Mohs hardness 
5-5.5; sp. gr. 4.9-5.3. 

Occurrence; North Carolina, South Carolina, Idaho, 
Colorado, Montana, Florida; Brazil; India; Austra- 
lia; Canada. 

Uses: Source of thorium, cerium, and other rare- 
earth metals and compounds. 

“Monazolines.”''”’ Trademark for a series of cationic 
imidazolines useful as emulsifiers, antistatic agents, 
water displacers and corrosion inhibitors in agricul- 
tural sprays, acid and solvent cleaners, cosmetic and 
water-oil systems. 

Mond process. Mixed ores obtained from roasting 
crude ores are heated from 50-80°C in a stream of 
producer gas. Oxides other than nickel are reduced 
to the metallic state while nickel forms nickel car- 
bonyl [Ni(CO) 4 ] which passes off as a vapor. The 
vapor is subsequently resolved into carbon monoxide 
and free nickel. 

“Mondur.”^" Trademark for a series of isocyanates. 
CB-60 and CB-75. Polyisocyanates. 

HX. Hexamethylene diisocyanate. 

O. Octadecyl isocyanate. 

P. Phenyl isocyanate. 

S and SH. Stabilized polyisocyanate adduct. 

TM. Triphenylmethane triisocyanate. 

Uses; Surface coatings, adhesives, chemical interme- 
diate, hydrophobic agent to increase water repellencj' 
of textiles, leather and paper products. 

“Monel.”'*' Trademark for a large group of corro- 
sion-resistant alloys of predominantly nickel and 
copper and very small percentages of carbon, man- 
ganese, iron, sulfur, and silicon. Some also contain a 
small percentage of aluminum, titanium, and cobalt. 

Superior numbers refer to Manufacturers of Trade 


Have good corrosion-resisting properties. Used in 
electronics industry. 

“Monex.”^''® Trademark for tetramethylthiuram mo- 
nosulfide (q.v.). 

mono-. Prefix denoting one; see under specific com- 
pound; e.g., monochloroacetic acid, see chloroacetic 
acid. Only a few of the many possible cross ref- 
erences from mono-compounds are given here. (See 
below). 

mono acid F. See 2-naphthol-7-sulfonic acid. 

monoanhydrosorbitol. See sorbitan. 

monoazo dye. See azo dye. 

monobasic. Descriptive of acids having one displace- 
able hydrogen atom per molecule; acids having two, 
three or more displaceable H atoms are called di- 
basic, tribasic, and polybasic, respectively. See also 
acid. 

‘‘’tfiondoeb?^ Trabemai’K 'lor 'iiYiimaie mixtures d 5 
“Amberlite” cation and anion exchange resins. 

Use; Complete removal of ionizable impurities from 
water and other solutions in a one-step treatment. 

“Monobel.”'* Trademark for a low-velocity permissi- 
ble dynamite furnished in six grades based upon ve- 
locity and cartridge count. For mining coal where 
lump coal is a factor. 

monobenzone (para-benzyloxyphenol; monobenzyl 
ether of hydroquinone) CsHsCHiOCtHjOH. See 
also hjidroquinone benzyl ethers. 

Properties: White, odorless, crystalline powder; little 
taste; melting range 115-118°C; soluble in alcohol 
and acetone; insoluble in water. 

Grade: N.F. 

Use; Medicine. 

monocalcium phosphate. See calcium phosphate, mono- 
basic. 

monochloroacetic acid. Legal label name (Rail) for 
chloroacetic acid (q.v,). 

monochloroacetone. Legal label name (Rail) for chloro- 
acetone (q.v.). 

monochlorobenzene. See chlorobenzene. 

monochlorodifluoromethane. Legal label name (Rail) 
for chlorodifluoromethane (q.v.). 

monochloropenlafluoroethane. Legal label name (Rail) 
for chloropentafluoroethane (q.v.). 

monochlorophenol. See chlorophenol. 

monochlorofetrafluoroethane. Legal label name (Rail) 
for chlorotetrafluoroethane (q.v.). 

monochlorotriazinyl dye. A fiber-reactive dye for cel- 
lulose fibers. See dye, fiber-reactive. 

monochlorotrifluoromethane. Legal label name (Rail) 
for chlorotrifluoromethane (q.v.). 

“Monochrome.”''” (U.S.A.). Trademark for a series 
of mordant dyestuffs. Used for the dyeing of wool. 
Characterized by good fastness properties. 

monoelhanolaminc. See ethanolaminc. 

monoethylamine. Legal label name (Rail) for ethyla- 
mine (q.v.). 

Mark Products. For page number see Contents, 
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syntheticTlbe^ as" extruded"from 

filament. extruded from a spinneret. See 

"“S'sr > «“ or fos«i-«,s. 

■gIteS-ri'as:.- 

glycerfdes^Sr^Srnmny"- 

of fa"ts witff"^ycerol,*ykid1nTi^^ alcoholysis 

di-, and triglycerides \^hirh ^ ™’^ture of mono-, 
glycerides. * predominantly mono- 

See'gSfSiiT'™'*'”’ '“'’"“nts. 

glycerol monostearate, glycerol monolaurate etc 

^our(-OH)''has1-eD]^°H°' *" ^ hydroxyl 

atoms of a hydrocarbon; for exTr^ple^ hydrogen 


C2H3H 

ethane 

RH 

alkane 


C2H5OH 
ethanol 

ROH 
alkyl alcohol 


• wiciy/ici/ 

those of hydrocarbons-" 

alcohols, whose formula S'mple 

(2) olefinic or fattv alp ’^^P'^esented as 
one or more double bonds- nC°r’ ‘^°"*nin 

['ng structures which maC of alcohols, 

a double bond, e.g., cyclohexanniwa?®^ contain 
hols, in which the hydroxv^orC: “‘‘omatic alco- 
benxene nucleus, as in Eof 7<i?i,''. ‘o a 

hols based on the pentaponai r heterocyclic alco- 
eyc 1C alcohols of hfgh moW.u "‘-"8: and (6) poly- 

fe »•«' -irr.K£ s/s;,s 

o'CtSkS'CC "hie primary 

a kyl (methyl) groups’ sn hC . ^ ‘he number of 

”°»SrcSlr'a„7i'f“'' «f compound u™,,. 

S7'm «”tSd,”l7r oT'SlC Sis 

^tner common monome.^ , ‘ Polyvmyl chloride 


monopropellants for rnrt nionopropellant. Liquid 
trate; nitrornethane a methyl ni- 

tetranitromCthane ’a mCvf °/ ^rocarbons with 

methanol. See also rockef fCel 

"rrs QH""o°-Crr.rp'^ 

fructose and galS tose 8'““*^’ 

form morecomnle™,^ 1 combine to 

saccharides. ^ J^nown as oligo- and poly- 

monosodium glutamate. See sodium glutamate 
monostearin. See glycerol monostearate 
monosulfonic acid F. See 2-naphthol-7-sulfonic acid. 

to " oil* foC defn Straight sulfated cas- 

flow charLm^'"l^"^^ ■'nP^ve 

now characteristics of coating formulations. 

tann/ng ’comn(7*^"H^'”f ^ synthetic 

g mpounds of the aminoplast resin type. 

^arbaJyOsuffide his(dimethylthio- 

montan wax (lignite wax). 

da^" brol^n^m"^’ orf mi Crude product, 

chloride 80-90° C. Soluble in carbon tetra- 

water c’omhn^f-M’ chloroform; insoluble in 
nprivl;-^ n ®‘'hle; nontoxic. 

AmeriMn anrf countercurrent extraction of lignite. 

Method of nnrir usual sources, 

steam Purification: Distillation with superheated 

Grades; Crude; refined. 

furniture**n!li^ carnauba and beeswax; shoe and 

paints- rpn<?p . phonograph records; roofing 

electric insular® Pumts waterproof; adhesive pastes; 

positions- pa^h"8 ‘compositions; paper-sizing com- 

ZvZive ccumcrack 

preventive m rubber products. 

^o"*black ^ series of related brown 

250° C resins; softening point, 120- 

C. Used to impart fire resistance. 

apDroximaf'1*’ whose composition is 

Snrn, ■ ^Si02 - H2O. One of the major 

components of bentonite (q v ) 

175°P Vo crystalline, odorless solid; m.p. 

bon srilvon?' ci'^ solubility in water and liydrocar- 


monomcthvla J """’"‘*’y'^"ediamine. 

mme (q.^.), Legal label name (Rail) for methyla- 

monomolecular nilm s:o„ <-:. 

♦t*. "**• iiJm — • t/iipiuc. 

ivionopenfek.’’’^* t ^ ”iv/i i> 

See pentaei^thritol!*'^^"’'’'''' '"“nopentaerythritol PropmTs®" DensL^l^yT'*''’' ® 

Monoplas.’-CM - . , ' 85,000 psi 8-^2 gm/cm ; tensile strength, 

>7 «r„„p n.M m i 

Monoplex.”-' Tma 

mcR 'prlma'’-! '' 1?“''’ P'®"' 

’ processing aids. 


85,000 ps’i. " <=•■■/ wo , UWO.O. OWW.feO., 

^ion ‘9j®utinated cores for high quality communica- 
detectors ‘'^^u®f°''mers and magnetic field 

capable of binding a dye to a 
favt In mordant forms an insoluble lake 

of fiiP 'L*" j fiber the color depending on the metal 
trivalpnr'°u^^"*-’ 2^he most important mordants are 
invaient chromium complexes, metallic hydroxides. 



591 “MOROSODREN” 


tannic acid, etc. Mordants are used with acid dyes, 
basic dyes, direct dyes, and sulfur dyes. Premetal- 
lized dyes contain chromium in the dye molecule. A 
mordant dye is a dye requiring use of a mordant to 
be effective. See also dye, fiber-reactive. 

“Mordantine.”'*^ Trademark for liquid antimony lac- 
tate containing 11% available antimony oxide. Rec- 
ommended as a replacement for technical tartar 
emetic. See “Antilac.” 

mordanting assistant. A chemical such as lactic, ox- 
alic and sulfuric acids, tartrates, etc., used in con- 
junction with mordants to bring about a gradual de- 
composition of the latter, and to assist in producing 
a uniform deposition of the actual mordant upon 
and within textile materials. 

mordant rouge (red liquor; red acetate). A solution 
used in dyeing and calico printing. It is made by dis- 
solving aluminum hydroxide in acetic acid, giving 
aluminum acetate, or by decomposing lead or cal- 
cium acetates with aluminum sulfate or alum. 

“Morecrop.”’’’ Trademark for a dolomitic, hydrated 
lime having a neutralizing value reported as 104% in 
terms of calcium carbonate; used for adjusting soil 
pH and furnishing the elements magnesium and 
calcium. 

“Morestan.”'*' Trademark for 6-methyl-2,3-quinoxa- 
linedithiol cyclic carbonate (q.v.). 

“Morflex.””’ Trademark for specialty plasticizers 
(including phthalates, adipates, azelates, sebacates, 
trimellitates, triacetin and polymeries) for vinyl 
compounds. 

morin (2',3,4',5,7-pentahydroxyflavone) CisHioO?- 
2 H 2 O. One of the two coloring principles of yellow 
Brazil-wood. (See brasilin.) 

Properties: Colorless needles; m.p. 299° C (dec). Solu- 
ble in boiling alcohol, alkaline solutions; slightly sol- 
uble in water. Low toxicity. Combustible. 

Uses: Mordant dye; analytical reagent; indicator. 

“Morlex.”"''’ Trademark for corrosion inhibitors 
used for steam boilers and steam heating systems. 
For example: Corrosion Inhibitor A. A mixture of 
91% morpholine in water. 

“Moroc.”^'’'’ Trademark for a silicate binder, contain- 
ing Na 20 • 4Si02 • 2 H 2 O plus organic compounds. 
Uses: Sand core and mold binder for foundries, cured 
with carbon dioxide. 

“Morpasol.” Trademark for a nonaquequs disper- 
sion of poljwinyl chloride resins in plasticizers plus 
heat-and-light stabilizers, fillers, colors and other 
special-purpose chemicals. Resin articles are sol- 
vated by the plasticizer when heated to 350° F and 
fuse into a homogeneous solid plastic without loss of 
weight. The cured plastisol is abrasion resistant, 
fire-proof, grease-proof, water-proof, freeze resistant 
and electrically insulating. Viscosity is adjusted for 
use in rotary casting and slush molding, reverse 
roller coating, knife coating, cold dipping, flow coat- 
ing, hot dipping, etc. 

morphine CitH^NOi • H:0. 

Properties: White ciy'stalline alkaloid. Slightly sol- 
uble in water, alcohol and ether. M.p. 254° C; b.p. 
(vacuum) 191°C; sp. gr. 1.31. 

Derivation: From opium by extraction and crs'stalli- 
zation. Opium contains about 10% morphine. 
Containers: Cans (100 oz.). 

Superior numbers refer to Manufacturers of Tra< 


Hazard: Narcotic, habit-forming drug; sale restricted 
by law in U.S. 

Uses: Medicine (in form of acetate, hydrochloride, 
tartrate, and other soluble salts). 

para-morphine. See thebaine. 

morphine benzyl ether hydrochloride. See peronine. 

morpholine (tetrahydro-l,4-oxazine) 

OCH2CH2NHCH2CH2, or C4H8ONH. 

Properties: Colorless, hygroscopic liquid, amine-like 
odor. A mild base. Soluble in water and organic sol- 
vents. B.p. 128.9°C; f.p. -4.9°C; sp. gr. (20/20°C) 

l. 002; wt/gal (20°C) 8.34 lb; vapor pressure (20°C) 
6.6 mm; viscosity (20° C) 2.23 cp; flash point (open 
cup) 100° F; autoignition temp. 590° F. 

Derivation: By reaction of ethylene oxide and ammonia. 

Grades: Technical; 98%. 

Containers: Drums; tank cars. 

Hazard: Moderately toxic by ingestion and inhala- 
tion; irritant to skin; absorbed by skin. Tolerance, 
20 ppm in air. Flammable, moderate fire risk. 

Uses: Rubber accelerator; solvent; organic synthesis; 
additive to boiler water; waxes and polishes; optical 
brightener for detergents; corrosion inhibitor, preser- 
vation of book paper. 

morpholine borane CjHgONH • BHj. White needle- 
shaped crystalline compound that melts at 93°C. 
Soluble in hot water, alcohol; insoluble in carbon 
tetrachloride. 

Uses: Reducing agent for aldehydes and ketones. 
Useful in acid media where sodium borohydride is 
ineffectual because of its instability in acid. 

morpholine ethanol (N-hydrox 3 'ethylmorpholine) 
C,Hs0NCH2CH20H. 

Properties: Colorless liquid; miscible with water; sp. 

1.0724; b.p. 225. 5°C: flash point 210°F. Combus- 
tible; low toxicity. 

6-(N-morphoIino)-4,4-diphenyl-3-heptanone hydrochlo- 
ride C,HsONCH(CH})CH 2 C(C 6 Hs) 2 COC:Hs ■ HCl. 

Properties: M.p. 225°C (dec); (free base melts at 
76°C); soluble in water, alcohol, methanol, chloro- 
form; insoluble in acetone, benzene, ethyl acetate. 

Use: Medicine. 

2-(morphoIinothio)bcnzothiazole (N-oxydiethylene-2- 
benzothiazolesulfenamide) C 11 H 12 N 2 OS 2 . 

Properties: Buff to brown flakes with sweet odor; 

m. p.. 80°C min; sp. gr. 1.34 (25°C). Insoluble in 
water; soluble in benzene, acetone, methanol. 

Use: Delayed action vulcanization accelerator. 

morphothion. Generic name for 0,0-dimethyl S- 
(morpholinocarbonylmethyl) phosphorodithioate 
(CH,0)2P(S)SCH2C(0) NCH2CH20CH2C H2. 

Properties: Colorless solid; m.p. 65°C. Soluble in 
acetone, dioxane, and acetonitrile. 

Hazard: Highly toxic. Cholinesterase inhibitor. Use 
may be restricted. 

Use: Insecticide. 

Shipping regulations: (Rail, Air) Organic phosphate, 
solid, n.o.s. Poison label. Not acceptable on pas- 
senger planes. 

“Morosodren.”^' Trademark for a fungicide concen- 
trate containing methvlmcrcury dic\'andiamide 
( 2 . 2 %). 

Hazard; May be toxic by ingestion. 

Mark Products. For page number sec Contents. 
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"’wl";. £ Lm' m f hr'"’’ »<! 

'"olher inlredientE^thai^have be and 

Lead, tungsten and been mixed with water. 

as the metal cornponem Thpsp^"*^'” 
ering, mild acX and alkSef ir*''"'^ 
exireme temperature varia inn .radiation and 
nology. variation. Used m space tech- 

“SoSeTulSr '>“('-»aMdi„,.)-„„pb„,, 

giS!i2g!ga'p(wcH,eHe).:s. «« ,, »» 

inc/ar«f r>u«. •• ’ 


. 

insect chemosterilant. 

the application of X-ray snectra^in developed 
structure; his discoveries resul nH ‘ atomic 

positioning of elements in d" ? "’“ra accurate 
closer determination of a Lin ^^’'radic Table by 
in n development of science tragically 

tn action at Gallipoli in 1915 ’ was killed 

^ ■ — 


1.3,3,5-pentamethyl- 


"Ttwf"-;”'” trademark for 
4,6-dimtroindane (q.v.), ..j.- 

Mossbauer effert a „ , 

1957. Defined^ the eTasfic7°"’"r?" discovered 
pl^ a gamma particle bv fhn *" (recoil-free) emission 
•sotope and L sLtueni""^""^ °f a radioactive 
scattering) of the particle bv aLfh'’'’^'®" (resonance 

l?auid* c ‘^Pystalline solids and'nf'^ nucleus, 
fi^uids. Examole^; nf <>0 S*3sses, but not m 

•ren 57 , nickel 61 Jnc isotopes Le 

Scu? - >°-‘-n 

mother, fl) a mnu 

'P'P'- Culiured dairy 

“"s of ibe 

"’"'Of Sea oc.„e .™b"^ ".anofaerure. 

Lise: Paint pigment"^*^^* azurite, m ground form 

/r k 


‘mffi;:: jrrctjs «— «■ 

of vinyl oldorSe ,e,„i„„™Lpm», 

“"n;fnCneeJ'ra”cSki?gL.';^^^^ ■'«■ 

"fo di„;J'’^t.taT." S. 

"Sin^-pS’tlo", "" ^ 

‘^^.e '^*’’’'’^'''^““0 for medium thermal black. 

ahot »S)SS;TrlltoSffS/°' “ 

lokien^^7dIam*ine. ’""'"''olylenediamine. See 

2'""C (dee); 


2I0°C (dec)- powder; m.{ 

Combustible; low toxidty^'*'^'^’ 

drLe^^s with nhrfc acid. 

metanonrfca'lLL ^cid; sequesterant fo: 

Crete* intermpH.* retards hardening of coH' 

compounds (pyrroL).^"*^ synthesis of heterocyclk 

or olLLarfc" obtained from seeds, roots 

hot or coldLater^ extraction with either 

nous solutions 'e nLhn^f slippery or gelati- 
locust bean n ’ 5 ®:’ ,i^''°ni guar bean, linseed, 
Generallv nIanL leguminous plant seeds, 

but somLre '"soluble in alcohol, 

ble in alcohni ^ soluble in water and partly solu- 
the so-caPeri ofsalt-wate> algae 

and carrageen^ 

saccharide?) mav be nh^ P°'^‘ 

water Mne.iary^ obtained by extraction with hot 
the "re closely related to gums, and 

also adhesives; gum,?atS " 

alternm^un*;!?*^ ’ ^ .Polysaccharide composed of 
ars (in whiVh nronic acids (q.v.) and amino sug- 
amino eronn ".^^'droxyl group is replaced with an 
othe?pfoL?( raay be N-substituted by 

tural sunn^rt mucopolysaccharides act as struc- 
membran'^?„f connective tissue and mucous 
membranes of animal organisms. 


"M-P-a -Vf '""''iputpose additive 




mud, drilling. See drilling fluid. 

mad?Lm refractory produci 

Use- Conctn produced in electric furnaces, 

use. Construction materials for furnaces and kilns. 

icate ^ stable form of aluminum sil 

(such aq rv!.^ .^,c."t<ng other aluminum silicate: 

temnerafii/^"'*?’ ^'Jhmanite, and andalusite) to high 
lemperatures; also found in nature 

Properties: Colorless cn """rare. 

insoluble in water 
Containers: 50-lb bags. 

Refractories; glass. See also aluminum silicate. 

fuserfL. ir. ^cademark for a ramming mix with a 
Availam» " use limit up to 3200‘’F. 

torv yiti, ^ ®?veral grain sizes. Used as a relVac- 
neeLd resistance to metal or slag penetration is 
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“Mulfifex Trademark for ultrafine calcium 

carbonate. Used in paints, plastics, and inks. 

“Multimet.”"''* Trademark for a high-temperature al- 
loy composed of approximately equal parts of iron, 
nickel, cobalt and chromium. Used for applications 
involving high stress up to 1500°F and moderate 
stress to 2000° F. 

multiple proportions law. See chemical laws (3). 

“Multisorb” Trademark for a grade of man- 

ganese dioxide used as a solid absorbent for SOj and 
NO 2 in analytical chemistry. 

“Multi-Sperse.’’ Trademark for stir-in pulps of yel- 
lows, oranges, reds, blues, greens, violets and black 
compatible with all types of latex paints, including 
acrylic, butadiene-styrene types and polyvinyl ace- 
tate. 

“Multiwax.”'*^ Trademark for refined microcrystal- 
line wax obtained from crude petroleum. Composed 
primarily of alkylated naphthenes and isoparaffins 
with small amounts of normal paraffins. 

“Multranil 176.”^" Trademark for a polymer which 
in the solid form is similar in appearance to SBR 
rubber. A base resin of a two-component system 
which when mixed with the proper curing agents 
forms a versatile adhesive. 

“Multrathane.”**’ Trademark for series of compounds 
used mainly in formulations for solid urethane elas- 
tomers. Some are also used in the formulations of 
spandex fibers, urethane coatings and adhesives. 

“Multron.”®*’ Trademark for a series of polyesters 
used in the formulation of solderable urethane wire 
coatings, surface coatings, urethane foams, and 
adhesives. 

municipal waste. See sewage sludge; urban waste. 

Muntz metal. An alloy containing about 60% copper 
and 40% zinc; a low percentage of lead is sometimes 
added for free-cutting. It is classified as a brass, and 
is used primarily for condenser tube plates and other 
electrical applications. It is formed by hot-working, 
but is not amenable to cold-working. See also brass. 

“Murano.”™ Trademark for a synthetic nacreous 
pigment which has twin inherent colors, one being 
observed by reflected light and the second by trans- 
mitted light, the two colors being complementary. 
The pigment particles consist of a lead compound in 
the thin, plate-like crystals. The twin colors are usu- 
ally seen simultaneously, since part of the light 
reaches the eye by direct reflection from the surface 
of the crystals and part of the light is reflected from 
within the crystal layer and is transmitted through 
the intervening crystals. (See also nacreous pigment.) 
Use; To produce a play of colors when coated on sur- 
faces or incorporated in transparent plastics or plas- 
tic film. 

muriatic acid. Obsolete name for hydrochloric acid. 
The related term muriate, indicating presence of 
chlorine in an inorganic compound, is also obsolete. 

muscone. See musk. 

muscovite (white mica; potassium mica; isinglass 
KAl 2 (AlSi 30 io)(OH) 2 . A natural hydrous potassium 
aluminum silicate of the mica group (q.v.). 
musk 


fresh; dried, in grains or lumps with color resem- 
bling dried blood. Strong characteristic odor provid- 
ing an animal note to products in which it is used, 
which has become increasingly popular. The odor- 
bearing constituent is muscone or muskone, 
CH3C15H27O, a 15-carbon ring with ketone oxygen. 
Derivation: Natural: Secretion from preputial folli- 
cles of the musk deer. Synthetic: (a) ketones and 
lactones with 15- or 16-carbon rings, structurally re- 
sembling the odoriferous principles of natural musk, 
civet, and musky-type plants. Among these are am- 
brettolide, civetone, muskone, exaltolide. (b) Ni- 
trated compounds, usually nitrated tert-butyl-tolu- 
enes or xylenes or related compounds. The three 
most commonly used in perfumery are musk am- 
brette, musk ketone, and musk xylene. 

Uses: Cosmetics and perfumery (fixative); fragrances; 
mothproofing agent. 

mustard gas. Legal label name for dichlorodiethyl 
sulfide (q.v.). 

mustard oil, artificial. See allyl isothiocyanate. 

mustard oil. Any of several organic compounds hav- 
ing the formula R — N= C =S, in which R is an alkyl 
or aryl radical, — NCS an isothiocyanate group. Its 
best known member is allyl isothiocyanate (q.v.), 
the characteristic ingredient of mustard oils. See also 
nitrogen mustard. 

Hazard: Highly toxic and irritant to mucous mem- 
branes. 

mutagenic agent. (1) Any of a number of chemical com- 
pounds able to induce mutations in DNA and in liv- 
ing cells. The alkyl mustards, as well as dimethyl 
sulfate, diethyl sulfate, and ethylmethane sulfonate, 
comprise a group of so-called alkylating agents, 
reacting with the nitrogen atoms of guanine, a con- 
stituent of both RNA and DNA. This reaction affects 
the guanine molecule in such a way as ultimately to 
induce a mutation in DNA by depurination. Nitrous 
oxide can deaminate both guanine and cytosine. If 
DNA having transforming activity is exposed to such 
deamination conditions, it is slowly deactivated. 
Nitrous oxide also produces mutants in whole cells, 
whole bacteriophage, some viruses, and in DNA hav- 
ing transforming ability. 

(2) Ionizing radiation. 

“MV33.’’*'’^ Trademark for a vitreous refractory mul- 
lite; used in ceramics. Impervious to gas; compres- 
sive strength, 150,000 psi; max. service temperature 
3200° F; hardness (Mohs) 9. Fabricated by casting. 

MVE. Abbreviation for methyl vinyl ether. See vinyl 
methyl ether. 

m.w. Abbreviation for molecular weight. 

“MX.” ’'"’Trademark for fiber-bonded abrasives. 
Properties: High tensile strength and resistance to 
impact and heat shock; unusually resilient. 

Uses: For finishing and polishing flutes of taps, drill 
end mills, reamers, etc.; removing burrs from milling 
and drilling operations; breaking edges of cast alu- 
minum parts, etc.; cleaning cast iron molds; removing 
flash from molded plastics. 

“Mycifradin” Sulfate.’’’ Trademark for neomycin sul- 
fate (q.v.). 

“Mycoban.””’ Trademark for sodium and calcium 
propionates. Tliese salts inhibit the growth of many 
fungi and of some microorganisms, particularly Ba- 


Propcrties: An unctuous brownish semi-liquid when 

Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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rlSds significant pe- 

to inhibit tnoid 

“Mjcostatin.”^'^ Trademark for nystatin (q.v.). 

salts, and water Th^ liL-^frarf-^’ J?°‘y^accharides, 
sphingolipids and JyceroDhosDha°t« 
contain long-chain® fatty Lrdf^lr 
centration of pohamsatiiratP^ 'i- ^ ‘con- 

centrations of bng-chain snhin 
sition is essentially constam compo- 

animajs, and also L between aduhs a ' h"- o'" 

breakdown of the lipid struct.ir^iV '"f?n‘s. The 
actenstic of muItipIe'^scleS ® 

available t^es^ used for 1 P‘^*-''^s‘cr film. Seven 
packaging purposes ^'^ctrical, industrial, and 
Forms: Roll and sheet. 


*"3. Ftriacontanol and 1-hentriacon- 

TsSVaifbeS"w?r^-^»^-°^ (approx). A.. 

"pro^ mb? of/r CH3 (CH,)uC 00H. 
alcohol LdTfhV7^ cnjstalhne solid. Soluble in 
(«0»C) b.p 326 2ic 2M W Sp- S'- «■'» 

SSS SlttS"'”” “™ - 

F-C-C. 

and perfumes“rZ‘'“= forflavon 

n penumes, component of food-grade additives. 

^ri VT ¥— 


“syn,. 

basn'fan (q.v.). 

ilar to bemogbWm The°chfe°f'dlff"" '"^'‘ccule sim- 
globm complexes onf hem?5'="®"^ ‘hat myo- 

So'heL^.'"’°«'°‘’‘" ^“'"P'^^ ^h^mfgroTp^Se 


ixt 

also heme. 

ntyo-inositol. See inositol. 

Lues'that^ataS’lh^Ston 2“ 


*ATP -I- 


Skri£”C?'®7~ 

soluble in watpr- ° ^.niyrcene I.471 f 20 °o i 

gl-ciaSi gd"'’col “''?»( 'Mo'Sta 
U.«: P^para,™ .fSaSSjgS; 

Myrcene SS.”’’* t ^ niicais, flavoring, 

the triply unsaturated alintipt-^°i, ^ ^P^cial grade of 

‘y 75ye. Balance mainly /-liC^ene '^‘"™oni pur- 

Uctes. Bay rum; perfumes; fiavo: 


myrisfica oil. N.F. name for nutmeg oil. 

™^>]ycende‘^n?’/..‘"-"’^"*‘^‘^^ CjHiCOOCCnHii)!. A 
natural fatty oils."^'"®’ a small extent, in 

"’SS frHl%"^'f'r^‘^"‘^-9-enoic acid) 
m p —4°c p ’^^(^^prCOOH. Colorless liquid; 
oijP- 4 C. Found in fat of some seeds and in fish 

niKistoyl peroxide (C,jH, 7 C 0 ), 0 , 

b.p^ 2M 10?^ on®° T-; «'■• 20/20=C: 

point 285'F.;J7°n'?;i?^ I71.5°C; m.p. 38=Q flash 
soluble in f*\h^ (26°C). Insoluble in water; 

Combustible. LowCbSy 

Grade; Technical 

Use"?n^'^’ tanks, 

intermeribtp^ ^y^hesis; plasticizers; anti-foam agent; 
ics- wettino fixative for soaps and cosmet- 

suDDositorifc-^^u"*^ detergents; ointments and 
ing preparation!’.^'”^”"'’ ‘°°‘hpaste; specialty clean- 

myristyl chloride. See tetradecyl chloride. 

"SiSSSS” a .i,»H 

Uses; Corrosion inhibitor, acid-stable, 
m^istyldimethylb^ylammonium chloride 

^ quaternao' ammonia 
and detergem^^^ flowing powder; used as a surfactant 

mjTistyl lactate. See “Ceraphyl” 50. 
mjTistyl mercaptan. See tetradecyl thiol. 

tYlVPi»U 


ors. 


“ WVJ'l ll/lUl, 

Commiphora myrrha or other 
in alpnh^( Partly soluble in water and partly 

Habiipf- p Combustible; low toxicit}'. 

Uses npn^-r Arabia. 

ntniices, perfumery; pharmaceuticals; odorant. 



N (1) Symbol for nitrogen (q.v.). The names oj" 
compLnds (such as N,N-dibuti-l urea) “ntam this 
symbol as an indication that the group or groups 
appearing next in the name (i.e., the buty S^oup 
the example cited) are joined to the 
in the molecule. The molecular fornnila is N,. (2) 
Mathematical symbol for Avogadro s Number. 

N Abbreviation for normal solution. See normal (2). 
n Symbol for refractive index; nD'® is refractive index 
under standard conditions of temperature and %\a%e 
length (sodium D line), 
n- Abbreviation for normal. See normal (1). 

Na Symbol for sodium. 

“NA-22.”^* Trademark for 2-mercaptoimidazoline 

CH2CH;NC(SH)N H. 

Properties; A white powder, sp. gr. 1-42; m.p. not lower 

than 195°C. 

Use; To accelerate vulcanization of neoprene. 

nabam (disodium ethylenebisdithiocarbamate) 

NaSSCNHCHzCHjNHCSSNa. . , , 

Properties; Colorless crystals when pure; easily soluoie 

in water. -ifo- 

Derivation; Addition of carbon disulfide t 
holic solution of ethylenediamine J- 

tralization with sodium hydroxide; or “y r 
ethylenediamine with carbon disulfide in q 
sodium hydroxide. 

Grades; 19% aqueous solution. mpm- 

Hazard; Toxic and irritant to skin and muc 
branes; narcotic in high concentrations. Use y 

restricted. . ■ i r„,- Hpriva- 

Uses; Plant fungicide; starting material to 
tives that are also pesticides. 

“Nabor.”^'” Trademark for basic dyes intended espe- 
cially for dyeing acrylic fibers. 

NAC. Abbreviation for National Agricultural Chem 
cals Association (q.v.). 

“Nacan.”^'’' Trademark for meta-nitrobenzenesulfonic 

acid, sodium salt. 

“Naccogene.”^'” Trademark for azoic compositions. 

“Nacconate.”*^' Trademark for a group of diisocj 
anates. 

Containers; 5- and 55-gal special lined , --jj 

Uses; In preparation of flexible, semi-ngid, S 
urethane foams; elastomers; protective coa g , 
hesives; spandex-type fibers, and textile linis 


“Nacconol.”'^’ Trademark for a group of ‘^chniral 
biodegradable linear alkyl sulfonate deterge 
alkyl sulfonate, linear. 

Uses; Industrial cleaners, specialty compound S- 
entrainment; emulsion polymerization; textii 
ing agent; detergent intermediate. 


“Naccosol” A.*'” Trademark for a sulfonated alkyl- 
ated aromatic compound, primarily a wetting agent. 

“Karcntan” A Trademark for an alkyl aryl sodium 

leather; useful in the dispersion of thick slurries. 

“Naccufix”''' Trademark for a copper organocom- 
plex for fixing direct dyes on cellulose fibers. 

“Nacelan Trademark for water-insoluble dyes 
%emed in water and forming solid solutions in 
synthetic fibers. 

/e^entVipr r>f nearll A form of calcium carbonate 
"^"crSd bv^he'^epithelial cells in the mantle of the 
ovster The crystals are bonded by conchiolm 
(CjjHmNjOu); the layers built up by excretion fo 
pearls. 

or tKorated in plastics. The pigment particle is 

i^ it and transmits the remainder to the crystals 
hpfow The nacreous effect is obtained from the si- 
multaneous renection of light from the many parallel 
microscopic layers. 

..XI rior Trademark for synthetic nacreous pig- 
ment consistilig of lead salts '^r>'Stallized in the fom 
Cf extremely thin plates and suspended m a suitabl 
liquid vehicle. 

NAD. See nicotinamide adenine dinucleotide. 

..XT j- MotVivi Anhvdride Trademark for methyl- 

bicycloi;2.2.1]heptene-2,3-dicarboxylic anhydnde iso- 

PmTerries;”c?iorless to light-yellow viscous liqui^ 
^^sLsity 175-225 cp ( 25 °C); refract. v^ index 1.5^^_ 

1 506 (n 20/D); sp. gr. 1.200-1.250 (20/20 uj. mis 
cible in all proportions with acetone, benzene, naph- 

Use^s’ during agent for epoxy resins; intermediate for 
pSeste^ralkyd resins, and plasticizers; electrical 
laminating and filament-winding. 

“Nadone.”"’ Trademark for cyclohexanone (q.v.). 
NADF. See nicotinamide adenine dinucleotide phos- 
phate. 

“Nafion.”'* Trademark for a perfluorosulfonic acid 
membrane used in manufacture of chlorine and 
caustic soda. It is a chemically stable lon-exchange 
resin. 


NaK (sodium-potassium alloy). 

Properties; Soft silvery solid or liquid; must b- k^t 
awav from air and moisture. The liquid forms come 


igcni; detergent intermediate. i, , rnntrnu 

r of Trade Mark Products. For page number see Contents. 

Superior numbers refer to Manufacturers 
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liqufd alloy potassium (or sodium), metallic 

Grades: (a) 78% K, 22% Na; m.p. -I1°C- b p 784°C‘ 

ircVo tlfo/r Na; m.p: 

ty L, b.p. 825 C; density 0.886 g/cc (IOO°C) ^ 

Containers; Stainless steel cans (3, 10 25 200 IbsV 
small glass ampules. ’ " 

Ha^rd; Ignites in air; explodes in presence of mois- 
Use V°S’or so^dl"’ kerosene. 

™r®So,!S'1Xf ‘l5?.™Tbfe“' 

Uga, ,gbe, J’Sy"*'' 

“"a’S” f» P e™„p o, 

ieals, cleaning comnm.nHc’ P.^P^^-making chem- 

and brush controls ^ inKr^*’ "'eed 
compositions, apparatus oumnf antilubricating 

proportioning chemicals.’ ^ mechanisms for 

polSr usJd' for dar1fWn?ind" f high 

and municipal water supnlils i ^ 

as a polyelectrolyte (o J’F behaving 

ofless than 1 ppm- "^"‘^"n'mtion 
trations as a filter^id. ^ eoncen- 


dimethyl'phosphafe^”'^ '’^■‘*'hromo-2,2-dichloroethyl 
(CH,0),P(0)0C{Br) HCBrfCn, 

Technical compound 'is°a"'‘ H ^ "’■P. 26»C 

h-P- no°C (ols mm) '■'JU'd; 

soluble in aliphatic solvemi ^ ^ slightly 

HS'^'chof- in’wme? 

stricted. ^ '"esterase inhibitor. Use may be re 
Use: Insecticide. 

(Rad) Vo?son‘Tabel°(Airr 

ceptable on passenger planes Not ac- 

“Nalgene Tr .i 

for industry, research'^^nn'^ Plastic laboratory ware 

r^din-AoneV-SboTylicfcid^Llst"d^ 

K™"‘'h-chain dodecylbenzen^n mplace 
'■near alkylbenzenes su^rnn"., ‘'''decylbenzene; the 
oleum by batch o^ coS"***^ readily with SO or 


types of depressants. Nalorphine is used as a bin 
naTotlc aS"^ al‘°°‘ ‘he mechanism of 

p"h[^eToiso‘nrn"g. lSalVnarS°" 

'^tematysalts.^'^^^^"’^'^'' ^ organic qua- 

NaMBT. See sodium MBT. 

'^phirus com^S^.^’’’' ^ organophos- 

nano-. Prefix meaning 10'’ unit (symbol n) I ng = I 

m1nSn= = ' 

^purit^^'lmn for a grade of chemical 

ten parts per Ui'lhon."^'^"‘^"‘^ 

"^miHimfcron"'^’ billionth (10'’) meter, equal to I 

^a*Ir^im Trademark for liquid naphthenates of 
’ ‘^°halt, copper, iron, lead, manganese, and 

Uses: Drier for paint and printing inks. 

"^nallhivi aluminum soap of a mixture of oleic, 
naphthenic and coconut fatty acids. 

powder; mixed with gasoline, it 
Haz^rf ®u ®‘®hle from -40° to I00°C. 

I W dangerous fire risk, 

age throwers and fire bombs; gasoline stor- 

^au?horhies^”*^*'°"* (Rail, Air) Not listed. Consult 


naphtha 

Plied (petroleum ether). A generic term ap- 

teiim '■efined, or unrefined, petro- 

less liquid products of natural gas not 

mV.-?" 5 which distil below 347°F 

hpirm, iVor ‘h®” 95 percent of which distil 

in arV ^ '"hen subjected to distillation 

‘h^ Standard Method of Test for 
SimVii ^’d" ‘^a^oime. Naphtha, Kerosine, and 
-vVr? Products (ASTM D 86). F.p. 

tion tp’ ^®®h point -57°F; autoigni- 

tion temp. 550° F; sp. gr. 0.6. 

limft? • P^i.^mmable, dangerous fire risk. Explosive 
limits in air 1 to 6%. 

^i??p (by various cracking processes) of gaso- 

riaiL '^^Phthas, petroleum chemicals, espe- 

nrnm I ‘hyicne. Cracking for ethylene also produces 
hutadiene, pyrolysis gasoline and fuel oil; 
source of synthetic natural gas (q.v) 

mihi'"f f^cd label. (Air) Flam- 

mable Liquid label. 

■*• ^ ('farnish makers and Painters); (pe- 
troleum spirits; petroleum thinner. 

r ^ number of narrow-boiling-range frac- 
in an.wcP^‘™ with boiling points of about 200 
rann ^'^cording to the specific use; distillation 
lh?p®ai 290° R; sp. gr. 0.7543; density 6.280 

(TCC) -’70° F; flash point 57° F 

nfp? Ti .P‘a™"t.able, dangerous fire risk, 
uses. I dinners in paints and varnish. 

C^^h) Red label. (Air) Flam- 
mable Liquid label. 

A petroleum fraction with volatility 
I’c .li?!' ‘°.‘hc higher boiling fractions of gasoline. It 
primarily in blending with natural gasoline to 
P uce a finished gasoline of specified volatility. 
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(c) cleaners’. A dry-cleaning fluid derived from pe- 
troleum and similar to Stoddard solvent (q.v.), but 
not necessarily meeting all its specifications. Hash 
.Doint 100°F. 

(2) coal-tar 

(a) heavy (high-flash naphtha) 

Properties; Deep amber to dark red liquid; a mixture 
of xylene and higher homologs; sp. gr. 0.885-0.970; 
b.p. 160-220‘>C (about 90% at 200°C); flash point 
100°F; evaporation 303 minutes. 

Derivation: From coal-tar by fractional distillation. 

Containers: Drums; tank cars. 

Hazard: Toxic by ingestion, inhalation, and skin ab- 
sorption. Moderate fire risk. Tolerance, 100 ppm 
in air. 

Uses: Coumarone resins; solvent for asphalts, road 
tars, pitches, etc.; cleansing compositions; process 
engraving and lithography; rubber cements (solvent); 
naphtha soaps; mfg. of ethylene and acetic acid. 

(b) solvent (160° benzol). 

Properties: A mixture of small percentages of ben- 
s.e.ve Aud Asviiva?,? mfh xyleae ane! higher homoiogs 
from coal-tar. (a) Crude: dark straw-colored liquid, 
(b) Refined: Water-white liquid. Sp. gr. (a) 0.862- 
0.892, (b) 0.862-0.872; b.p. (a) about 160°C (80%), 
(b) about 160°C (90%); flash point (a) and (b) about 
78°F. 

Derivation: From coal-tar by fractional distillation. 

Grades: Dark straw; water-white. 

Containers; Drums; tank cars. 

Hazard; Flammable, dangerous fire risk. 

Uses; Solvent; xylene; cumene; nitrated, for incorpo- 
ration m dynamite. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 

naphthacene (tetracene; rubene) CigHij. The molecule 
consists of four fused benzene rings. 

Properties; Orange solid; sp. gr. 1.35; m.p. about 
350°C; not easily soluble; slight green fluorescence 
in daylight. 

Occurrence; In commercial anthracene and coal tar. 

Hazard; Explodes when shocked; reacts with oxidiz- 
ing materials. 

Uses: Organic synthesis. 

naphthalene (tar camphor) C.oHs. 



Properties: White crystalline, volatile flakes; sti 
coal-tar odor. Soluble in benzene, absolute alci 
and ether; insoluble in water. Sp. gr. 1.145 (20/4' 
m.p. 80.2°C; b.p. 217.96°C; flash point )76°F. 5 
31 room temperature. Autoignilion te 

v,om6t,sti'6fe. 

Lwivation: (a) From coal-tar oils boiling betv\ 
1° 250°C (middle oil) by crystallization and 
tillation. (b) Prom petroleum fractions after vari 

catalytic processing operations. 

Tqoo i point, 74°C min (crude) to ab 

scintillation (80-8 1 °C). 
onus; Flakes, cubes, spheres, powder. 

Containere: Caps; drums; tank cars. 

f inhalation. Safety data sheet a^ 

ini? "Pio^^anufacturing Chemists Assn., Wi 
tolerance, 10 ppm in air. 

• Intermediate (phthalic anhydride, napht 


“Tertralin,” “Decalin,” chlorinated naphthalenes, 
naphthyl and naphthol derivatives, dyes); moth re- 
pellent; fungicide; explosives; cutting fluid; lubricant; 
synthetic resins; synthetic tanning; preservative; sol- 
vent; textile chemicals; emulsion breakers; scintilla- 
tion counters. 

Shipping regulations: (Air) Crude or refined; Flam- 
mable Solid label, 

alpha-naphthaleneacetic acid (l-naphthyiacetic acid) 
C.oHrCHrCOOH. 

Properties: White crystals, odorless; m.p. I32-135°C. 
Soluble in acetone, ether, and chloroform; slightly 
soluble in water and alcohol. 

Grades; Usually supplied in dilute form, either as a 
powder or liquid solution ready for use. 

Containers: Powder; fiber cans or multiwall paper 
sacks; solution: glass bottles and carboys. 

Hazard; Moderately toxic; skin irritant. 

Uses; Inducing rooting of plant cuttings; spraying 
apple trees to prevent early drop. 

alpha-naphthaleneacetic acid, methyl ester (MENA). 
C10H7CH2COOCHJ. A plant growth regulator or 
hormone, used for delaying sprouting of potatoes, 
weed control, thinning of peaches, etc. 

naphthalene, chlorinated. See chlorinated naphthalene, 
naphfhalenediamine. See naphthylenediamine. 

1,5-naphthalene diisocyanate CioH6(NCO)>. White to 
light yellow crystalline solid; m.p. 127--I3*i°c. 

Hazard: Toxic and irritant. 

Use: Manufacture of polyurethane solid elastomers. 

naphthalene-l,5-disulfonic acid (Armstrong’s acid) 
C,oH6(S03H)2. 

Properties: White crystalline solid; soluble in water. 
Derivation: Sulfonation of naphthalene with fuming 
sulfuric acid at low temperature and separation 
from the 1,6 isomer. Combustible. 

Hazard: May 6e toxic. 

Uses: Intermediate for dyes. 

naphthalene-2,7-disulfonic acid CioHf,(SO,H)j. 

Properties: White crystalline solid; soluble in water. 
Combustible. 

Derivation: Sulfonation of naphthalene at high tem- 
perature and separation from 2,6-isomer. 

Hazard; May be toxic. 

Use: Intermediate for dyes. 

alpha-naphthalenesulfonic acid CioHtSOiH • HjO. 
Properties: Deliquescent crystals; soluble in water, al- 
cohol, and ether. M.p. 90°C. Combustible. 

Derivation: Interaction of naphthalene and sulfuric 
acid. 

Hazard: May be toxic. 

Uses; Starting point in the manufacture of alpha- 
naphthoi, alpha-naphtholsulfonic acid, alpha-naph- 
thylaminesu/fom'c acid; solvent (sodium sail) for 
phenol in the manufacture of disinfectant soaps. 

beta-naphthalcncsulfonic acid CioHtSOiH or 
C,oH,SO.H • H 2 O. 

Properties; Non-deliquescent. while plates; m.p. 124- 
I25°C. Soluble in water, alcohol, and ether. Com- 
bustible. 

Derivation; Sulfonation of naphthalene. 

Hazard: May be toxic. 

Uses: Starting point in the manufacture of beta- 
naphthol. beta-naphtholsulfonic acid, beta-naphthyl- 
aminesulfonic acid; etc. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 



2-NAPHTHALENETHIOL 


598 


2-naphfhalene(hioI. See “RPA.” 
1,3,6-naph^alenefrkuIfonic acid, frisodium salt 
type Stags’- " diazo 

Kxiite. Ai ,0 .lS„?d““„”"pieS°" 

naphtha, petroleum. See naphtha (I). 
naphtha, solvent. See naphtha (2b). 
naphtha, V.M.&P. See naphtha (la). 

misleading^rnd'^obso^esrem"' is 

"■Sl.er 

Iroleum by exiraciion with 

subsequent acidification solution and 

are relatively high in "hese aciH ‘=rudes 

grade is a mixture, usually commercial 

pleasant odor; corrosive 1o metat Th‘;° u- 
naphthenic acids is in /h,. J Pie chief use of 
naphthenates for paint driers metallic 

S‘im?g'Igent!eta dL“rSs'!'Sr' 

acid; 

Pro"p1rtiS"wS^ C,„H,(NH,)s 63H."’'"° 

oSarS#*”' »»‘'r 

■'Sa;."”' '-Mroxy„.pb,b.,;„,i 

aereeabl' Iasleahi'ble'*br b"*'"® Pa^^der; dis- 
ether; insoluble in water «;n ^^"prie, alcohol and 
(95/4°C); m.p. K b p^ygV'^^f (fC), 1.0954 

suWimes; refractive index' 1.6206V8^Q. CoS’ 

sul- 

y ’ “'^gan'c synthesis; synthetic perfumes 
C?Hf5H.“' (2-naph.hol; 2-hydroxynaphthalene)' 
powder-'daYkSs’ whS; leaflets, or white 

stable in air but darLnfnn ‘ Phenol-like odor; 

307°^' SoP^,"’-P- '2'-6" c:b p^'T85oc ‘o 

Ju/ t*. Soluble in alcohol \,tu' ^lash point 

^ol, oils and alkaline soln’t'^*^^'^’- ‘^I’lcroform, glyc- 
'“'“‘'“ns; insoluble in wlter. 

fonate with®Mu“tic"foda‘^ tIII ^=‘^;"aphtiialene sul- 
Crad^ sublimed' Product is distilled in 

oils; msecticidls; synthes rof'f®"'®- rubber, fats 
ticals, perfumes. ^ of fungicides, phamaceu 


^thSi-c^c'd 3-hydroxy-2-naph. 

l-naphthol-3,6-disulfonic acid C,oH 5 (SO,H),OH 

°Ea°e"'wfth"r naphthalene-l,'3,^tri. 

ISthvlw diazotization of 

Hazard: May be toxic. 

Use; Dye intermediate. 

'■5“pli(Jo“”"'' (S'l'p'ikppr. pdd) 

Properties: Colorless crystals 

diru'lfoni!^^?S“K."’PJ^®'‘*°P l-naphthylamine-4,8- 

heari diazotization and acidifying with 

Hazard; May be toxic. 

Use; Dye intermediate. 

^’su!fonio'’^’-^'^j^"'f?"'' 30id; beta-naphtholdi- 

sulfonic acid) C,oH 5 (OH)(SO,H) 2 . 

uble^in ‘colorless, silky needles; sol- 

uble in water, alchol and ether. 

ac?d‘roR^\ ‘’f^.P'og beta-naphthol with sulfuric 
5 g]( ^ dissolving the melt in water and adding 

''urying amounts of 2-naph- 
thp common article of trade is 

for textiles. The diso- 

nifroDPn ^ ® reagent in the detection of 

nitrogen dioxide in the air. 

2-naphfhol-3,6-disulfonic acid, disodium salt (R salt), 
bee 2-naphthol-3,6-disulfonic acid. 

^*CioH!oH(S*^K)f‘’"''^ (fr salt) 

^l?*^'^wate^*^'*^ needles, dry or in paste. Very solu- 

^“'fooatlug beta-naphthol in oleum, di- 
Pgjg ® "'uter and salting out with potassium sul- 

Hazard: Probably toxic. 

Use: Azo dyes for textiles and lakes. 

^ dye used in crystallizing solar 
cnrnt;^ increases the evaporation rate by added ab- 

rirrSi^t" °f energy; 5 ppm Js said to increase salt 
production from 15 to 20% 

beta-naphthyl methyl 

beta naphthol sodium. See sodium beta-naphtholate. 

®e'd (NW acid; Neville and 
r H /^uf,?i?\?*Pbu-naphtholsulfonic acid) 




Winihl ■ *•5°"."'. (blW acid; Nev 

P H ulpha-naphtholsulfonic acid) 

P|oH 6(OH)S03H. 

^P®*^|!^®j,^'Pransparent plates. Soluble in water. 

the sodium salt of naphthionic acid 
by hydrolyzing the amino group. 

3^echnical. Also commonly handled as the 
odorless cream to light tan, dry- 

ground powder. 

Hazard: May be toxic 
Use: Dyes. 

1 naphthol-^^lfonic acid (L acid; alpha-naphtholsul- 
fonic acid) C,oH 6 (OH)S 03 H. 
roperties: White solid. Soluble in water, 
uenvation: (a) From naphthalene- 1,5-disulfonic acid 
oy lusion with caustic soda, (b) From 1 -naphthyl- 
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amine-5-sulfonic acid by diazotizing and boiling the 
diazo solution with dilute sulfuric acid. 

Grades: Technical. See also i-naphthol-5-suIfonic 
acid, sodium salt. 

Hazard; May be toxic. 

Use; Dyes. 

2-naphthol-l-sulfonic acid (beta-naphtholsulfonic acid) 
C,oH6(OH)S03H. 

Properties; White crystalline solid; soluble in water. 

Derivation; By sulfonating beta-naphthol with 2 to 
2.5 parts of 90 to 92% sulfuric acid at about 40°C. 

Hazard; May be toxic. 

Use; Intermediate for Tobias acid. 


2-naphfhol-6-sulfonic acid (Schaeffer’s acid; beta-naph- 
tholsulfonic acid) C,oH 6 (OH)S 03 H. 

Properties; White leaflets; soluble in water and alco- 
hol. M.p. 122°C. 

Derivation: By sulfonation of beta-naphthol and sep- 
aration from the crocein acid formed simultane- 
ously. 

Grades: Technical. Also commonly sold as the so- 
dium salt, a cream to light tan, dry ground powder 
with faint naphthol odor. 

Hazard: May be toxic. 

Use: Dyes. 

2-naphthol-7-suIfonic acid (Cassella’s acid; mono-sul- 
fonic acid F; Facid; mono acid F; beta-naphtholsul- 
fonic acid) C,oH 6 (OH)(S 03 H). 

Properties; White crystals; soluble in water and alco- 
hol; m.p. 89'’C. 

Derivation: By fusion of naphthalene-2,7-disulfonic 
acid with caustic soda or by heating the acid with 
an aqueous solution of caustic soda in an autoclave. 
Grades; Technical. Also sold as the sodium salt, F 
salt. 

Containers; Fiber drums. 

Hazard: May be toxic. 

Use; Intermediate for dyes and pigments. 

2-naphthoI-8-sulfonic acid. See crocein acid. 

alpha-naphtholsulfonic acids. See l-naphthol-4-sulfonic 
acid and l-naphthol-5-sulfonic acid. 

beta-naphtholsulfonic acids. See 2 -naphthoI-I-sulfonic 
acid, 2-naphthol-6-sulfonic acid, 2-naphthol-7-sul- 
fonic acid, and crocein acid. 

l-naphthol-4-suIfonic acid, sodium salt. See l-napli- 
thol-4-sulfonic acid. 


Tiwphthol-5-suIfonic acid, sodium salt (L-acid salt) 
C,oH6{OH)(SOjNa). 

Properties; Gray to light tan dry powder. Odorless. 
Containers; 175 lb fiber drums. 

2-naphthol'6-sulfonic acid, sodium salt. See 2-naph- 
thol-6-sulfonic acid. 


2-naphlhol-7-sulfonic acid, sodium salt. See 2-naph- 
thol-7-sulfonic acid. 


1.2-naphthoquinone (beta-naphthoquinone) CioH^O’. 
Iroperties: Orange-red crystals; m.p. I20°C (dee). 
Soluble in water, ether, benzene, alcohol. 

Hazard: Moderately toxic and irritant. 

Uses; Chemical reagent and intermediate. 


1,4-naphthoquinonc (alpha-naphthoquinone) C|l>H^ 
roperiics; Greenish vellow powder, odor like bei 
qiimone; m.p. ip-126°C; sublimes at 100°C; ' 
■ igluly soluble in water; soluble in ethyl alco 


ethyl ether, chloroform, benzene, and acetic acid. 
Combustible. 

Hazard; Moderately toxic and irritant. 

Uses; Polymerization regulator for rubber and poly- 
ester resins; synthesis of dyes and pharmaceuticals; 
fungicide; algicide. 

naphthoquinone oxime. See l-nitroso-2-naphthol; 2- 
nitroso- 1 -naphthol. 

l,2-naphthoquinone-4-sulfonic acid (beta-naphthoqui- 
none-4-sulfonic acid) CioH 5 ( 0 ) 2 S 03 H. 

Derivation: Oxidation with nitric acid of 2-amino-l- 
naphthol-4-sulfonic acid or I-amino-2-naphthol-4- 
sulfonic acid. 

Hazard: May be toxic. 

Uses: Dye intermediate; identification of sulfonamide 
derivatives. 

naphthoresorcinol. See 1,3-dihydroxynaphthalene. 

l,8-naphthosultam-2,4-disulfonic acid (sultam acid) 
C,oH 4 (S 03 H) 2 NHS 02 . (The -NHSO 2 - group forms 
a third ring by attachment at the 1,8 positions.) 
Properties; White solid; soluble in water; slightly sol- 
uble in alcohol. 

Derivation; Oleum sulfonation of l-naphthylamine-8- 
sulfonic acid or l-naphthylamine-4,8-disulfonic acid. 
Hazard; May be toxic. 

Use; Intermediate for 8-amino-I-naphthol-5,7-disul- 
fonic acid (Chicago acid). 

beta-naphthoxyacetic acid (2-naphthoxyacetic acid) 
C10H7OCH2COOH. A plant hormone. 

Properties: Crystals; m.p. 156°C. Soluble in water, 
alcohol, acetic acid. 

I-naphthylacetic acid. See naphthaleneacetic acid. 

alpha-naphthylamine C10H7NH2. 

Properties: White crystals becoming red on exposure 
to air. Soluble in alcohol and ether; slightly soluble 
in water. Sp. gr. 1.13; m.p. 50‘’C; b.p. 301°C. Com- 
bustible. Flash point 315°C. 

Derivation; Reduction of alpha-nitro-naphthalene 
with iron and hydrochloric acid. Die mass is then 
mixed with milk of lime and distilled. 

Method of purification; Crystallization. 

Hazard: Toxic, especially if containing the beta iso- 
mer. Safety data sheet available from Manufacturing 
Chemists Assn., Washington, D.C. 

Uses; Dyes and dye intermediates; agricultural chem- 
icals. 

Shipping regulations: (Air) Poison label. 

beta-naphthylamine C10H7NH:. 

Properties; White to reddish lustrous leaflets. Soluble 
in hot water, alcohol, ether, and benzene. Commer- 
cial; m.p. 109.5°C; sp. gr. 1.061 (98/4°C); b.p. 306°C. 
Combustible. 

Derivation: From beta-naphthol by heating in an au- 
toclave with ammonium sulfite and ammonia. 

Method of purification; Distillation. 

Hazard; Toxic by ingestion, inhalation, and skin 
absorption. A carcinogen; must conform to strict 
safety regulations. Safety data sheet available from 
Manufacturing Chemists Assn., Washington, D.C. 

l-naphlhvlamine-3,8-disulfonic acid (epsilon acid) 
Ck.H.(NH;)(SO>H):. 

Properties; White crj'stalline scales; soluble in hot 
water. 

Derivation; Naphthalene-!, 5- and 1,6-sulfonic acids 
arc nitrated and reduced, resulting in 1-naphthyl- 
aminc-3,S- and 4,8-disulfonic acids. Tlic separation is 
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effected by crystallizing out the acid sodium salts of 
l-naphthylamine-3,8-disulfonic acid 
Use; Dyes. 

l-naph(hylamine-4,8-disulfonic acid. See derivation 
under I-naphthylamine-3,8-disuifonic acid. 

‘■'i" (■"-» R 

(C acid- Cassella 

^(sSyy '^'-ystalline solid; soluble in water 

°Sdd ^-nitronaphthalene-d.S-disul- 

'^af frl° ^'-O'stallization of sodium 

Hazard: May be toxic 

Use; Dyestuffs. 


Hazard; May ^ toS ^ 
Use; Dyes. 


Method of purification: Recrystallization. 

or SckTeparlt? 

Hazard: May be toxic. 

Uses: Azo and diazo dyes. 

acid”S;™Sg;H. 

DeS?n. ™‘er. 

acM hv t J-naphthylamine-5-sulfonic 

nnft . ^ ^“Ifonating naphthalene, nitrating, reducing 
Toda nih ‘•’^.“mbined precipitated acids with 
fmm '>8 sodium salt is filtered off 

intn frpf. ^ solution and transposed 

into free acid with hydrochloric acid. 

'idd foSdy". 


autoclave under pressure ^ an 

naphthylamine. P (b) Sulfonation by beta- 
Hazard; May be toxic. 

Use: Dyes. 

• Hci. 

m water, alcohol, and eRier^ '"® soluble 

alpha-naphthylamkr'’°" hydrochloric acid on 
Hazard: May be toxic.' 

Uses. Dyes; organic synthesis 

rli^&esJS^ in'd^^Sur S! 

nation with^L^m‘^(b)PFro"®P'?‘h^‘^™‘"® 
fonic acid by nitration pha-naphthalenesul- 
from ■-naphthylamine-8-’siiirnn-® separation 

Hazard: May be toxic acid also formed. 

Use: Azo dyes 

cither separatbn°ofthe’ co"mbf ''° h ’ i '‘^huction and 

- -P-ating by differenrc^rralfonTa^n^’LldS 


(Tobias acid; 2-amino- 

PronePrS ®r ®?,' n-"^ ^■®'''^ C,„H,(NH,)(S03H). 
h^.P Crystallizes in white needles. Soluble in 
not water. 

^®>nl^l'°i"' 2-naphthol-l-sulfonate (from beta- 

naphthol and sulfuric acid at 40° C) is heated with 

clave aT from^iOO fo"l 50 °^^^ "" 

'Vutbn'^ofL'dTu’msar' ^"®‘^'P“^‘‘°" 

Hazard; May be toxic. 

tical bnSeJers^ P'S"’®"'®’ 3"^ "P' 

^ (Broenner’s acid; 6- 

amino-2-naphthalenesulfonic acid) 

C,oH6(NH2)S03H. 

'“°*?''*css needles; soluble in boiling water, 
i^rivation; By heating sodium 2-naphthol-6-sulfonate 

180°C^°"^^'^*'^^*®^ ammonia in an autoclave at 

Technical. Also commonly sold in the form 
powder^°*^"^"' odorless, light gray to pink 

Containers; Fiber drums. 

Hazard; May be toxic. 

Use: Intermediate for dyes and pigments. 
2-naphthylamine-7-sulfonic acid (Cassella’s acid F; 

ProDel-tiet^'rnf ‘*1®*''’ ‘^®’‘" f C,oH6{NH2)SO,H. 
h„|P ' S Colorless crystals; soluble in water, alco- 
hol, and ether. 

^®'’Y"i'°"[,(^f/*clla’s acid F.) By heating sodium 2- 
phthol-7-suifonate with aqueous ammonia and 
monium acid sulfite in an autoclave. 

Hazard: May be toxic. 

Use; Dyes. 

2-naphthylamine-8-sulfonic acid (Badische acid). Sim- 
ilar to other naphthylaminesulfonic acids. 

l-naphfhylamine-3,6,8-frisulfonic acid (Koch’s acid; 8- 

u°AVT^.’^'""P''‘halenetrisulfonic acid) 
C,„H4NH2)(S02H)2. 

roperties: White solid; soluble in water (slightly), 
derivation: Naphthalene is sulfonated to naphtha- 
®'?5' ’^’O'ipsulfonic acid using oleum; and this tri- 
sullonic acid is nitrated cold and then reduced with 
iron. 

Hazard; May be toxic. 

Use: Dyes. 

l-naphthylamine-4,6,8-frisulfonic acid. See “Osmon.” 
beta-naphthyl benzoate. See benzonaphthol. 
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ortho-2-naphthyl meta, N-dimethylthiocarbanilate. See 
tolnaftate. 

naphthylenediamine (diaminonapthalene; naphthalene- 
diamine) CioH 6 (NH 2 ) 2 . There are eight isomers. The 
following properties are those of the 1,5 isomer. 
Properties; Colorless crystals; m.p. 190°C; b.p., sub- 
limes. Soluble in alcohol and hot water; very spar- 
ingly soluble in cold water. Combustible. 

Derivation: (a) By the reduction of alpha-dinitro- 
naphthalene. (b) By heating dihydroxynaphthalene 
with aqueous ammonia. 

Use: Organic synthesis. 

N-alpha-naphthylethylenediamine dihydrochloride 
C,oN 7 NHCH 2 CH 2 NH 2 ■ 2HC1. Colorless crystals; sol- 
uble in water. Used as reagent for the quantitative 
determination of sulfa drugs; for the detection of 
nitrogen dioxide in air. 

beta-naphthyl ethyl ether (nerolin) CioHTOCaHs. 
Properties; White crystals; orange-blossom odor; con- 
gealing pt. 35° C; soluble in 5 parts of 95% alcohol. 
Combustible. 

Derivation; Interaction of beta-naphthol and ethyl al- 
cohol in presence of sulfuric acid. 

Uses; Perfumes; soaps; flavoring. 

1-naphthyl N-methylcarbamate. See carbaryl. 

alpha-naphthylmethyl chloride. See 1-chloromethyl- 
naphthylene. 

beta-naphthyl methyl ether (beta-naphthol methyl 
ether; 2-methoxynaphthalene; methyl naphthyl ether) 
C10H7OCH3. 

Properties; White, crystalline scales; soluble in alco- 
hol and ether; insoluble in water. M.p. 72°C; b.p. 
274° C. Combustible. 

Derivation; (a) By heating beta-naphthol and methyl 
alcohol in presence of sulfuric acid, (b) By methylat- 
ing beta-naphthol with dimethyl sulfate. 

Use: Perfumery (soaps). 

alpha-naphthylphenyloxazole (NPO; ANPO; 2-(l-naph- 
thyI)-5-phenyloxazole) C 19 H 13 NO. 

Properties; Fluorescent yellow needles; m.p. 104- 
106°C. 

Grade; Scintillation. 

Containers; 100-g bottles. 

Use: Scintillation counter or wave length shifter in 
solution scintillators. 

N-l-naphthylphthalamic acid C.oHiNHCOCsHjCOOH. 
Properties; Crystalline solid; m.p. 185°C; almost in- 
soluble in water; slightly soluble in acetone, ben- 
zene, and ethanol; not stable in solutions above pH 
9.5 nor at temperatures in excess of I80°C; noncor- 
rosive; combustible; low toxicity. Do not store near 
seeds or fertilizers. 

Use; Selective, pre-emergence herbicide. 

alpha-naphthylthiourea (ANTU) C 10 H 7 NHCSNH:. 
Properties; Odorless gray powder; m.p. 198°C. Insol- 
uble in water and only very slightly soluble in most 
organic solvents. 

Derivation; From alpha-naphthylthiocarbamide and 
alkali or ammonium thiocyanate. 

Containers; Fiber cans. 

Hazard: Toxic by ingestion. 

Use; Rodenticide. 

Shipping regulations: (Air) Poison label. Legal label 
name, antu. 

naphitc. 


Naples yellow. See lead antimonate. 

“Napon.”^^ Trademark for a starch derivative con- 
taining both hydrophilic and hydrophobic groups. 
Uses; Emulsifying agent. 

narceine C 23 H 27 O 8 N • 3 H 2 O. 

Properties; White, silky crystals; bitter taste; odor- 
less. Soluble in alcohol and boiling water; less solu- 
ble in cold water; insoluble in ether. M.p. 150- 
160°C (commercial), I70-171°C (pure base). 
Derivation: Occurs in opium. May be obtained from 
narcotine. 

Use: Medicine. 

narcosine. See noscapine. 

narcotic. (1) A natural, semisynthetic, or synthetic 
nitrogen-containing heterocyclic drug that charac- 
teristically effects sleep (coma) and relief of pain, 
but also may result in addiction, i.e., a biochemical 
situation in which the body tissues become so adapted 
to the drug that they can no longer function nor- 
mally without it. Natural narcotics are the plant 
products morphine and codeine (constituents of 
opium), both of which are alkaloids (q.v.). Opium is 
obtained from the seed of the oriental poppy, Papaver 
somniferens. Semisynthetic narcotics are modifica- 
tions of the morphine molecule, e.g., diacetylmor- 
phine (heroin), ethylmorphine (“Dionin”), and meth- 
yldihydromorphine (metopon). 

Synthetic narcotics are meperidine, methadone, and 
phenazocine. (There are other addictive agents that 
are not narcotics). The sale of narcotics is strictly 
controlled by law in the United States. 

(2) Inducing sleep or coma. Many chemicals that 
are not narcotics in sense (I) have this property 
(chloroform, barbiturates, benzene, etc.). 

/-alpha-narcotine. See noscapine. 

naringin (naringenin-7-rhamnoglucoside; naringenin-7- 
rutinoside; aurantiin) C27H320i4- 
Properties: A flavanone glycoside (bioflavonoid). 
Crystals; m.p. 17I°C; bitter taste. Soluble in ace- 
tone, alcohol, warm acetic acid. 

Source: Extracted from flowers and rind of grapefruit 
and immature fruit. 

Containers; Fiber drums. 

Uses: Beverages; sweetener research. 

nascent. Descriptive of the abnormally active condi- 
tion of an element, for example, the atomic oxygen 
released from hydrogen peroxide and sulfur atoms 
evolved from thiuramsulfide accelerators. Tire term 
is now obsolesent. 

“Natac.”’*’ Trademark for a resin acid; density 
1.075-1.085, odorless, used as tackifier, bloom re- 
tarder, and processing acid. Neutral cure rate. 

National Agricultural Chemicals Association (NAC). 
An organization of chemical manufacturers con- 
cerned with the safety aspects of pesticides. Its Pesti- 
cide Safety Team Network can be called upon to de- 
contaminate accidental spills of the more toxic pesti- 
cides. 

“National" Boronated Graphites.’’'’ Trademark for a 
series of nuclear grades of graphite with unique char- 
acteristics of the combination of neutron absorption 
with heat dissipation, accomplished by dispersing 
boron as boron carbide particles in graphite. Safe to 
handle before and after exposure. See also graphite. 


Sec trinitronaphthalene. 

Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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^ng 'cSoK’ columns, shield- 

.. rods, fuel elements, crucibles, and molds. 

Uses-’^Callhnl^H oxalate. Na2C204. 

"t™. 

Slit?" ■ ® ^ "f ■»' »oi« 
tei r/r!?2!L2t'SKasT5^^ 

Em"SSrb"."r'l2“; Sf" 's fo'. 

_ «-3rw.«,. "Sr;y,^r.r,*h"^ 

Nalron 86. Trademark for a cationic polyelectro- 

efflucmil*rei^OTa‘i‘^of "qI of paper mill 

from water. ° waste and other solids 


■SL7'»'7'f f” Hydrokperlrylcelluloec. 

ifopre'neeymRficTfeelcoS °/ 

Chemical structure of natural rabber^ duplicating the 
"^frl'Hium ?hloride°and ‘luminu^^^ 

ijndinTSmateriairtotel^^ ‘"'^'^des' 

yst surface. See also Itgle/^caSr an active 
occurs hf Mture'^^the onn”*^ "’'’‘‘“■'e which 

^ade. Elemernrfrom l7olTj "^n 

^at may occur in either^theV/,. natural substances 
transuranium elements and !.n‘^ combined state, 
of other elements are ^n^hedP^^f *so‘opes 

naturally, e.g., petroleum" ‘ mixtures occur 

oral gas; others am mn-mkde c ’ ores, nat- 

compounds, e e of natural 

nals may be c®ons£edrbe‘’si’"P"^- 

T^e tem “synthetic natura?” i, (q.v.). 

thesized compounds that ar applied to syn- 

ural substance; for examnie'^® identical with the nat- 
natural nibber\he^p*^^«" natural gas and 
IS defined as any oreamV natural product” 

f Somsms; “natLal gasoline^ha ^ *‘''‘"8 

(see under gasoline). See also^SelfsfnS^ 


H^ard; Flammable, dangerous fire and bv^u • 

*0 17 %. ^ 

nei process), experimental auto fuel 
Shipping regulations; (Rail) Red Gas label rAirt 
SriSLPfl'f'’®'- acceptable on pa^enger 

s£ aTso^fuefied nPt"’"i ^'^ocfied petroleum gas 
gas. ‘(ocfied petroleum gas; synthetic natural 

natural gasoline. See under gasoline. 

Nafurefin.”'"' trademark for bendroflumethiazide. 

^tyre 1 fe°coDolvI^p'^^"’v\^?'^ ^ butadiene- 

Sg '■^“■''"d special pro- 

Snt InTdpT'" '"ler-soluble salts and low ash 
are ^sterhi^Ptf are “Naugapol K” series which 
A— EPl and ‘“M r-esin (“Kralac" 

wire and ^'astomers. Uses include 

sives and^m mechanical goods, adhe- 

soW’ floor ^? "‘d ore used for shoe 

soles, floor tile and wire and cable insulation. 

^aflces^*' ^'■ademark for a series of synthetic 

^'antfo^dant. ^'‘odemark for an alkylated phenol 

latex antioxidant for rubber and 

kets fooiwBi^ sponp, tire carcass, refrigerator gas- 
> ear, proofing, svire insulation and sundries. 

”^wooden^5h;^!'*xu'""*^^’ ond rosin used on 

derived includes all products 

turneniinp *^.P'o®.'''°cd and stumps, including rosin, 

^ turpentine, pme oils, tall oil and its derivatives. 

^methvl -9 isomer of A',A'- 

thioxamhene^o ' 7 P‘P®fa^inyl) propylidene]- 

(thiothixenet antipsychotic drug 

ohenothiaT’ ^ effective as most of the 

pnenothiazines. Approved by FDA. 

Naxol.”^"’ Trademark for cyclohexanol (q.v.). 

^spd"fi!^ Hydrotropes.”® Trademark for products 
dpiproBr.»"r*^'" uniform, clear, and mobile synthetic 
iraU Some examples of the chem- 

nniacc.-*^" m solutions and powders are; sodium, 

(ni fpnl "If ammonium salts of xylenesulfonate, 
toluenesulfonate, and benzenesulfonate. 


olitSed'^^^ 'pet'rT''""^ Mro- 

throughout the world Ttc^pi ° ®“™ 7 ’’®anng regions 

Ppe,'butInt"a'nd'’nilor“^^^^^ 

not be confused with Lt™f| should 

p'opmlS^: cXS'5i'-'7‘“ 

Odorless; autoignition temnp^ ® '‘‘ 5 “'^; almost 

•ng value lOOOBtu per cuFt E 

Co°nfar„‘"'i“ -P” « 


Nb Symbol for niobium. 
mA. Abbreviation for N-bromoacetaraide. 

^m'e (q for nickel dibutyldithiocarba- 

NBR. Abbreviation for nitrile-butadiene rubber. 

NBS. Abbreviation for N-bromosuccinimide. 

NC. Abbreviation for nitrocellulose. 

NCS. Abbreviation for N-chlorosuccinimide. 

Nd Symbol for neodymium. 

NDGA. Abbreviation for nordihydroguaiaretic acid. 

**]\r >» 197 ^ 

. Trademark for a heavy liquid solution 
f urea and formaldehyde; used to manu- 

compositions in which the ni- 
gen IS slowly available to growing plants. 

Ne Symbol for neon. 

“Neantine.”^'” Trademark for diethyl phthalate (q.v.). 
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“Neatex.”‘” Trademark for various grades of neats- 
foot oil (q.v.). 

neatsfoot oil 

Properties: A fixed, pale yellow oil with a peculiar 
odor. Soluble in alcohol, ether, chloroform, and 
kerosine. Sp. gr. 0.916; saponification value 194-199; 
flash point 470° F; autoignition temp. 828° F; iodine 
value 70, Combustible. Low toxicity. 

Derivation; By boiling in water the shinbones and 
feet (deprived of hoofs) of cattle and separating the 
oil from the fat obtained. 

Grades; 15°; 20°; 30°; 40°F cold test (the tempera- 
ture in ° F at which stearin separates). 

Containers: Tins; drums. 

Hazard: Subject to spontaneous heating. 

Uses; Leather industry for fat-liquoring and soften- 
ing; lubricant; oiling wool. 

neburon. Generic name for l-n-butyl-3-(3,4-dichloro- 
phenyl)-l-methylurea (q.v.). 

“Nectadon.”'^^ Trademark for noscapine (q.v.). 

“Neelium.”'" Trademark for a synthetic rubber coat- 
ing of the neoprene type which can be applied in films 
up to 20 mils. It is supplied in a two-package sys- 
tem of liquid and accelerator. 

“Neetol.”^'''* Trademark for a series of alkaline oils, 
based primarily on neatsfoot oil. 

Use: Leather industry (referred to as mayonnaise type 
fat-liquor). 

“Negatan.”*'” Trademark for negatol (q.v.). 

negatol. A condensation product of meta-cresolsul- 
fonic acid with formaldehyde. A polymerized dihy- 
droxydimeth^ldiphenylmethanedisulfonic acid. It is 
dispersible in water forming colloidal solutions 
which are very acidic. The pH of a 5% dispersion is 
about 1.0. 

Use: Medicine. 

“NegGram.”'*^ Trademark for nalidixic acid (q.v.). 

“Neguvon.”’*' Trademark for trichlorfon (q.v.). 

“Nekal.”“’ Trademark for a series of wetting and 
dispersing agents. 

“NeHo.”‘'“ Trademark for a series of pine products 
(rosin, pinene, turpentine, etc.) characterized by ex- 
treme purity and uniformity. 

“Nemafume.”** Trademark for l,2-dibromo-3-chloro- 
propane; 99% purity. 

“Nemagon.”'^* Trademark for a soil fumigant con- 
taining 95% l,2-dibromo-3-chloropropane. 

Hazard: Toxic by inhalation and skin absorption. Ir- 
ritant to skin and eyes. Moderate fire risk. 

nematocide. An agent which is destructive to nema- 
todes (roundworms or threadworms). 

“Nembutal.”^ Trademark for pentobarbital, calcium 
or sodium. See barbiturate. 

neo-. 

prefix meaning new and designating a com- 
'P some way to an older one. 

A prefix indicating a hydrocarbon in which at 
least one carbon atom is connected directly to four 
other carbon atoms; as, neopentane, neohexane. 

Ncobee. Trademark for series of cosmetic and 
pharmarcutical grades of sjmthetic oils derived from 
natural fatty products. 


“Neobon.” Trademark for a synthetic rubber coat- 
ing of the neoprene type for protection against cor- 
rosion. It is supplied in a two-package system of liq- 
uid and accelerator. 

“Neochel.”^®* Trademark for a wetting agent used in 
copper plating. A liquid replacement for Rochelle 
salt with proprietary additives. 

“NeoCoaf.”^"'* Trademark for a self-curling liquid 
neoprene maintenance coating for steel, concrete, 
and wood surfaces. Resistant to corrosive atmo- 
spheric conditions, splash and spill of chemicals, and 
to abrasion. 

“NeoCryl,”*'^ Trademark for acrylic polymers and 
copolymers. 

Uses: Protective and decorative coatings in the leather, 
floor polish, paper, paint, textile and adhesive fields. 

neodecanoic acid C9H19COOH. Clear, colorless liquid 
in 97% purity; available commercially. Its deriva- 
tives are especially effective as paint driers and are 
being widely used. Applications as plasticizers and 
lubricants are also possible. 

“Neodol 25.”’^^ Trademark for a C12 — C15 linear, pri- 
mary alcohol. 

Uses: Manufacture of biodegradable surfactants, dis- 
persants, solvents, emulsifiers, and chemical inter- 
mediates. 

neodymia. See neodymium oxide. 

neodymium Nd Metallic element having atomic num- 
ber 60; group IIIB of the periodic table; atomic 
weight 144.24; valence 3. A rare-earth element of 
the lanthanide (cerium) group. There are 7 isotopes. 
Properties: Soft, malleable, yellowish metal; tarnishes 
easily; sp. gr. 7.0; m.p. 1024°C; b.p. about 
3030°C; ignites to oxide (200-400°C); liberates hy- 
drogen from water; soluble in dilute acids. High elec- 
trical resistivity; paramagnetic. Readily cut and ma- 
chined. Store under mineral oil or inert gas to prevent 
tarnish and corrosion. 

Derivation; Monazite, bastnasite, allanite. Ores are 
cracked by heating with sulfuric acid. 

Forms available: Ingots, rods, sheet, powder to 
99.9+% purity. 

Hazard: (Salts) Irritant to eyes and abraded skin. 

Uses: Neodymium salts; electronics; alloys; colored 
glass, especially in astronomical lenses and lasers; to 
increase heat resistance of magnesium; metallurgical 
research; yttrium-garnet laser dope. 

See also didymium. 

neodymium acetate Nd(C2H30;)3 • XH2O. Pink powder, 
soluble in water. 

neodymium ammonium nitrate 

Nd(N03)3 • 2NHjNO] ■ 4H2O. Pink crystals, soluble 
in water. Technical grade contains 75% neodymium 
salt. Principal impurities praseodymium and sama- 
rium. 

neodymium carbonate Nd(C03)3 • xH20. Pink powder, 
insoluble in water, soluble in acids. Grades 75%, 95% 
and 99% neodymium salt. 

neodymium chloride (a) NdCb; (b) NdCfi • 6H2O. 
Properties: (a) Violet crystals; sp. gr. 4.134 (25°C); 
m.p. 784°C; b.p. 1600°C. Very soluble in water, sol- 
uble in alcohol; insoluble in ether and chloroform, 
(b) Red crystals; m.p. I24°C; loses 6H:0 at 160°C. 
Very soluble in water and alcohol. 


Grades: 75%, 95%, 99% and 99.9%, 

Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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neodymium fluoride NdFj. 

Properties: Pink powder; m.p. J4I0°C; b.p 2300“C 
Insoluble m water. 

Grades; 65%, 75%, 99% and 99.9%. 

Hazard: Toxic and irritant. 

neodymium nitrate Nd(NO.O, • 6H2O 
Properties; Pink crystals; very soluble in water- solu- 
ble in alcohol and in acetone ’ 

Grades; 75%, 95%, 99% and 99.9%. 

Hazard; Toxic; possible explosion risk. 

neodymium oxalate Nd2(C20,), ■ IOH,0 

Grades; 75%, 95% and 99%. 
neodymium oxide (neodymia) Nd.Q, 

I900°C. Insoluble in water solf.hJ'-^’ "’•'i’- 
scopic; absorbs carbon dioxide from ft, “^Sro- 

refracork, carb,n“EJh.'SK“^ 
neodymium sulfate Nd(S04), ■ 8H2O 

in glass 

pro'duced by'^frSon^al f .f-®'’'®.* fatty acids 
,, processes. See pheilyKc add°" 

niary alcohols, from Q^thro^ueh of linear pri- 

Properties; (C,)- Colorless Wends. 

25°C); distillation rant 0-8217 ( 25 / 

S2 taSSa'!''?'''"' 

‘Neofinish.”'’’ Tradem agent. 


of soft-to-medium 

adhli^s^ rosin-derived alkyd resins. Used in 

tife^ Availiwe Plastisols, and floor 

"proDe‘rties“'wh-, “f neomycin, 

der^ odoH,^^'*^ slightly yellow crystals or pow- 
Solutinnc arp practically odorless; hygroscopic, 
verv sliphtlv^s/ft^K^”™*^*®'^^- soluble in water, 

to^e rtflnr^f insoluble in ace- 

tone, chloroform and ether. 

^ra^les: U.S.P.; commercial. 

indusHfp^s'T^at cosmetic, textile, paper 

industries, feed supplement; food additive. 


“Neofolione.”- Trad I V "" 

(q.v.). ademark for methyl 2-nonenoate 

QH,4 or 

fractive indw*T.3T59''(25°c).'W“''^’ ‘’'P' 49.7°C; re- 
freezing point -99 7°o finel, °-^570 (25'>C)- 

hS- ^^*«rch. 

p hS 

Shinn- '"‘^rmcdiate for agdcuhmraTT'^ aviation 
Shipping regulations- chemicals, 

mable Liquid label. ' ^ ^ (Air) Flam- 

**NcoIan ’’**'*' "p j 

wool and polyamide fibe^rs!^ rrictal-complex dyes for 
ternally catalyzed.^fb^coatLn -’“lo'd neoprene, ex- 

roneT.‘'curg"oV"a^^ 


"^EroUf '0> "°We gas 

TTtreLmS iforopes' 

^offnrm r- f'^'c’rlcss, odorlcss, tasteless gas; does 
fiihps I' 'onizes in electric discharge 

0 fiOAkV -245.92°C; f.p. -248.6°C; sp. |. 

NSSmbusT-Ki*’ ' W'W- 

DS?i^n n ^ nqntoxic. Slightly soluble in water.', 
constitufp' o distillation of liquid air. It 

constitutes 0.0012% of normal air. 

Grades; Teclmical; highest purity. 

can*v'sM?p’.t^?'^*’"i?®'’ cylinders; H.P., hermeti- 
cally sealed glass flasks. 

electric tubes and photo- 
e^ctric bulbs; electronic industry; in lasers. (Liquid) 
ciyogenic research. ' ^ 

Nonnam^®Ki^*i2"®’ (f^as) (Rail) Green label. (Air) 
(Airl ^ Gas label. (Liquid, nonpressurized) 

No ipi^M* acceptable. (Liquid, low-pressure) (Air) 
nlanpc n ' '^®.9a"'ed; not acceptable on passenger 
lahpi- AaV pressurized) (Air) Nonflammable Gas 
I, not acceptable on passenger planes. 

neonicotine. See anabasine. 

neopentane (^2^imethylpropane; tetramethylmethane) 

natural C(CHi)4. Present in small amounts in 
natural gas. 

Colorless gas or very volatile liquid; b.p. 

in^ateohni- °r^u.' (.20/'’° C); f-P- > I7°C; soluble 
AioAil-?- ’ '"^Wuble in water. Flash point -85°F. 

I 4 to^5%” ^cmp. 842°F; explosive limits in air, 

P"'"® ^9%, research 99.9%. 
Hazard Prc^^“'-c- 

sion risk"'^^ ^ Hanimable; dangerous fire and explo- 
Uses; Research; butyl rubber, 
neopentanoic acid. See trimethylacetic acid. 

crystalline solid; boiling range, 
36 (2574°C)^”'^^°®°‘^’ "’•P- '70-'30°C; sp. gr. 
Containers; Drums; carloads. 

Uses; Polyester foams; insect repellent. 

"^Ipc^a'' fPo'ychloroprene). (C.H,CI)„. A synthetic 
flpJ-Ki'" available in solid form, as a latex, or as a 
iiexitjie loam. Vulcanized with metallic oxides rather 
an sulfur. Sp. gr. 1.23; resistant to oils, oxygen. 
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ozone, corona discharge, and electric current. Com- 
bustible, but less so than natural rubber. An isocy- 
anate-modified form has high flame resistance. 

Uses; (Solid) mechanical rubber products; lining oil- 
loading hose and reaction equipment; adhesive ce- 
ment; binder for rocket fuels; coatings for electric 
wiring; gaskets and seals. (Liquid) Specialty items 
made by dipping or electrophoresis from the latex. 
(Foam) Adhesive tape to replace metal fasteners for 
automotive accessories; seat cushions; carpet back- 
ing; sealant. 

“NeoPrime”’”'' Trademark for chlorinated rubber 
base primers; bonding agent for neoprene coatings. 

“Neoprontosil.”'*' Trademark for azosulfamide (q.v.). 

neopyrithiamine. See pyrithiamine. 

“NeoRez.”’’^ Trademark for polystyrene copolymer 
emulsions and urethane prepolymers. 

Uses: Floor polish, textile and paper fields, leather 
finishes, adhesives and protective coatings. 

“Neo-Silvol.”^^'* Trademark for colloidal silver iodide 
(q.v.). 

“Neosol”'^^ Trademark for ethyl alcohol based on a 
formulation approved by the Bureau of Internal 
Revenue. 

“Neo Spectra.” Trademark for a series of impinge- 
ment carbon blacks for automotive enamels. 

neostigmine bromide (3-dimethylcarbamoxyphenyl- 
trimethylammonium bromide) 
(CH3)2NCOOC6H4N(CH3)3Br. 

Properties; White, crystalline powder; odorless; bitter 
taste; m.p. [6,1° C (dec); very soluble in water; solu- 
ble in alcohol; insoluble in ether. 

Grade: U.S.P. 

Use; Medicine. 

“Neo-Synephrine” Hydrochloride.'^^ Trademark for 
phenylephrine hydrochloride (q.v.). 

“Neotex.”'” Trademark for furnace carbon blacks 
used in rubber, printing inks and protective coat- 
ings. Characterized by low structure and low oil ab- 
sorption. 

Containers; 25- and 50-lb bags; hopper cars. 

“Neo-Tone Sour.”^'*'' Trademark for a laundry sour 
of the iron-removing type, consisting chiefly of fluo- 
rine compounds and complex phosphates. 

Hazard; Probably toxic. 

“Nrotran.”*’’ Trademark for insecticidal prepara- 
tions with di-(4-chlorophenox\')methane as active 
ingredient. 

Hazard; Probably toxic. 

neotridecanoic acid CuHjsCOOH. Colorless liquid of 
97% purity. Suggested for plasticizers, lubricants, 
paint driers, fungicides, cosmetics, alkyd resins. 

“NeoVac.”^'’’ Trademark for a series of polymer and 
copolymer emulsions used in textiles, adhesives, 
papercoatings and plastic starches. 

“Neowet."''’ Trademark for a complex polyethylene 
ether non-ionic wetting agent. 

Uses; General wetting purposes, particularly useful 
with enzymatic desizing agents; scouring all types of 
textile fabrics; good for use with resin finishes. 

"Ncozonc."’* Trademark for a group of rubber anti- 
oxidants. 


A. N-Phenyl-alpha-naphthylamine. 

D. N-Phenyl-beta-naphthylamine. 

C. Fusion of “Neozone” A and toluene-2,4-diamine. 

“Neozymes.”'^’ Trademark for a series of pancreatic 
and bacterial enzymes, proteolytic and amylolytic 
activity for low and high temperatures, continuous 
or batch desizing. 

Grades; Regular, HT, 3-LC and 5-LC, available in 
powder and liquid form. 

Uses: Desizing fabrics coated with starch or gelatin. 

nephelite (nepheline) (Na,K)(Al,Si) 304 . Essentially a 
silicate of sodium, found in silica-poor igneous rocks. 
Properties: Colorless, white, yellorvish; luster vitreous 
to greasy; hardness 5.5-6; sp. gr. 2.55-2.65. 
Occurrence: U.S.S.R.; Ontario; Norway; South Africa; 
Maine, Arkansas, New Jersey. 

Uses: Ceramic and glass manufacture; enamels; source 
of potash and aluminum (U.S.S.R.). 

nephelometry. Photometric analytical techniques for 
measuring the light scatterd by finely divided particles 
of a substance in suspension. It is used to estimate 
the extent of turbidity in such products as beer and 
wine, in which colloidally dispersed particles are 
present. 

“Ncpinol.”'*’° Trademark for a commercial grade of pine 
oil. 

“Nepoxide.”'" Trademark for a coating of the epoxy 
type which exhibits excellent adhesive properties and 
resistance to general chemicals and solvents. Can be 
deposited in high film thickness. 

neptunium Np A radioactive transuranic element, hav- 
ing atomic number 93, first formed by bombarding 
uranium with high-speed deuterons. Atomic weight 
237.0481 Valences 3,4,5, 6. Sp. gr. 20.45. Neptunium 
237, the longest-lived of the II isotopes, has been 
found naturally in extremely small amounts in ura- 
nium ores. It is produced in weighable amounts as a 
by-product in the production of plutonium. 

Metallic neptunium is obtained by first preparing 
neptunium trifluoride, which is reduced with barium 
vapor at 1200°C. It is a silvery white metal; m.p. 
640°C. Neptunium is similar chemically to uranium; 
it forms such intermetallic compounds as NpAlj and 
NpBcu, as well as NpC, NpSi:, NpN, NpFj, NpFf, 
NpF 4 , NpOj, NpjOs, etc. Soluble in HCl; strong re- 
ducing agent. 

Neptunium 237 is used in neutron detection instru- 
ments. 

neptunium dioxide NpOz. 

Properties; Dark olive, free-flowing powder. 
Derivation; Neptunium oxalate is precipitated from 
solutions containing nitric acid and neptunium. Tlie 
neptunium oxalate is calcined at 500-550° C, produc- 
ing neptunium dioxide. 

Uses: Fabrication by powder metallurgy into target 
elements to be irradiated to produce plutonium 238. 

ncrol (cis-3,7-dimethyl-2,6-octadien-l-ol) 
(CH>):C;CH(CH 3 )>C{CH,,);CHCH 30 H. The cis iso- 
mer of geraniol. 

Properties: Colorless liquid; rose-neroli odor; com- 
bustible. 

Derivation: lodization of geraniol with hydriodic 
acid, followed by treatment with alcoholic soda. 
Containers; Glass bottles; drums. 

Uses; Perfumers'; flavoring. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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(OpS'/cH-Sf ■ 

A sesquiterpene aJcohoI. 

Properties: Straw-colored liquid with an odor similar 

480'l ^P- refractive Sex 

°of"SnK ""‘“■'r 'y ^nd oils 

^P ‘° 55-gaI drums. 

Uses. Perfumery; flavoring. 

nerolin. See beta-naphthyl ethyl ether. 

neroli oil (orange flower oil) 

“I- 

f25op/^^{2\f);. optical rotation +1.5° to % 1 ° 

cL2,,t£':!;„z“ “f -“.Ii. 

^rKiSai5”rf ““™"- 

Grade: N.F. See methyl anthranilate. 

Uses: Perfumery; flavoring. 

penic alcoholIustdSperSVry^‘""‘* sesquiter- 

World War II.^Thev nrp^i^P®^- "i Germany during 
phoric acid (princinallv derivatives of phos- 
Phosphates. and tSihocnh^/t Phosphates, fluoro- 
enzyme cholinesterasePandP^ ' ‘"*’'^'1 ‘he 

soiling and cessation of neS tran/‘'®‘^‘‘''’°''"® P°'- 
colorless, odorless, taVS limdd?" r T' 

>ty, and are absorbed ranid^v volatil- 

or skin; they are lethaii.f 1° • ‘^™“Sh the eyes, lungs 

ntan. Atropine sSSte VS' «^d 

nerve gas poisoning. The nrinci+VV °P 

gases were sarin soman German nerve 

em pesticides have the same ^ ^®"y "’^d- 

;V^"°‘"secticide;parathion. ® ^“-“cture. See 

been disronflS P°'‘ military use has 

*NgsoI 'T' j 

consisting esLmTaHy of’mLVVT®'''^'®' dipentene 
carbons. ^ nionocyclic terpene hydro- 


^d?nPV-d'^- uP>' fishy odor; absorbs carbon 

hSI'S^'I'S "“«* 

Use: Biochemical research. 

“Neutralife.”'®'' Trademark for calcite granules of an 

sr,r^pH’*?.sf°‘ "‘'o “ 

"^roS'a^n^acid ^d between hydrogen ion 

ducT watVr ^ hydroxyl ion from a base to pro- 
betwe^n ft,; ■'?■ "“""tgucous solvents, the reaction 
to iVrorhVn P,°®dive and negative ions of the solvent 
to produce solvent and another salt-like compound. 

" hv “ohTain^d ?“ °P low Viscos- 

oVirotZ n distil ation and dewaxing of crude 
petroleum or its cracking products. 

neutral red (toluylene red) 

(tricyclic). 3- 

hvdrnrVii ®mino)-2-methylphenazine mono- 

hydrochloride. C.I. No. 50040. 

horf^'V*’ powder; dissolves in water or alco- 

hol to give red color. 

iradd'tdf*® i" ‘he range pH 6.8-8.0 (red 

m acid, yellow brown in alkali). See indicator. 

^vlenT'fnr ^r^de;mark for a grade of trichloroeth- 
ylene for specific industrial applications. 

do |'''^.den)ark for an acid-activated clay 

imal fnfc^^'^d ° adsorbent for vegetable and an- 
imal fats and oils. See also “Filtrol.” 


tat7uViodid"e%fe°d“SemL™^"T *" P°- 

monia, particularly in veil' emau Presence of am- 
Hazard: Highly toxm. ^ amounts. 

T ft 

verted product with^a dextm .acid-enzyme con- 
mately 42. Has a maltose com “f ^pproxl 

an acid-converted corn svcim^^rM^*^^® ‘hat of 

converson. Used in confeVflons ^ 

Ncuberg blue. A mixture nf 
azunte) and an iron blue (powdered 

more easily ground in oil tL^^pumcoJpt bluT 
neurine CHjiCHNlCH tow,.- 
hydroxide). A poiSj^u” pmml!’^'''i-">'’®™monium 

putrefaction by the dehydraflon of"chonnr‘' 


^dS!ig“agem. all-purpose deo- 

^hlorirlp^’i d Trademark for a high-grade ammonium 
chloride used in textile finishing plants. 

from mo ”^*?‘r®hze textiles containing caustic soda 
rcerizmg, scouring, or bleaching operations. 

by Chadwick in 1932, the neutron 
I nno K damental particle of matter having a mass of 
nncio.V f charge. It is a constituent of the 

nf no,.t ^ elements except hydrogen, the number 
mac Pt^^^cnt being the difference between the 

atomic number of the element, 
ci'nn r lil5erated from the nucleus by fis- 

nfhor oi’'^'^ uranium-235, plutonium, and a few 
lements, each nucleus yielding an average of 
. ■ ‘hey can also be produced by bom- 

elements, e.g. berylliurn, with 
positively charged particles. 

j ucu‘rons are radioactive and have tremen- 
power as a result of their electrical 
nn ,. f. “y! . hence they have a highly damaging effect 
f tissue, requiring the use of shielding (q.v.) 

too equipment in which they are produced. Neu- 
“farV’v ^ emitted from atomic nuclei are termed 
tioo •’ .u ‘hese that bring about the chain reac- 
ii,r,o ®‘°uii.c bomb. In a nuclear power reactor, 
f ® ‘ess rapid reaction is desired, the energy of 
<n j°us IS partially absorbed by the moderator 

o Tu ’ neutrons so retarded are called “slow” 

I icpc- XT*”? ■ electron; proton; fission. 

‘'•nplear fission; manufacture of plutonium and 
^adioactive isotopes; cancer therapy; activation analy- 

neutrqn aefiyafion analysis. A type of nondestructive 
sting which utilizes a stream of neutrons produced 
y a nuclear reactor or other source. The sample t 
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be analyzed is bombarded by the neutrons, which 
activate the elements composing it; the measure- 
ment of their radioactivity and its various energy 
levels provides an index of chemical composition. 
This method is used successfully for on-site analysis 
of concrete, and may be applied also to other crys- 
talline materials. 

“Neutronyx.”^^* Trademark for a group of nonionic 
detergents composed of alkylphenol polyglycol ethers 
containing ethylene oxide, or of polyethylene glycol 
fatty acid esters. “Neutronyx” S-60 and S-30 are 
anionics, the ammonium and sodium salts of a sul- 
fated alkylphenol polyglycol ether. 

Uses: Detergents; wetting, emulsifying, dispersing 
agents. 

“Neutros cents.”'** Trademark for a series of per- 
fumes designed particularly to cover objectionable 
odors; available in water-soluble form for sprays, 
air-conditioning apparatus, and other dispersion de- 
vices. Also available in a highly concentrated form. 

“Nevillac.”^' Trademark for a series of (alkyl) hy- 
droxy resins. Used in adhesives, lacquers, paper 
coatings, special inks and varnishes. 

Neville and Winther’s acid. See I-naphthol-4-sulfonic 
acid. 

“Nevindene."*' Trademark for high-melting couma- 
rone-indene resins of extreme hardness used for 
dental compounds, fast-drying varnishes, rotogravure 
inks, aluminum paints and insulating compounds. 

“Nevinol.”^' Trademark for a plasticizing and solvent 
oil used as a stable plasticizer for resins and gums; 
also used in fly paper, adhesives, inks, aluminum 
pastes, water-proofing compounds, and rubber-resin 
finishes. 


Newtonian flow. See liquid, Newtonian. 

“NFB.”’* Trademark for nonfuming aluminum bright 
dip bath based on phosphorus. 

Ni Symbol for nickel. 

“Niacet.”^''' Trademark for various metallic acetate 
salts, including aluminum formoacetate, copper ace- 
tate, potassium acetate, sodium acetate, sodium di- 
acetate, zinc acetate and “Niaproof aluminum ace- 
tate (q.v.). 

“Niacidc.”’’ Trademark for fungicidal products con- 
taining dimethyl dithiocarbamates used mainly for 
scab control. 


niacin (nicotinic acid; pyridine-3-carboxylic acid) 
C5H4NCOOH. The antipeliagra vitamin, essential 
to many animals for growth and health. In man, niacin 
IS believed necessary along with other vitamins for 
the prevention and cure of pellagra. It functions in 
protein and carbohydrate metabolism. As a com- 
ponent of two important enzymes, coenzyme I and 
coenzyme II, it functions in glycolysis and tissue 
respiration. 

Properties; Colorless needles; odorless; m.p. 236° C; 
sublimes above melting point; sour taste; soluble in 
water and alcohol; insoluble in most lipid solvents; 
quite stable to heat and oxidation. Sp. gr. 1.473. A 
\asodilator in high concentrations. 

macin are expressed in milligrams. 

bv ovirliiinn synthetic niacin is made 

^ nicotine, quinoline, or 2-methyl-5- 


ethylpyridine (from ammonia and formaldehyde or 
acetaldehyde). 

Containers: Glass vials, bottles, fiber cans and drums. 
Grades: N.F.; F.C.C.; blended with soy flour (animal 
feeds). 

Uses: Medicine (cholesterol-lowering agent); nutri- 
tion; feeds; enriched flours; dietary' supplement. 

See also niacinamide. 

niacinamide (nicotinamide; nicotinic acid amide) 
QN4NCONH2. Same biological function as niacin. 
Properties: Colorless needles; m.p. 129°C; sp. gr. 1.40. 
Very soluble in water, ethyl alcohol, and glycerol; 
bitter taste. 

Sources: Synthetic made by conversion of niacin to 
the amide. 

Grades: U.S.P.; F.C.C. 

Containers: 50-kilogram drums. 

Uses; Medicine; dietary supplement. 

Also commercially available as the hydrochloride. 

niacinamide ascorbate. A complex of ascorbic acid 
and niacinamide. 

Properties: Lemon-yellow powder; odorless or with a 
very slight odor. May gradually darken upon expo- 
sure to air. Soluble in water and alcohol; sparingly 
soluble in glycerin; practically insoluble in benzene. 
Grade: F.C.C. 

Use; Dietary supplement. 

“Niagathal.”*’ Trademark for tetrachlorophthalic an- 
hydride. 

“Niagra.”''” Trademark for iron powders. 

“Nial.””* Trademark for a nickel-base thermocouple 
alloy, wherein the negative thermal E.M.F. with ref- 
erence to pure platinum is obtained by adding man- 
ganese, aluminum, and silicon. Low percentages of 
iron, cobalt, zirconium and magnesium are added 
to control both the E.F.M. and type of oxide. 
Properties: Magnetic, m.p. 2550° F; sp. gr. 8.47 g/cc; 
sp. heat at 20°C, 0.12 cal/gm; tensile strength, 
83,000 psi. 

nialamide C5H4NCO(NH):(CH2):CONHCH:C(,H5. Des- 
ignated chemically as l-(2-benzylcarbamyl)ethyl-2- 
isonicotinoylhydrazine. It is a white, crystalline pow- 
der of low solubility in water and good solubility in 
slightly acid solutions. It is stable in crystalline form, 
suspension and solution. Used in medicine as an 
amine oxidase inhibitor. 

“Nialk.”*’ Trademark for chlorine, caustic soda, 
caustic potash, carbonate of potash, paradichloro- 
benzene and trichloroethylene. 

“Niaproof.”’’^ Trademark for a water-repellent com- 
pound. Substantially a soluble basic aluminum ace- 
tate salt. 

Uses: Source of aluminum ion for water-repellent 
finishes for textile, paper, and leather products, par- 
ticularly in processes using wax or soap emulsions. 

“Niax.”’*'' Trademark for a polyurethane foam prep- 
aration packaged in two units: (I) the resin base and 
(2) the expander or cataU-st (sec “Niax” ES). 

“Nibrite.”'''' Trademark for barrel nickel-plating ad- 
ditive. 

nicarbazin. Equimolar complex of 4.4'-dinitrocarbani- 
lide and 2-hydro.\y-4.6-dimcthylpyrimidine. Forms 
crystals, decomposes at 265-275°C; insoluble in 
water, used as a coccidiostat. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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niccolife (arsenical nickel) NiAs. An ore of nickel 

‘^oPP^'-.red mineraT vWth darl' tar 
nish, metallic luster. Contains 43.9% nickel- soluble 

Hazard; Highly toxic by inhalation of dust. 

VHI of tt‘Sbd“lf ir'-^ 28, group 

ences 2, 4. pf ^ablJis'Jtop."'"" val" 

ca°tKy''ho^“!!rd’’'cold^o'k- 

exglem -^-‘ance to corr^^^^^^^ Sp.' Jr.^OS*; mj 

aTsuZrTe\";rdT- soSiL{'""^ 

Ocetr?nce°f°'’®’",''^"'‘«- Low toxicV""*^’ 

and roasting to sintered ni^u pfined by flotation 
sold as such or reduced to either 

anodes and refined electXtTcaMv 
process (see Mond prS nlfd ^ 
by hydrometallurgical refining^ e^ treated 

ammonia. Much second ®-S-> leaching with 

scrap. secondary nickel is recovered from 

°0Mi;Si:[Ste .;"S“>rP'«eis; shoi; spo™,- 
^05-.0OS iS.f “"P; ='"8l« erys,.l, (*iS’)«5 

£&»S.“1W»PPP' 


pubie irss Lp'rriT "■ 

Use. Nickel electrolyte for electroplating. 

"proteS^Yellow Nb(AsOi)i • 8H:0. 

Hazard: Highly toxic. 

ShTnn^nI®'^*‘ (hardening fats used in soap). 
son'la'lfek"®“'*‘'°"'' ^^^^"ates, n.o.s. (Rail, Air) Poi- 

"'NiBr,*’"3HS bromide) (a) NiBn; (b) 

^trourscaipi^^i Brownish-yellow solid or yellow, lus- 
cent ereenl’ch^c "’-P- 963°C. (b) Deliques- 

in w’atfr aioil at 300° C. Soluble 

Derivation- R and ammonium hydroxide. 

carCyi • ®™"’'"at>on of nickel powder or nickel 

Hazard; See under nickel. 

proximSe‘irfeor-'2Ni(SH^^^ “P' 

^Sp’’er'1‘6^1®'^‘i®Kf®" ‘^'■y^'als or' brown powder, 

Svlnbet^irauil^ mineral zaratite. (2) 

of nickel sulfete^ addition of soda ash to a solution 

Hazl?d""^"‘ truckloads. 

Hazard. See under nickel. 

cerLic'c^oStd^’gl^zef"''”" 


and brass, pWmanem stainless steel, copper 

for°^*H ^'^‘^.‘roplated resistance 

elecTrodesrceramics“a?ys?f^^ 

wa7eL»,;ri£"^ 

^nth not less than dO^jSter"* Flkm°‘ ?.^‘'^P'able! we^ 
to 2Sno'’^‘ i" Sp. gr"TS-’deco^'‘®'*- Effloresces 

FS:»'£S“£r»™'«s“' "* ‘“-'p 

bopb,, p„„„. 


"'zerovafp'^t”"^' (nickel tetracarbonyl) Ni(CO)i. A 
netrahedrnrp°""'^- four carbonyl groups form 
to the mpta? and are linked covalently 
Pmnp^- ‘.be carbons, 
manv n^roa liquid. Soluble in alcohol and 

acid-^lnc^i "k? *?‘''^ats; soluble in concentrated nitric 
rn^’dior."^^ Bp- gr- 1.3185; f.p. -25°C; 

Derivatinn-’ n^or pressure, 400 mm at 25.8°C. 
finely divided^nickel.'"® gas over 

Grade; Technical. 

morfoxfde cylinders pressurized with carbon 

^ermf^’ fi i‘°^i '"halation. Flammable, dan- 

llrZnS ■ '■■'''• Tolerance, 0.001 ppm in air. A 
carcinogenic agent. 

°{ high-purity nickel powder by 

steel pnH (q.v.); continuous nickel coatings on 
steel and other metals. 

bv^evnf (Bail) Red label. Not accepted 

by express. (Air) Not acceptable. 

6 h!o’'°"'*^ (nickelous chloride) (a) NiCl; (b) NiCl' - 

^‘^3'es; deliquescent, (b) Green 
nmrr, ’ P^^'^^i^^scent. Soluble in water, alcohol and 

Nonnamra^i^ -" P- >00rC. 

'^‘:‘'°n of hvdrochloric acid on nickel. 

. electroplated nickel coatings; reagent chemical. 

nickel cyanide Ni(CN), ■ 4H,0. 

Properties: Apple-green plates or powder. Soluble in 
monium hydroxide and potassium cyanide solu- 
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tion- insoluble in water and acids. M.p., loses 4 H 2 O 

d’SS: bS' .‘SSSsiu. cyanide ,o a sOu.ion 
of a nickel salt. 

Hazard; Highly toxic. 

Uses: Metallurgy, electroplating. 

Shipping regulations; (Rail, Air) Poison 

nickel dibutyldithiocarbamate Ni[SC(S)N(QH9)2]2^^^^ 

Properties: Dark green flakes, sp. gr. l.io, m.p. 

Uses: Antioxidant for synthetic rubbers. 

nickel formate (HCOO) 2 Ni - 2 H 2 O. soluble in 

Properties: Green crystals; sp. g • • > 

D^'eStion: (a) Reaction of sodium formate and 
sulfate; (b) dissolving nickel hydroxide m for 
Containers; Bags; truck loads. 

Hazard: See under nickel. 

Use- Production of nickel catalysts. 

nickel hydroxide. See nickelous hydroxide; nickelic 
hydroxide. 

nickelic hydroxide Ni(OH)3. 

Properties; Black P?wder; m.p. decomposes^^^^^.^^ 
Derivation: By adding a hypochlont 
a nickel salt. 

Use; Nickel salts. . 

nickelic oxide (nickel peroxide; nickel sesquioxide; 

black nickel oxide) Ni 203 . . }[,- 

Properties; Gray-black powder; soluble m acids 
solUe in water. Sp. gr. 4.84; m.p., is reduced to iniu 

Derivatio^n: By gentle heating of the nitrate or chlo- 
rate. 

Containers: Barrels. 

Hazard; See under nickel. 

Use: Storage batteries. 

nickel iodide (nickelous iodide) Nih or NiU 2 

(loses water at 43°C). htue-ereen 

Properties; Black, crystalline powd without 

crystals. Hygroscopic. Sublimes at 7 
melting. Soluble in alcohol, water, ?P- j t 
Derivation; Direct combination of , 

Hazard; Toxic by ingestion. See under nicxei. 

nickel-iron alloy. See iron-nickel alloy. 

“Nickel-Lume.”'** Trademark for a 

electroplating Pi'P^^s. Materials us addition 

fate, nickel chloride, boric acid and o g 

agents. 

nickel matte. See matte. 

nickel nitrate (nickelous nitrate) ^So^bte in 

Properties; Green, deliquescent c^^wls SoluDie ^ 
water, ammonium hydroxide and a 

2.065; m.p. 55°C; b.p. 136.7°C. nickel or 

Derivation; By the action of nitric acid on 

on nickel oxide. 

Grades; Technical; reagent. 

Containers: Drums; bags; truck loads. . . -gent. 
Hazard; Dangerous fire risk; strong oxidiz g g 
Tolerance (as Ni), 1 mg per cubic meter ol 
Uses; Nickel plating; preparation of nickel 
manufacture of brown ceramic colors. vpllnw 

Shipping regulations; (Rail) Nitrates, n.o.s., 
label. (Air) Nitrates, n.o.s.. Oxidizer label. 

nickel nitrate, ammoniated (nickel nitrate tetramminc 
Ni(NO,):-4NH3-2H:0. 


Superior numbers refer to Manufacturers of Trade 


Properties; Green crystals. Soluble in water, insoluble 

in alcohol; decomposes in air. . 

Derivation- By adding ammonium hydroxide to a 
tri7S solution of nickel oxide, with subsequent 
crystallization. 

Hazard; See nickel nitrate. 

Use: Nickel plating. . , , 

Shipping regulatoins: See nickel nitrate. 

nickelocene (dicyclopentadienylnickel) (CjHs^Ni 

five compound which decomposes rapidly m air. 
cSS: Supplted in an inert atmosphere ,n hot- 
ties and steel containers. , 

S; eonrpieaing 

agent. 

See also metallocene, 
nickelous arsenate. See nickel arsenate, 
nickelous bromide. See nickel bromide, 
nickelous chloride. See nickel chloride, 
nickalons h,d, oxide ("“''JVd™' Ms; m.p. 

WS-C VerfshW 

i?vi»aS'"aaS'’Sd‘a to . soi.tion of 

nickelous salt. 

Hazard: See under nickel. 

Use; Nickel salts. 

nickelous iodide. See nickel iodide, 
nickelous nitrate. See nickel nitrate, 
nickelous phosphate. See nickel phosphate, 
nickel oxide (nickelous oxide; nickel protoxide; green 
nickel oxid^ NiO. hpcomine yellow; soluble 

DSt‘ion%‘i' haating nickai abova 400-C in pras- 
ence of oxygen. 

SSllicSi^ 'K^mlalain painting; fual ceii aloe- 
trodes. 

nickel oxide, black. See nickelic oxide, 
nickel oxide, green. See nickel oxide, 
nickel peroxide. See nickelic oxide. 

nickel phosphate (nickelous phos^phate; tnn.ckelous or- 

pSeni?LSh^^een^o^vde^^^^ Soluble in acids, am- 
mo^nium hydro.xide; insoluble in water. 

Use; Electroplating. 

nickel potassium sulfate (potassium nickel sulfate) 

p?opSlial:i°=i™ Ok-amia- SninWa in watar. Sp. 
gr. 2.124. 

nickel protoxide. See nickel oxide. 

•-i.»i rhoHium AUon-s containing nickel and from 
" oN MfT of rhodium- but sometimes also some plan- 
-fridiun, paiiadiant, molybdanunr. tungatan. 

u'sTSXda" "Scai apparatna; rcllactora. 

Mark Products. For page number see Contents. 
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nickel salt, double. See nickel ammonium sulfate. 

nickel salt, single. See nickel sulfate. 

nickel sesquioxide. See nickelic oxide. 

nickel silver. Nqnferrous alloy of nickel Conner and 
Zinc having a silver appearance. ' ^ 

plating.'"'’'"®’ silver-plating and chromium- 

nickel stannate NiSnOj ■ 2H2O 

‘PP™- 

eSS TP'- 

Use. Additive in ceramic capacitors. 

"t) n“ (3 Nlst^.'^7H^'^^ 
erald'greeiwSr'M I" "*"- 

alcohol C^) s bslble i^^l ^ i" 

fat ^ fiR tM 0 nil / ? ®leohol and ether. Sn er 

|4X S ffl ?= ]!?„ 6’'a. <■“£ 

Containers: Bags; carloads. ^ 

Usl" of® air. 

nickel catalysts- nickel ni'at^^ ammonium sulfate; 

and printing textiles; coatings; cWS""' 

nickel tetracarbonyl. See nickel carbonyl 
nickel titanate. See “Solfast Titan Yellow” 

"'tionst a'’'Sm"’1eT^3ff-l^Par) that func- 
through it into two nnrf-' ® ‘‘^ys ‘hat pass 

flected%way anrthe^X°r"f’ 'vhich is%e- 

rnitted portion is called trans- 

^l^ocalcite;opticilisomeriS See 

'^t'pca?ali''of’!i?cke^ 

alumina. ’ “®n’ and molybdenum on 

.!•_ _ <• tAO 


l&TSsrissa? 

Shipping regulations: (Rail,’ Air) Poison £ ' 

nicotine salts. 

(a) Hydrochlori^de: C.oHmN^ • HCl. 

(b) Sa mylate: C,oH,4N2 • C7H6O3 

g) ™»*ss oil; (b) Wb4 co'il.ls, M.|,, 
89°c All th^^cLf. w White plates. M.p. 

and ether '^ater, alcohol 

^he aU'aloid^^ respective acid on 

Hazard: All highly toxic. 

Shipping regulations: (Rail, Air) Poison label 
nicotinic acid. See niacin. 

nicotinic acid amide. See niacinamide. 

" QH?nSoH (3-Pyridinemethanol) 

•’-P- 144-145°C (16 

w.,i ."SSr ?„tb„'iS " 

Hazard: Toxic. 

Use: Medicine. 

"'scduWe ^*ack dyes, some 

used in alcohol and some in oil, 

dveine shoe-polish and in 

"'l7weli'’as‘!M^“'S''?‘^ '^y®'’’ containing some soap 
uLcture Ln. * ™P“''“ies, formed in soap man- 

solution layers of soap proper and caustic 


“Nicon ” R 

nicotinamide. See niacinamide. 

coen^y‘=meT?’o^iPtl'’b"T'^ 

Qh«4 ■ PO 3 J). Cb^Nfo : 

enzyme necessary for the alco^nf co- 

glu^cose, and the oxidative dphvH“^ fermentation of 
^“bstrates. Isolated from °f "‘her 

also available. y^®®f The phosphate is 

c;Mfo7g|?sgp‘.-N-™ 

Properties- AlkaUn V '' 

levorotatory oil, turfong bSn'l’'”"'^ water-white 
Hygroscopic; soluble i"®alcnhni ^'r. 

ssz- 

Ha"Mrd'-''^Hi''n = "hlr.'°^^'^“ of hme 

skin absorption.’ToTeraLr®o"s '"halation, and 
of air. ‘"'ce, 0.5 mg per cubic meter 


^trate blstlnfaSS "i'^ocarboni- 

^^nt"*"' Trademark for a silicone defoaming 

Us«- A jh T'^^'^emark for a disproportionated rosin, 
daim^na?^ Ik ’ S'^o^ses; stitehing waxes; rubber re- 
ers- wpv’ ‘^“f’ber compounding, manufacture of ton- 
ers, wax paper coatings. 

''ded'alloys for a group of stainless 

"prSrSei-”^ 

k’ ‘ crystals or powder; m.p. 240- 
nhil ■’ occomes red when heated above 100°C. Sol- 

aS chforofom""'' 

Toxic and irritant. 

linn fbcoiical intermediate; reagent for determina- 
tion of amines, ammo aeids, ascorbic acid. 

niobe oil. See methyl benzoate. 

'^"y,,hydrated form of NbjOj. It forms as 
drnupn^ precipitate when a potassium hy- 

Ipflrfipri ®V,f®*c fusion of a niobium compound is 
tinne a "1" ' 'v?*cr or when niobium fluoride solu- 
in nr, treated with ammonium hydroxide. Soluble 
chlnr!p'^^"-!f^if'li ®tilfuric acid, concentrated hydro- 
tanf in hydrofluoric acid, and in bases. Impor- 
^ lant in analytical determination of niobium. 

niobite. See columbite. 

"’k*’‘nmn^ n columbium, Cb). The name niobium 
Jally approved b}' chemical authorities, but 
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columbium is still used, chiefly by metallurgists. Me- 
tallic element, atomic number 41; Group VB of the 
Periodic Table. Atomic weight 92.9064; valences 2, 
3, 4, 5. No stable isotopes. 

Properties: Gray or silvery, ductile metal; does not 
tarnish or oxidize at room temperature; sp. gr. 8.57; 
m.p. 2468° C. Reacts with oxygen and halogens only 
when heated. Less corrosion-resistant than tantalum 
at high temperature. Not attacked by nitric acid up 
to 100°C, but vigorously attacked by mixture of ni- 
tric and hydrofluoric acids. Hot, cone, hydrochloric, 
sulfuric, and phosphoric acids attack it, but hot, 
cone, nitric does not. Unaffected at room tempera- 
ture by most acids and by aqua regia. It is attacked 
by alkaline solutions to some extent at all tempera- 
tures. 

Occurrence; Found in two major ores, columbite 
(q.v.) and pyrochlore (a carbonate-silicate rock). 
Chief sources are Brazil, Nigeria, Canada. 

Derivation: Niobium is so closely associated with 
tantalum that they msut be separated by fractional 
crystallization or bv solvent extraction, with subse- 
quent purification. 

Grades: Plates; rods; powder; single crystals. 

Uses: Alloy steels; getter in vacuum tubes; nuclear 
reactors; cermets; missiles and rockets; cryogenic 
equipment. 

niobium carbide NbC. 

Properties: Lavender-gray powder; insoluble in water 
and in all acids except a mixture of nitric and hy- 
drofluoric. M.p. about 3500°C; hardness 2400 kg/sq 
mm; sp. gr. 7.82. 

Derivation: By direct combination of niobium with 
carbon or by the reduction of niobium oxide with 
lampblack. 

Uses; Cemented carbide tipped tools; special steels; 
preparation of niobium metal. 

niobium chloride (niobium pentachloride) NbCU. 
Properties: Yellow crystalline solid; soluble in alco- 
hol, ether, carbon tetrachloride, hydrochloric acid, 
cone, sulfuric acid. M.p. 205°C; b.p. 254°C; sp. gr. 
2.75. Deliquescent; decomposes in moist air with 
evolution of hydrogen chloride fumes. Available in 
commercial quantities. 

Derivation: Direct combination of niobium and chlo- 
rine; chlorination of niobium oxide in the presence 
of carbon. 

Hazard: May evolve toxic fumes of HCl. Keep dry. 
Uses: Preparation of pure niobium; intermediate. 

niobium diselenide NbSei. 

Properties; Gray-biack solid; m.p. above 1316°C; 
vacuum-stable from —430 to 2400° F. Has higher 
electrical conductivity than graphite. 

Uses; Lubricant and conductor at high temperatures 
and high %'acuum. 

niobium oxalate NbO(HC:04)j • 4 H 2 O. White crystals; 
99.99% pure. Very soluble in water. Used as an in- 
termediate and in special catalysts. 

niobium oxide (niobium pentoxide) Nb;0<. 

Properties; White powder; insoluble in acids except 
hydrofluoric; soluble in fused potassium hydrogen 
sulfate, or carbonates or hydroxides of the alkali 
metals. Sp. gr. 4.5-5.0; m.p. l460°C. 

Derivation; Strong ignition of niobic acid. 

Uses; Intermediate; electronics. 

niobium pentachloride. See niobium chloride, 
niobium pentoxide. Sec niobium oxide. 


niobium potassium oxyfluoride (potassium niobium oxy- 
fluoride; potassium oxyfluoniobate) K 2 NbOF 5 ■ H 2 O. 
Properties: White lustrous leaflets. Greasy to touch. 
Soluble in water. 

Hazard: Toxic by ingestion; strong irritant. Tolerance 
(as F), 2.5 mg per cubic meter of air. 

Uses: Separation of niobium from tantalum; electro- 
l 3 ttic preparation of niobium metal. 

niobium silicide NbSi 2 . Crystalline solid; m.p. 1950°C. 
Used as a refractory material. 

niobium-tin NbsSn. Alloy used for special wire for 
super-conducting magnets to obtain high magnetic 
fields for use in communication, and containment of 
thermonuclear fusion plasmas. 

niobium-titanium. Alloy used for magnetic devices of 
fields up to 100,000 gauss. 

niobium-uranium. Niobium alloyed with 20% uranium 
yields a nuclear fuel which maintains tensile strength 
and hardness at 1600°F. 

MOSH. Abbreviation for Natibnaf fnsfitute for Oc- 
cupational Safety and Health. It establishes work 
exposure standards in toxic environments. It is lo- 
cated in Rockville, Md. 

“Niox.”^* Trademark for U.S.P. grade of ammonium 
nitrate. Used in manufacture of nitrous oxide gas. 

“Ni-Plex.”^®* Trademark for a process for and mate- 
rials used in the stripping of nickel from all basic 
metals without attack on the basic metals. 

“Nirez.”” Trademark for a group of resins including 
polyterpenes, terpene phenols, zinc resinates, high 
melting limed resins, and medium-colored, high- 
melting metal resinates. 

Uses; Adhesives, rubber compounding, paper coatings, 
textile coatings, printing inks, paint and varnish. 

“Niomet” 46.'^^ Trademark for a magnetic alloy com- 
posed of nickel, 45%; iron, 55%. 

Properties: Density, 8.17 gm/cm , tensile strength, 
70,000 psi. Used in cores and armatures for relays, 
motors, inductors, and transformers. 

“Niron” 52. Trademark for a magnetic alloy com- 
posed of nickel, 50% and iron, 50%. 

Properties: Density 8.46 gm/cm’; tensile strength, 
70,000 psi. Used in leads and armatures for glass- 
sealed relays, cores for magnetic amplifiers. 

niter (nitre; saltpeter) KNOj. A natural potassium ni- 
trate (q.v.). 

niter cake. See sodium bisulfate. 

niter, Chile. Sec sodium nitrate. 

nithiazide C(,H8N403S. l-Ethyl-3-(5-nitro-2-thiazolyl)- 
urea. 

Properties; Crystals; practically insoluble in water; 
decomposes 228° C. 

Use: Veterinary' medicine. 

nitralloy. See niiriding. 

“Nitramex.”’* Trademark for a blasting agent which 
is not detonated by impacts from rifle bullets, sledge 
hammers or heat, but rather by specially constructed 
primers. Used for blasting in extremely hard shoot- 
ing quarries. 

nitralin. An herbicide used largely to control weeds in 
cotton and soybeans. Research indicates possible use 
in plant breeding; treatment of com roots induces 
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doraS f°™ation and cell wall dete- 

nitramine. See tetryl 

■' or 

f ”/'">«» 

ammonium nitrate It is used and 

fertilizer and for diVect ap^bn ^^tSor 

"'QS(NS(gi?5fy*°"y-3-6^initroquinone) 
and alcohol; insoluble in ether ’ 

“O'- "'."'y 

nitraniline. See nitroaniline. 

nifrating acid. Legal label name for mixed acid (q v ) 

"^?!ac.^[^dSnt?'^i;bl (-NO.) 

nitric acid or mixed acid An by the use of 

of cellulose to nitrocellulose ft "‘‘ration 

-Ttatic reactions tXm 5^00,^ 
zene, trinitrotoluene nitroben- 

Plpsives. Aromatic nitmtion/ "" ex- 

with mixed acid a miftnrf r’’^- effected 

acids, at 0 to 120°C A rnhfL°^ sulfuric 

•non than aromatic, bufirlafe ff 
Pressure to yield nitroparaffins 

steels; high nitS SnS a^ 

perature alloy steels. ^ ^"d special high tern- 

**Nifrpv 'T' j 

of the butad?eneTtylo?hrife^7v*lD?‘' 

SKs.'“-^'' .“pt&x; 


from Manufacturing Chemists Assn., Washington, 
^zer of ammonium nitrate for fertil- 

medicint rlagenh 

(Rail) White label. (Air) Oxi- 

nitric acid, fuming. • 
tha?S.5%n&nMV 

than 0 5% nxittec water, and less 

pale vehow hm -H "'f.™gen. It is a colorless or 
j'l ,9H'd which fumes strongly. It is do- 
ing red^in co^or^f'^ elevated temperatures, becom- 
f /t p Ia f P'frogen dioxide, 

than Sb?' ."'trie acid (RFNA) contains more 

nitrogen faTn 't fPP^^'mately 6-15% oxides of 
DeSioi Prr°!f-? than 5% water, 

and oxygen. ^ "'tf°gen dioxide, 

HaS"Hiphh,'?'“- ala.tninum drums, 

and niucrnic^ toxic by inhalation; corrosive to skin 
mav exnindp ' '’^^‘"("'anes. Strong oxidizing agent; 
Dangefo rf reducing agents. 

Uses-^Prenarat^ risk in contact with organic materials. 

Hbo,a.oTSS”„,°^ 

Shipping regulations: See nitric acid. 


resin latice’s. 

acid) 

•n U.S. (1975). ® chemical produced 

»y"'»'"=i., to. 
attack almost all metals T^hl ‘^°''.‘‘°*‘''e liquid. Will 
release of nitroie^d txiS ‘^olor is due to 

Strong oxidizing agent MisHhiP to light. 

^4i" 9| t"'S- & "86^qTp: 

e«™irplito*'*;“," ^ by air or oxy- 

s'rs 'oSr " ■ »'» Si; 
S'“™ j) S;SA I “i«Son“S?„'|: 

n>trate, or \^)""by Teufra,!z in^ "’agnesium 
soda ash, evaporating to dnfn® * ‘‘‘“d with 

^“‘fnric acid. Method tel treating with 

(NaHSO.) as a byproduL^'nf nitef cake 

Pnnfni‘r>«~,. n ... •"'/o. 


Containers: BottIp«- r-r.^u 
N“^‘'d-' Highly toxic by'^nhalati^f'^'^* 
and mucous membraLs str corrosive to skin 
Dangerous fire risk in cn«t strong oxidizing agent 

Totopcc, 2 ppm ta\ “s.ftry'to“™'S 

cdiety data sheet available 


"Prooertief- r°i "'trogen dioxide, 

at room gas (readily reacts with oxygen 

a reddTsh S’™ "“''“Sen dioxide, NOi, 

SD gr m hn ?-P- -J52“C; f.p. -1640C; 

combustible.’^’ ® soluble in water. Non- 

^MTDos‘ifini?nf’^w°" ammonia above 500°C; de- 
froTftmnc i?( "aid (aqueous solution). Also 

ar^rn^ f^®r® m theelectric- 

D f”*” fixation of nitrogen 
Orade: Pure (99%). ® 

Containers: Cylinders. 

skfn'^nn,?'^^^ toxic by inhalation; strong irritant to 
T„ip mucous membranes; supports combustion. 

tmerance, 25 ppm in air. 

carbonyls. Very dry, high 
and /c PffPo.sed for filling incandescent lamps 
Sh?nn?' '"®f electrical systems, 
arriviti^ •'egulations: (Rail) Poison Gas label. Not 
pted by express. (Air) Not acceptable. 

"'rou^n’iinx^ process of case hardening in which a fer- 
in an atn^A tt®aally of special composition, is heated 
troeenniI^°*^^®*^® ammonia or in contact with ni- 
absnrnfi'pf ttiaterial to produce surface hardening by 
allnvQ^ii "a ".'ttiogen without quenching. The 

Sevprai^tf^ minding are known as nitroalloys. 
tion nc are available with ranges of composi- 

0 4 W. Ik ^’nminum 0.85-11.2%; carbon 0.20- 

1 ml': “'■omium none to 1.8%; molybdenum 0.15- 
^ '-00%, manganese 0.4-0. 7%; silicon 0.2-0.4%. 

organic compound containing the — CN 
f°'‘ “ample, acrylonitrile CHj.’CHCN; it 
(CH3ciN)'^°"*^'" ^ triple bond as in acetonitrile 

^n^ni' organic cyanide compounds are toxic 

and flammable (acetonitrile, acrylonitrile). 

"'d!i®r,p'’"^uu'’ (acry.lonitrile rubber; acrylonitrile-buta- 

thpdp mtrile-butadiene rubber; NBR). A syn- 

rubber made by random polymerization of 
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acrylonitrile with butadiene by free radical catalysis. 
Alternating copolymers using Natta-Ziegler catalyst 
have been developed. About 20% of the total is used 
as latex; also available in powder form. Its repeating 
structure may be represented as 
-CH2CH=CHCH2CH2CH(CN)— . 

Typical properties: (Medium acrylonitrile); Sp. gr. 
(polymer) 0.98; tensile strength (psi) 1000 to 3000; 
elongation (%) 100 to 700; maximum serv'ice tem- 
perature (®I^ 250 to 300. Combustible. 

Uses: (High acrylonitrile); Oil well parts; fuel tank 
liners; fuel hose; gaskets; packing oils seals; hydrau- 
lic equipment. 

(Medium acrylonitrile): General-purpose oil-re- 
sistant applications; shoe soles; kitchen mats, sink 
topping, and printing rolls. 

(Low acrylonitrile): Gaskets, grommets, and O- 
rings (flexible at a very' low temperature); adhesives. 
Binder-fuel in solid rocket propellants. 

nitrile-silicone rubber (NSR). Combines the charac- 
teristic properties of silicones with the oil resistance 
of nitrile rubber. Resistant to jet fuels, solvents and 
hot oils. 

nitrflotriacetic acid (NTA; triglycine; TGA; triglycol- 
lamic acid) NfCH^COOH)^. 

Properties: White crystalline powder; m.p. 240° C 
(with decomposition); insoluble in water and most 
organic solvents; forms mono-, di-, and tribasic 
salts which are water-soluble. Combustible; 70% bio- 
degradable. 

Hazard; A confirmed carcinogen in rats and mice. 
Uses; Synthesis; chelating agent; eluting agent in pu- 
rification of rare-earth elements. 

Also available as the di- and trisodium salts. 

Noie: This substance and its sodium salt, sodium 
nitrilotriacetate, have been recommended as sub- 
stitutes for phosphates in detergent builders, but 
their use for this purpose has not been officially 
approved because of possible toxic effects. A scientific 
study published in 1973 indicated that the material 
is sufficiently biodegradable, even in combination 
with toxic metals, to preclude environmental damage. 

nitrilotriacefonitrile (NTAN) N(CH:CH) 3 . White crys- 
talline solid; m.p. 130~I34°C; insoluble in water; 
soluble in acetone. Used as an intermediate and 
chelating agent. 

Hazard; May be toxic. See nitrile. 

para-nifroacetanilide NO 2 C 6 HJNHCOCH 3 . 

Properties; White crj'stals; soluble in alcohol and 
ether; very slightly soluble in cold water. Soluble in 
hot water, in potassium hydroxide solution. M.p. 
2 1 4-21 6° C. Combustible. 

Derivation: By acetylating aniline, then nitrating. 

Use; Manufacture of para-nitraniline. 

para-nitro-ortho-aminophenol Q.H 30 HNH;NO;. 
Properties; Yellow-brown leaflets containing water of 
crystallization melting at 80 to 90° C; anhydrous 
melts at 154°C. Soluble in acid. 

Derivation; From dinitrophenol. 

Hazard: Probably toxic. 

Use; Dyes. 

mcta-nitroanilinc (meta-nitraniline) NO.'C6H4NH;. 
Properties: Yellow needles; sp. gr. 1.43; m.p. !1I.8°C; 
b.p. 306°C; soluble in alcohol and ether, slightly 
soluble in water. 

Derivation: From aniline by nitration after acetyla- 


tion, with subsequent removal of the acetyl group by 
hj'drolysis. 

Hazard: Highly toxic; absorbed b\' skin. Moderate 
fire risk; Safety data sheet available from Manu- 
facturing Chemists Assn., Washington. D.C. 

Uses; Color test for pine wood; dye intermediate. 
Shipping regulations: (Air) Poison label. 

ortho-nifroaniline (ortho-nitraniline) N 02 C 6 HtNH 2 . 
Properties; Orange-red needles; sp. gr. 1.443; m.p. 
69.7°C. Soluble in alcohol and ether; slightly soluble 
in water. Not light-fast. Flash point 335° F. Autoig- 
nition temp. 970° F. 

Derivation: From aniline by nitration after acetyla- 
tion, with subsequent removal of the acetyl group by 
hydrolysis. 

Containers; Drums; kegs. 

Hazard; Highly toxic; absorbed by skin. Explosion 
risk. Safety data sheet available from Manufactur- 
ing Chemists Assn., Washington, D.C. 

Uses; Dye intermediate; synthesis of photographic 
antifogging agent, ortho-phenylenediamine, cocci- 
diostats; interior paint pigment. 

Shipping regulations: (Rail, Air) Poison label. (Rail) 
Legal label name, under Ortho-. 

para-nitroaniline (para-nitraniline) NOiCjiHjNH:. 
Properties: Yellow needles; sp. gr. 1.437; m.p. I48°C; 
flash point 390° F. Combustible. Soluble in alcohol 
and ether, insoluble in water. 

Derivation: (a) From p-chloronitrobenzene; (b) from 
aniline by nitration after acetylation. 

Containers; Drums; carloads. 

Hazard; Highly toxic, absorbed by skin. Tolerance, 1 
ppm in air. Explosion risk. Safety data sheet avail- 
able from Manufacturing Chemists Assn,, Washing- 
ton, D.C. 

Uses: Dye intermediate, especially para-nitraniline 
red; intermediate for antioxidants, gasoline gum in- 
hibitors; medicinals for poultry'; corrosion inhibitor. 
Shipping regulations: (Rail, Air) Poison label. (Rail) 
Legal label name under Para-. 

ortho-nitroanisole C 6 H 4 OCH 3 NO 2 . 

Properties: Light reddish or amber liquid. Soluble in 
alcohol and ether, insoluble in water, sp. gr. 1.255 
(20/20°C); crystallizing point 9.6° C; boiling range 
268-27 1°C; refractive index 1.5602 (n 20/ D). Com- 
bustible. 

Derivation; From ortho-nitrophenol by methylation 
or from ortho-nitrochlorobenzene by action of meth- 
anol and caustic soda. 

Grades: Technical. 

Containers: Tank cars. 

Uses: Organic synthesis; manufacture of intermediates 
for dyes and pharmaceuticals. 

para-nitroanisole ( l-methoxv-4-nitrobenzcnc) 
N0:QH40CH3. 

Properties; Colored monoclinic crystals; m.p. 54° C; 
b.p. 260°C. Insoluble in water; soluble in alcohol, 
ether. Combustible. 

Grades: Technical. 

Containers: Drums. 

Use; Intermediate. 

5-nitrobarbiluric add (dilituric acid) 
O.-NHCCONHCONHCO. 

I ! 

Properties: Prisms and leaflets from water; m.p. 
I76°C (dec); slightly soluble in water; soluble in al- 
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cohol and sodium hydroxide solution; insoluble in 
Use: Microreagent for potassium. 

^b.^T23 mm)"&- '"•P- 58°C- 

uble in aleohil, chlLi ether 

surface ac- 

oxtdant for chlorophKosquitrrepSS "”“■ 

"pr'SeT C.H5NO.. 

liquid. Soluble i^afcohor'be^'^*'^'^ oily 

soluble in water So gr ’ 1 tS’ ^''Sbt y 

2iq.85°C. Flash ffinf ignop 5:70“C; b.p^ 

Ignition temp. 900°F. Auto- 

a'jd-sulfui-ic^^^^^^ ‘^y "Prating with nitric 

sS^ fiS;irn"g ‘^■•stilling With 

Hazard: Highly mxi^bvw'^T*’ ‘^"’’s. 
absorption. Tolerance^ I !"b2lation, and skin 

available from ManuL u'^rC ‘^^‘""heet 

ngton, D.C. “ciurmg Chemists Assn., Wash- 

FthersfSfy‘ng%sterSi['io ‘^^Hulose 

ingredient of metal nnufi P®" cellulose acetate 
ufacture of benzidine"^Sn'2n"e‘' P^lishes^man: 
Shipping regulations- r^ail n^9bcnzene, etc 

t'Sal l»W ..me „i,£4'« P»“.. LM. (Lil) 

'vith resorcinol. P"ra-nitroanilme is couoled 

Grade: Analytical ^ 

Sfe-^gi'.f''°bably toxic. 
nteLh "frangnesium. 

?cid) QhTnoJo h"' ^^'"P i-nbenzenesuifoni 

'"water and aSo?u^e71"'*’ "’P-' ^o'cToluble 


cup) 214°F; wt/gal li 98^]b^??sSopf ’’-P"'".' ("P«" 
cp (100°F); soluble in or„i° '''scosity 2.35 
water. Combustible. solvents; insoluble in 

meter^ofa^n"'^' ("s F), 2.5 mg per cubic 

lized at room temnerar™''"'' liquid; partially crj'stal- 
278°C; soluble ^e h r- 34°C (app?^3x)7 b.p. 
alcohol. Combustible.^ ’ i" water and 

tography"”[nteImedkt7^* fabrics and color pho- 
ceuticak 1" preparation of pharma- 

^Kwtfe?"ven^ chloride NO,C6H4COCl. 

154^C (15 mmv'’de7f‘'*"'"^ "’'P' b.p. 

soluble in ether.^Co.^b7sh°ble* 

Stuffs. procaine hydrochloride; 


- ^.iiiicuuccioi 

See photograph! cheriistV^°‘°®'‘'‘Pf"'‘' developers, 
nitrobenzoic acid C H rxr/~. . 

pZmieil 

ISiliffi 

DerS'S'lfiv”* C"«b.?:ib,e-ToSS 

Sssr'-'S-Jissv/K^^ 

nitrobenzol. Leeal lnK^>i 

*-cgai label name fRain • 

) for nitrobenzene. 


NOjC^H^CH^CI^^”'**^ (Para-nitro-alpha-tolunitril 

SES*?!?* '■ 

benzyl cyanide. ^""centrated nitric acid 0 

° affiSi???”’' 1°™- ‘bnim.diph.njl) 

gr'^Tzai 1(25/25^0™ or liquid; sp. 

34.5°C tmint- E- • crystallizing pt. 

b.p. 330°^ innr^^ CT® '-613 approx (25'>C); 
lemp 356°F^^ ’ point 290°F; autoignition 

erTspiri! nW " u" ‘etrachloride! min- 

glacial acetif-Pa ! ’ *"rpentine, benzene, acetone, 

tible. Insoluble P^rahloroethylene. Combus- 

Hazard*-'*Tox^r nitration of biphenyl. 

vS OrJSS'”"- ardnogoni?. 

nifrobromoform. See bromopicrin. 

“Nitro BT.”''^ Trademark for tetrazolium salt (q.v.). 

^Pr?pmies“‘ Co! S”^^?=G/IN02CH2^ 
g/100 cc 120°^^ liquid; solubility in water 20 
(10 rnmV^fn 9^|P- ®''- ''133 (20/20°C); b.p. J05°C 
refractive index ^-44 lb {20°C); 

4-51. Combustfble!*^^^ P^ °f0.l M solution 

Use" OrgTn^^'symt^sis®^' “"*• 

monhim°i^tra^7' .blasting agent consisting of am- 
with explosive vioknce!'^'^ 

agem^ Dangerous explosion risk. Strong oxidizing 

^dize^rabe?^"*^'’”"*' G'"' 

'pyroxvIin7 p^P"*°sc nitrate; nitrocotton; guncotton; 
Propert^c ^ approximately CsHyafONO..)!. 

colorless liaiii7’ .‘'"‘‘""'hlte, amorphous solid (do); 
from in *9 semisolid (solution). Contains 

14/0 nitrogen. High-nitrogen form (ex- 
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plosives) is soluble in acetone, insoluble in ether- 
alcohol mixtures. Low-nitrogen form (pyroxylin) is 
soluble in ether-alcohol mixtures and acetone (collo- 
dion and lacquers). Sp. gr. 1.66; fl^h point 55°F; 
autoignition point 338° F. Low toxicity. 

Derivation: Treatment of cellulose (as cotton linters, 
wood pulp) with mixtures of nitric and sulfuric acids. 
By varj'ing strength of acids, temperature and time 
of reaction, and acid/cellulose ratio, widely differ- 
ent products are obtained. 

Forms: Colloided, block; colloided, flake or granular; 
flakes; powder; solutions of several viscosities (from 
1 /4 to 1000 seconds); May be dry or wet with alcohol 
or water. 

Containers: Barrels; carlots. 

Hazard; Highly flammable; dangerous fire and explo- 
sion risk. Somewhat less flammable when wet. 

Uses; Fast-drying automobile lacquers; high explo- 
sives; collodion; rocket propellant; medicine; print- 
ing ink base; flashless propellant powder, coating 
book-binding cloth; leather finishing. 

Shipping regulations: Consult regulations. Explosive 
types not acceptable for air freight. 

nitrocellulose laquer. See lacquer. 

nitrochlorobenzene. Legal label name (Air) for chloro- 
nitrobenzene. 

nifrochloroform. See chloropicrin. 

paramitro-ortho-chlorophenyl dimethyl thionophos- 
phate. See dicapthon. 

nitrocobalamin C62H90N14O16PC0. One of the active 
forms of vitamin B12 (q.v.) in which a nitro group is 
attached to the central cobalt atom. 

“Nitrocols.”^” Trademark for products consisting of 
pigments (carbon black or titanium dioxide) dispersed 
in various proportions of nitrocellulose and dibutyl 
phthalate. Used in high-gloss white, industrial-type, 
and high-grade jet black lacquer finishes. Available 
in two forms, chip and paste. 

nitrocotton. See nitrocellulose. 

2-nitro-para-cresol (4-methyl-2-nitrophenol) 
N 02 (CH,)Q,H 50 H. 

Properties; Yellow crystals; density 1.24g/ml (38/4°C); 
m.p. about 35°C; b.p. 234°C; slightly soluble in 
water; soluble in alcohol, ether. Combustible. 
Containers; Steel drums. 

Hazard: Toxic by ingestion, inhalation, and skin 
absorption. 

Use; Intermediate. 

nitrodichloro derivative. See the corresponding dichlo- 
ronitro derivati\'e. 

ortho-nitrodiphenyl. See ortho-nitrobiphenyl. 

ortho-nitrodiphenylamine Q, H5 NHC, Hj NO:. 

Properties; Red-brown cmtalline powder; m.p. 75- 
76° C. 

Use; Intermediate. 

nitrodracylic acid. See para-nitrobenzoic acid. 

nitro dye. A dye whose molecules contain the NO; 
chromophore group. 

nitroethane CHiCH;NO;. A nitroparaffin. 

Properties; Colorless liquid. Solubility in water 4.5 
cc'lOO cc (20°C); solubility of water in nitroethane 
0.9 cc 100 cc (20° C). Sp. gr. 1.052 (20 20° C); freez- 
ing point — 90°C; b.p. 114°C; vapor pressure (15.6 


mm) (20°C); flash point 82°F; autoignition temp. 
779° F; wi/gal 8.75 lb (68° F); refractive index 1.3917 
(20° Q. 

Derivation; By reaction of propane with nitric acid 
under pressure. 

Containers; 5- and 55-gal drums; tank cars. 

Hazard: Flammable, moderate fire risk. Moderately 
toxic. Tolerance, 100 ppm in air. 

Uses; Propellant; solvent for nitrocellulose, cellulose 
acetate, cellulose acetopropionate, cellulose aceto- 
butyrate, vinyl, alkyd, and many other resins, waxes, 
fats and dyestuffs; chemical synthesis. 

2-nitro-2-ethyI-l,3-propanedioI 

CH20HC(C2H5)N02CH20H. 

Properties; \\'hite, crystalline solid; m.p. 56-75° C; 
b.p. decomposes (10 mm); pH 0.1 M aqueous solu- 
tion 5.48; soluble in organic solvents; very soluble in 
water. 

Containers: Fiberpak boxes; drums. 

Use: Organic symthesis. 

“Nitroform.”^^ Trademark for a long-lasting, slow- 
release, high-nitrogen fertilizer. Nitrogen (total 38-69c) 
released from urea-formaldehyde polymers by soil 
bacteria. Used for fertilizer manufacture and direct 
application. 

nitrofuran. Any of several synthetic antibacterial drugs 
used to treat mammary gland infections in cows and 
to inhibit disease in swine, chickens, etc. Among them 
are nitrofurazone, furazolidone, nihydrazone, and 
furaltadone. All of the latter have been found to 
cause cancer in laboratory animals, and their use has 
been discontinued. See furazolidone. 

nitrofurantoin CsHiNjOt. N-(5-nitro-2-furfurylidene)- 
1-aminohydantoin. 

Properties;' Yellow, bitter powder with slight odor. 
M.p. (dec) 27(>-272°C. Very slightly soluble in alco- 
hol and practically insoluble in ether and water. 

Grade; U.S.P. 

Use; Medicine (antibacterial agent). 

N-(5-nitro-2-rurfuryIidene-3-amino)-2-oxazolidinone, 

See furazolidone. 

“Nitrogation."'"' Trademark for anhydrous ammonia 
specifically intended for direct injection into the ir- 
rigation stream for purpose of soil fertilization. 

nitrogen N. Gaseous element of atomic number 7, of 
group VA of the periodic system. Atomic weight 
14.0067; valences I, 2, 3, 4, 5'. Tliere are two stable 
and 4 radioactive isotopes. TTie molecular formula 
is N;. Eichth hichest-volume chemical produced in 
U.S. (1975). 

Properties: Colorless, odorless, tasteless diatomic gas 
constituting about four-fifths of the air; colorless liq- 
uid, chemically unreactive; sp. gr. (gas) 0.96737, re- 
ferred to air, (liquid) 0.804; (solid) 1.0265; f.p. 
— 2I0°C; b.p. -I9l5°C. Slightly soluble in water; 
slightly soluble in alcohol. Noncombustible; an as- 
phyxiant gas. 

Derivation: From liquid air by fractional distillation. 

Impurities: Argon and other “rare gases"; oxygen. 

Grades; U.S.P.; prepurified 99.96697 min; extra dry 
99.7‘~c min; water pumped 99.69? min. 

Containers; Steel cylinders; pipelines. 

Uses: Production of ammonia, acrylonitrile, cyan- 
amide, cyanides, nitrides; inert gas for purging, 
blanketing, and exerting pressure; electric and elec- 
tronic industries; in-transit food refrigeration and 
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freezfng'^foods^Thm'in^® P'’.°P^“ants; quick- 

.f if 

'•W- (Air) 

flammable Gas label.^No iSDtedTn'^'*^ 
planes; (liquid nonpressurized? u ■ P^^^^^ger 
(liquid, low-pressure). No label required 

1 5.000 whicri? preTenUn'^ atu^"ll^‘°"’'‘' 

trogen to the extent of 0 37^ 

. -- commercialifatilable" nitrogen 15 

"tofs^o^rcrbS'T- ““ »" I-' 

(•« am„„„i, Sf “Sen .l, 7 h“S“' “ 

high temperatures and pressurP. '^“hout 

genase. Pyruvic acid is an adjunct o')- Se reaction"^"' 
"■trogen chloride. See nitrogen trichloride, 
nitrogen dioxide NO2 

comefcolories'stJlint -'1 ‘‘fluid: be- 

varymg equilibrium with other ox^dp^^r'^^- 

the temperature is varied A comn^ nitrogen as 
nve exhaust fumes. M.p (hqu?dT-9 30‘r 
^I C. Noncombustible " ^-P- (gas) 

Derivation: By oxidat nn «* • . 

diate stage in the oxidadon of ‘"‘erme- 

materials. " strongly with reducing 

iJ^uragemJ'cL'jJsq^xidTzS °^i- 

Not accepted by express ‘(^,>^^5 
"■■‘rogen fixation n, r '• ^ ‘ acceptable, 

to form chemickl coSSsIn "‘“-uge" 

■s performed by bacten°a IopI/h “’■« function 
plants; as a result niantc °'^®*^d on the root hairs of 
terns. Industrial niuogen fixati^'" •° ®y"thesize pro- 

mide process. Process and ?hfcya1a- 


&lniKen^";r™xide°^‘‘^"^=- ‘>^it‘'=); 

N2O4 (dinitrogen teSxide'^ or'‘nT" '"^flu'o^itl^ 
NO2 (nitrogen diox de) N O Peroxide); 

N3O4 (trinitrogen te?roSS-^ and 
unstable. These oxides especwllv No^°^’ ■'* 

air polimion ft„„ ap?iS“?eJ,S„r * 

nilrare,“rnmon1a SSi ammoniuni 

cording to total n'itmo They are graded ac- 

g°"‘^i"?'-s: Tank carslndTr!lcks‘ “"’P^i'ift- 

"Propertie”^’’Yenn^ (nitrogen chloride) NClj. 

1-653; b.p. Ls than ^P' 

soluble in cold water !lS’ ^’P' '“*• “l®" -^0°^; in- 
uble in chloroform it^t water; sol- 

bon disulfide ’ P^°®Pborus trichloride, and car- 

”r^^whei^eL!fqpd°‘^f 200'>F 

toxic by inges^tion and ' ^uti'gltt- Moderately 

sMppini 

nitrogen triiodide NI, 

Black crystals. 

handled if shoidd 1! touch when dry; when 

tive to be S ac’’" '^fP‘-'""‘ '"‘“t foosensi- 
handled, or transport?d safely^ ” 


nitrogen monoxide See ndr,, 

nitrous oxidp 
nitrogen mustard A piac r 

iiPiil8iS 

Ikp"’M°!?- ’ ® tissues- lach- 

s«PP^?s.a'stsr' 

nilroficn oxide, xtie n'/ compound. 

™mp,= „f ,fc oxide p„,a, 

’ «f "ite Tp”p 


nitrogen trifiuoride NFj. 

vai. a'U 

Hazard""^ "y'iuti^ts. 

10 ppm ils S^p"^ corrosive to tissue. Tolerance, 
Uses- Ox idki explosion hazard! 

thesis. ^ high-energy fuels; chemical syn- 

^flaSlble" ri"c‘7"K-i Not listed. (Air) Non- 

planes. label. Not acceptable on passenger 

oxMe) n’o^**’" (flinitrogen trioxide; nitrogen sesqui- 

*3.5°C*(7'atm W ”‘‘-foa ®P- S'"- ’’-P- 

ciates into nit’r' P’ (1 atm). Partially disso- 

(NO2) oxide (NO) and nitrogen dioxide 

trogM'reTro’x^dp^'^f^ passing nitric oxide into ni- 
ric amount hac^k^^ about 0°C, until the stoichiomet- 
HaS u" k^i®' absorbed. 

Use^^Vdf n/ inhalation; strong irritant, 

ofternpnpc- * Special fuel systms; identification 
’ ffP^^a‘'on of pure alkali nitrites. 

Poison^labfl. ?rrTk^facJep2ble.“"' 

"■cH^NaCHri^^^^^^ trinitroglycerin) 

cSPanH ’’^k y^'lflw, viscous liquid. Soluble in al- 
1 6000- r ®.*ber; slightly soluble in water. Sp. gr. 

m!xpd*’a.!^;'^ dropping glycerol through cooled, 

ing with water'^ ^drring, followed by repeated wash- 
Grade: Technical. 

shnpi?’, explosion risk; highly sensitive to 

and heat. Highly toxic by ingestion, inhala- 
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NITROPHENIDE 


tion and skin absoqjtion. Tolerance 0.2 ppm in air. 
Flammable, dangerous fire risk. 

Uses; High explosive; production of dynamite and 
other explosives; medicine; combating fires in oil 
wells; rocket propellants. 

Shipping regulations: (Rail) Consult regulations. Not 
accepted by express. (Air) Not acceptable. See regu- 
lations f^or spirits of nitroglycerin. 

nitroguanidine H2NC(NH)NHN02. Exists in two forms, 
alpha and beta. 

Properties: (a) Long thin flat, flexible, lustrous nee- 
dles; (b) small, thin elongated plates. Both melting 
ranges are from 220 to 250°C. Beta-form appears to 
be more soluble in water. 

Derivation; (a) Results when guanidine nitrate is dis- 
solved in concentrated sulfuric acid and the solution 
is poured into water, (b) Nitration of a mixture of 
guanidine sulfate and ammonium sulfate which re- 
sults from the hydrolysis of dicyandiamide by sulfuric 
acid. 

Hazard: Dangerous fire and explosion risk. 

powder (with nitrocellulose); chemical intermediate. 
Shipping regulations: (Rail) (dry) Consult regula- 
tions. Not accepted by express. (Wet with 20% water) 
Yellow label. (Air) (dry or wet with less than 20% 
water. Not acceptable; (wet with 20% water) Flam- 
mable Solid label. 

nitrohydrochloric acid. See aqua regia. 

3- nitro-2-hydroxybenzoic acid. See meta-nitrosalicylic 
acid. 

4- nitro-3-hydroxymercuri-ortho-cresoI anhydride. See 
nitromersol. 

3-nitro-4-hydroxyphenylarsonic acid. See 4-hydroxy- 
3-nitrobenzenearsonic acid. 

“Nitrojection Ammonia.” Trademark for anhydrous 
ammonia specifically intended for direct injection 
into the soil for fertilization. 

nitromannite. See mannitol hexanitrate. 

nitromersol (4-nitro-3-hydroxymercuri-ortho-cresol an- 
hydride) C 6 H 2 (CH 3 )(N 02 )( 0 Hg). 

Properties; Brownish yellow or yellow granules or 
powder. Odorless and tasteless. Insoluble in water; 
almost insoluble in alcohol, acetone, ether; soluble 
in solutions of alkalies, ammonia, by opening the 
anhydride ring and salt formation. 

Grade: N.F. 

Hazard; Toxic by ingestion and inhalation. 

Use; Disinfectant for skin in extremely dilute solu- 
tion (1 part in 1000 is maximum strength). 

nitromethane CH 1 NO 2 . A nitroparaffin. 

Properties: Colorless liquid. Soluble in water and al- 
cohol; solubility of wafer in nitromethane 2.2 cc/100 
cc (20°C). Sp. gr. 1.139 (20/20°C); b.p. 101°C; 
vapor pressure 27.8 mm (20°C); flash point 95°F; 
wt/gal 9.5 lb; refractive index 1.3817 (20°C); freez- 
ing point -29°C. Autoignition temp. 7S5°F. 
Derivation; By reaction of methane or propane with 
nitric acid under pressure. 

Containers; 5-, and 55-gal drums and 1 -gal cans. 
Hazard; Toxic by ingestion and inhalation; lower 
explosion limit 7.3% in air. Dangerous fire and ex- 
plosion risk. Tolerance, 100 ppm in air. 

Uses: Solvent for ccllulosic compounds, polymers. 


waxes, fats, etc; chemical synthesis; rocket fuel; gas- 
oline additive. 

Shipping regulations: (Air) Flammable Liquid label. 

2-iiltro-4-methoxyaniline N02C6H3(0CH3)NH2. Or- 
ange-red powder; m.p. 118-120°C; sparingly soluble 
in cold water and alcohol; soluble in hot water and 
dioxane. Used as a chemical intermediate. 

Hazard: Probably toxic. 

2-nifro-2-methyl-1, 3-propanediol 

CH20HC(CH3)N02CH20H. 

Properties: White, crystalline solid. Solubility in wa- 
ter 80 g/100 cc (20°C). M.p. 147-149°C; b.p. de- 
composes (10 mm); pH 0.1 M solution 5.42. 

Hazard; Probably toxic. 

Use; Intermediate. 

nitromuriatic acid. See aqua regia. 

nitron (l,4-diphenyl-3,5-endo-anilino-4,5-dihydro- 1,2,4- 
triazole) C 20 H 16 N 4 . 

Properties: Lemon-yellow, fine crystalline needles. 
Soluble in chloroform, acetone, and acetic acid 
'Lstfi.';-, sAljihlfi. m. pj.bff. azi/i aln-oJi/jl.. 

Use: Reagent for detection of the nitrate ion (NO3) — 
in very dilute solutions. 

alpha-nitronaphthalene (1-nitronaphthalene) C 10 H 7 NO 2 . 
Properties; Yellow crystals. Soluble in alcohol and 
ether; insoluble in water. Sp. gr. 1.331; m.p. 55- 
56°C; b.p. 304°C; flash point 327°F; combustible. 
Derivation; Action of a mixture of nitric and sulfuric 
acids on finely ground naphthalene. 

Hazard: Moderate irritant. 

Uses: Dyes; naphthylamine; added to mineral oils to 
mask fluorescence. 

Note: The beta isomer is highly toxic by ingestion. 

l-nitronaphthalene-5-suIfonic acid. (Laurent’s alpha 
acid) C,oH 6 (N 02 )(S 03 H). 

Properties: Pale yellow needles. Soluble in water, al- 
cohol, and ether. Combustible. 

Derivation; By sulfonating nitronaphthalene with a 
mixture of chlorohydrin and sulfuric acid. 

Hazard: May be toxic. 

Use: Dyes. 

nitronium perchlorate NO 2 CIO 4 . 

Properties: White crystalline solid; m.p. 120-140°C; 
hygroscopic; noncorrosive; soluble in water to form 
nitric and perchloric acids; highly reactive. 

Derivation; From ozone, nitrogen dioxide, chlorine 
dioxide. 

Hazard: Highly irritant to skin and mucous mem- 
branes. Strong oxidizing agent; may explode in con- 
tact with organic materials. 

Use; Suggested as propellant oxidizer. 

Shipping regulations; Perchlorates, n.o.s., (Rail) Yel- 
low label. (Air) Oxidizer label. 

para-nitrophencfole N 02 Cf,Hj 0 C 2 H 3 . 

Properties; Crj'stallizes in prisms. Soluble in alcohol 
and ether. M.p. 58° C; b.p. 283°C. 

Derivation: By ethylation of para-nitrophcnol with 
ethyl chloride. 

Uses; Dyes and other intermediates. 

nitrophenidc [bis(3-nitrophcnyl) disuiridc](NO;C*.H4);S. 
Properties: Yellow, rhomboid crystals; m.p. 83°C; in- 
soluble in water; soluble in ether; slightly soluble in 
alcohol. 

Derivation: Reduction of mcta-nitrobcnzcncsulfonyl 
chloride with hydriodic acid. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Pharmaceutical inter- 

meta-nifrophenol NO 2 QH 4 OH. 
mT'96-97x" S° '149^ ab"'’’ 

water and sulfuric a^cid'”^*^'"'*™^"'*'"^ boiled with 
Use: Indicator. 

ortho-nifrophenol NO2C6H4OH. 

I.65r(20°cl^mp S-45°C-?' (45“C), 

hot water, alcohol etLr^ ^ s°*“ble in 

rf » *"<■' », 

"» '"•™e<,i.,e in 

para-nitrophenol NO2C6H4OH. 
sp.'’gr‘T47M°495\20°cr crystals; 

orthonitr"opheno^‘^°"’ P-chloronitrobenzene; (b) See 

Use-'re™?dL\?°“'“^ drums, 

of parathion; fungicide for"eather.‘^''''’ P^°duction 


o--*-w iwi icdiner. 

an intermediate. ’ water. Used as 

acid)*®® CH2COOH ^P""^-"'‘ro-alpha-toluic 

Slightly 

form. Combustible. ’ ^'^°hol and chloro- 

hlof'sulfliSiS P^'-a-nitrobenzyl cyanide 
£, j'^ay be toxic. ■ 

penicillin PrecurTors.^^ocatShetic^'^^^''^^'-'^’"’ 

Sj^Sn'fS-C'H'A.otOHfc. 

Hazard: Toxic by inge^iS" A 

ShL medfcTne compound, 

n o.s., pSn^la°bef Arsenical compounds. 


point '?20?]i (TOCV wtTili^b^T 

live index 1.4015 (26°Cw!pf'^ ^ (b?°F): refrac- 

under pressurl of propane with nitric acid 

Containers: Drums, tank cars 

e?anS' 2l°nnS‘ '"“derate fire risk. Tol- 
when shocked or headed explosion hazard 

'iSlfn°'S,i5?"’“" ■■“'»> P'opdI-t 

A nitroparam., 

ml/ 100 ml f20°CV ^°*H.h'hty in water 1.7 

propane 0 6 cc/mn 2-nitro- 

20°C); b p'^120°C°°vann ^P- S'"- 0.992 (20/ 

under pressure. ‘ " °P propane with nitric acid 
a?fce :^25 '!l°derate fire risk. Toler- 

when shocked or heated explosion hazard 

tive. y'unesis, rocket propellant; gasoline addi- 


'"qhjCooh7oh)^no,^^ 

akohok Soluble in water and in 

'whiciTNNC^i^a'ff organic compounds in 

e-g. (C 6 H 4 ),NNin*c'^^^^ ®**^y* group, 

given evidence of car"enkitr 

of ^ yellow powdered blow- 

thalamide "^’^'^osotereph- 

thermal dem white mineral oil. Controlled 

stainTna nnnTP°f ’'berates terepthalate. Non- 

Containers: 5-lb fiber drums. 

(CH 4 ) 2 °N,'o^**’^*^"”"^ (dimethylnitrosamine; DMN) 

Pmnprtiiap. . . 


K-U.iui, (CH,)2N70 " 


duced "bi’^th; 4ion"of nir°®P'’P™* fertilizer pro- 
n’tnc and sulfuric or Dhosnh^ acid or a mixture of 
rock. Potassium salts usuilk°'^“^ phosphate 
complete fertilizers added to produce 

Sse:ISr'ss"Mt^ 

Properties: Colorless i^. nitroparaffin 

ml/ 100 ml (20°C)- soInhTt' ^°’ubility in water I 4 
P^ne 0.5 ec), 00 cV(t°Q''e°'^ water in I-nhropro- 
^ Sp. gr. 1.003 (20/20°C); 


, ovyivv^m, uiganic researcn. 

'’"'nitrosoan'iHLT*'’^''^"'''"®- N,N-dimethyl-para- 

of comnm ^ jP'^°^”^nne). Any of a homologous series 
the nhm 'u*® generic formula is C,H,„oN 02 , 

‘hrough thf nhrogen!"® 

b*rr^rl^o mobile liquids; pleasant odor; 

o.p. range, 10I-13I°C; f.p. ranee -28 to -I04°C- 

23 -/ 5 ’ [Hoffi’ 1.131; dielectric constant range, 

82-lon°R- ®h*’y *°luble in water. Flash point range, 
(j-QP ■ f-umbustiblc. Moderately toxic by inhala- 

^ydrocarb’n!ll'*'^^H°" propane and other paraffin 
IJsec- c 1 pressure. 

ous’nnK^"** for dyes, waxes, resins, gums and vari- 
P ymenc substances; gravure and flexographic 
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ORTHO-NITROTOLUENE 


inks; propellants and fuel additives; chemical inter- 
mediates. 

See also nitroethane, nitromethane, nitropropane. 

N-nitrosodiphenylamine (diphenylnitrosamine; nitrous 
diphenylamide) (GH 5 ) 2 NNO. 

Properties: Yellow to brown or orange powder or 
flakes; m.p. 64-66° C; sp. gr. 1.23; insoluble in water; 
soluble in alcohol, acetone, benzene, and ethylene 
dichloride. Somewhat soluble in gasoline. 

Containers: Fiber drums. 

Hazard: May be carcinogenic. 

Uses: Retarder of vulcanization of rubber; pesticide. 

para-nitro sodium phenolate. See para-nitrophenol, 
sodium salt. 

nitroso dyes (quinone oxime dyes). Dyes whose mole- 
cules contain the — NO or=NOH chromophore 
group. 

nitroso ester terpolymer. See nitroso polymer. 

nitrosoguanidine ONNHC(NH)NH 2 . Pale yellow crys- 
talline powder. 

Derivation: Cooling the reaction products of nitro- 
guanidine, ammonium chloride and zinc dust. 
Hazard: Severe explosion risk. 

Use: An initiating explosive. 

Shipping regulations: (Rail) Consult regulations. Not 
accepted by express. (Air) Not acceptable. 

l-nitroso- 2 -naphthol (naphthoquinone oxime, one of 
several isomers. Alpha-nitroso-beta-naphthol). 
Properties: Yellow needles. Soluble in alcohol and 
ether; insoluble in water. M.p. 1I0°C. Combustible. 
Derivation: Action of nitrous acid on beta-naphthol. 
Uses: Organic synthesis; prevention of gum forma- 
tion in gasoline; analytical reagent. 

para-nitrosophenol C 6 H 4 OHNO. 

Properties: Crystallizes in light brown leaflets which 
decompose at 140° C. Soluble in alcohol, ether and 
acetone; moderately soluble in waer. M.p. 140°C. 
Derivation: From phenol by action of nitrous acid in 
the cold. 

Hazard: Dangerous fire and explosion risk; reacts vi- 
olently with acids and alkalies; may explode sponta- 
neously. Intraplant transport must be in tightly cov- 
ered steel barrels. 

Use: Dyes. 

Shipping regulations: Not listed. 

nitroso polymer (nitroso rubber). A flame- and heat- 
resistant copolymer derived from trifluoronitro- 
somethane (CFiNO) and tetrafluoroethylene (CF> = 
CF;). A third monomer (methyl- 4 -nitrosoperfluoro- 
butyrate) provides more easily cross-linked func- 
tional groups than heretofore available. Tliis ter- 
polymer, called nitroso ester terpolymer (NET), is a 
notable improvement on the earlier copolymer, and 
is c.specially effective for fireproof interiors of aero- 
space vehicles and airplanes. Cross-linking is by a 
peroxide mechanism. Properties of the terpolymer 
are a glass transition temperature of about -50°C. 
decomposition temperature of 275°C, tensile strength 
750 psi. elongation 500Cf, Shore hardness 78. Non- 
flammable. 

nitroslarch (starch nitrate) Ci.’Ht:(NO.'),OiiK 
Properties: Orange-colored powder; contains 16.5^; 
nitrogen; soluble in ether-alcohol. 

Containers: Steel dnims or earthenware pots contain- 
ing water. 


Hazard: Severe explosion risk when dry'. Flammable, 
dangerous fire risk. 

Use: Explosives. 

Shipping regulations: (Rail) Wet with 20 % water. 
Yellow label. Wet with 30% alcohol. Red label. Dry. 
not accepted by express. (Air) Dry or wet svith less 
than 20% water or 30% solvent. Not acceptable. Wet 
with not less than 30% solvent. Flammable Liquid 
label. Wet with not less than 20% water. Flam- 
mable Solid label. 

beta-nitrostyrene QHjCHtCHNO:. 

Properties: Liquid. M.p. 58°C. Available as a 30% 
solution in styrene. 

Hazard; Moderate fire and explosion risk. 

Use: Chain stopper in styrene type polymerization. 

para-nitrosulfathiazole N 02 Cf,H 4 S 02 NHC.iH 2 NS. 

Properties: Pale yellow powder; odorless; slightly bit- 
ter taste; m.p. 258-266°C. Slightly soluble in alco- 
hol, very slightly soluble in chloroform, ether and 
water and practically insoluble in benzene. 

Use: Medicine. 

nitrosyl chloride NOCl. One of the oxidizing agents in 
aqua regia. 

Properties: Yellow-red liquid or yellow gas; b.p. 
— 5.5°C; f.p. -6L5°C; sp. gr. (gas) 2.3 (0°C, air= 1); 
sp. gr. (liquid) 1.273 (20°C); decomposed by water; 
dissociates into nitric oxide and chlorine on heating; 
soluble in fuming sulfuric acid. Nonflammable. 

Derivation: By action of chlorine on sodium nitrate. 

Grades: Pure, 93% min. 

Containers: Nickel cylinders. 

Hazard: Highly toxic; strong irritant, especially to 
lungs and mucous membranes. 

Uses: Synthetic detergents; catalyst; intermediate. 

Shipping regulations: (Rail) Green label. (Air) Non- 
flammable Gas label. Not acceptable on passenger 
planes. 

nitrosylsulfuric acid ONOSOjH with H2SO4. 

Properties: Clear, straw-colored, oily liquid. Approxi- 
mately 40% nitrosylsulfuric acid and 54% sulfuric 
acid. Pure ONOSOiH: crystalline, m.p. 73°C (dec). 

Containers; Carboys; drums. 

Hazard: Strong irritant to skin and mucous mem- 
branes. 

Uses; Manufacture of dyes and intermediates. 

Shipping regulations: Not listed. 

meta-nitrotoluene (meta-methvlnitrobenzene) 
NOjOHjCH,. 

Properties: Yellow crystals; sp. gr. 1.1571 {20/4°C); 
m.p. 15°C; b.p. 23'2.6°C; refractive index 1.5466 
(20°C). Insoluble in water; soluble in alcohol; misci- 
ble with ether. Flash point 223° F; combustible. 

Derivation; From meta-nitro-para-toluidine. 

Hazard: Toxic by inhalation, ingestion, skin absorp- 
tion. Tolerance, 5 ppm in air. 

Use; Organic synthesis. 

Shipping regulations; (Air) Poison label. 

ortho-nitrotolucne (ortho-methvlnitrobenzcne) 
N0;C^H4CH,. 

Properties; Yellow liquid; sp. gr. 1.1629 (20’C); f.p. 
-9.3°C; b.p. 220.4°C; refractive index 1.544 (25°C). 
Insoluble in water; miscible with alcohol and ether. 
Flash point 223° F; combustible. 

Derivation; From toluene by nitration and separation 
by fractional distillation. 

Hazard; Toxic by inhalation, ingestion, skin absorp- 
tion. Tolerance. 5 ppm in air. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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Uses: For production of toiuidine, tolidine fuchsin 
and various synthetic dyes ’ 

i.hipp,ng regulations; (Air) Poison label. 

mTty^o’bp 2^3^’. J-299 (0/4°C); 

Tnfrti , ’.P* . C, refractive index I 

ether^L?reSn\'"pS^^^^ 

Derivation; From toluene hv ,!!! “"’•’ust'ble. 

by fractional distillation ^ separation 

‘ion- Tolerance^’s ppmln am absorp- 

f-hsin. tolidine 

Shipping regulations: (Air) Poison label. 

^ tic acw” acid. See para-nitrophenylace- 

and concen?rmed^sulfur1?'acid’ 
pomtSlS'-FjcombuS ^'P' ^iash 

Containere; Rb™ d^ums'^muViw'^l'l^*'’® nitration, 
hoi and elher!*^p‘^)’w“c"Fia°sh‘^* in aico- 

bustible. ^ Piash point 315°F- com 
CoES; "CaEir'?”' 'V "l«ion. ’ 

sacks. fiber drums; multiwall paper 

Use; Intermediate for dyes and pigments 

ara-n fm-ainho .... .. .. H-smenis. 


nifrous diphenylamide. See N-nitrosodiphenylamine. 

monoxide) N,0 

(-89°CV iooRo'^ liquid, 1.22 

cohol ethef .nH ^ ’’•P- “88-5°C; soluble in al- 

.olnbfeTnEEraSSal.E™ 

^rale^conirSeT^i'*" •°'"P°"'fi°" of ammonium ni- 
Containers: Steel cylinders. ^ ^• 

uSfeip' mixtuJes’witHr 

flSaVe S‘labei. 

^provide in ^ product designed to 

tralizing action ®of °P^''^‘'°n the cleansing and neu- 
protection nrono°{- ®oda and the corrosion 

cleaning nrotpoi'"^*'^^ ®°dium nitrite. Used in 
steel durinp nrr.p'°” neutralizing of iron and 
tanks of storage as, for example, 

CoataESi;” “s'" * 


oara-nifrp oi u ■' P'gments. 

""'"""’'"'OMeibane. S« chloropicin 

7 o°(cf"ShTcT''^''’®"^ 

JSc' ® P- i56-158°C (18-19 mm); m p 
Derivation: Frnm o i- ^ 

heating with copper cyanfdein^ti”®''" compound by 
Us"ef DyeJ^"^ P^«^nce of aminS^ 

7o“$HicT)cT'''^' 'b*°^°henzene 

ton'’e!'lfcohof‘and^Sher1o/-P- soluble in ace 

Hazard; May be toxt ' ■"='°‘“ble in ^at'e^ 

Uses. Intermediate for dyes and n 
nifrourea NHjCONHlvo^ “ organic chemicals. 
Properties;- 

iyg»-o,„b,e'rSorEihSE“S^ 

3“'”“ *“» « oopcep, : 

SE'sEEr'- 

Use: Explosives 
i>hipping regulations- fRa.n 

*r::d7x“'' 

of P %S'btop',35,i“;' only ip 


nitroxanthic acid. See picric acid. 

" 'fe'oE'glTlt 

’iioedte'pZf'l” 0"''“ 2,5-i ZysLIlipe 

S«,?p 

skin absOTpji'on. mgestion. inhalation and 

pyrox^lirT''*'^ synthesis; gelatinizing accelerators for 

cobait-hacJ^o1f*^”‘^'-H ^ precipitation-hardening 
for use at f ''"“b good strength-to-weight ratio 
someuhaf n! “P ‘0 1200°F. It contains 

ofThanRm ‘b?" 20% nickel and small amounts 
material fn ’ ^'cconiuni, and iron. Used as a damping 
material for steam turbine blade applications. 

nm Abbreviation for nanometer (q.v.). 

nuclear magnetic resonance 

No Symbol for the element nobelium (q.v.). 

^^obel^dp*.*** 11^23-1896). A native of Sweden, 

sives rnost of his life to a study of explo- 

glvr-p’rm ^ ^^j-‘b® mventor of a mixture of nitro- 
dvna^L® « diatomaceous earth which he called 
smnlfPioo ’ ulso invented blasting gelatin and 
from h'tf With the fortune he accumulated 

that hpo^ work, Nobel established the foundation 
stanHinp"^^ b*® name, which annually recognizes out- 
eratiirp^ ''a't.b Physics, chemistry, medicine, lit- 
thp wp ’i human relations. The Nobel prize is still 

the world s most valued scientific award. 

"”of 'ih^ bl? .Synthetic radioactive element 102; one 
hp-pn pi senes of elements; its discovery has 

oeen claimed by research groups in Sweden, U.S.S.R.. 



621 


NONIC 


and California. It can be produced in a cyclotron by 
bombarding curium with nuclei of carbon 13 accel- 
erated to high energies. Tlie name nobelium has been 
accepted by the lUPAC Commission on Nomencla- 
ture of Inorganic Chemistry. Its isotopes are so 
short-lived that its chemical properties have not 
been determined. It has no known uses or compounds. 

noble. In chemical terminology this term describes an 
element which either is completely unreactive or re- 
acts only to a limited extent with other elements. Six 
noble gases constitute a group in the Periodic Table 
that is variously called the zero group (as the first 
three of its members have a valence of zero), the inert 
gas group, and the noble gas group. The last is pref- 
erable, as three of the gases, though unreactive, are 
not inert. The gases of this group are helium, neon, 
argon, krypton, xenon, and radon. The noble metals 
are generally considered to be gold, silver, platinum, 
palladium, iridium, rhodium, mercury, ruthenium, 
and osmium. The term has no reference to the com- 
mercial value of these metals. See also inert. 

“Noctec.”'"^ Trademark for chloral hydrate (q.v.). 
NODA. Abbreviation for n-octyl, n-decyl adipate, 
nodular iron. A ductile form of cast iron. 

“Nogas.”^* Trademark for a metal pickling agent. 
Properties: Amorphous brown powder, soluble in 
water and acids. Will give foam-producing solutions 
when dissolved in water or acids. 

Use: Addition agent in acid pickling of iron and steel 
products to produce a foam blanket and to improve 
the atmosphere around pickling operations by elim- 
ination of acid mist particles usually given off by the 
pickling operation. 

“Nolane.”’'*^ Trademark for 2,6-allyl-dichlorosilane- 
resorcinol, used for priming glass fibers, i.e., prior 
to laminating. 

“Noludar.”'” Trademark for methyprylon (q.v.). 
nomenclature, chemical. See chemical nomenclature. 

nomograph. A chart in which a straight line, either 
drawn or indicated by a ruler, intersects three scales 
at points that represent values that satisfy an equa- 
tion or a given set of physical conditions. It thus en- 
ables one to determine the value of a dependent vari- 
able when that of the independent variable is known. 
Used by chemical engineers to determine relation- 
ships between the properties of materials. 

“Nomex.”^" Trademark for a heat-resistant aromatic 
polyamide fiber. It retains useful properties after 
long-term exposure to temperatures up to 220°C; 
docs not support combustion. 

Uses: Militaiy flight suits, electrical insulation, heat- 
resistant paper, coated fabrics; upholstery. 

See also aramid. 

nonadecanc CwHjo or CHi(CH:)nCHi. 

Properties: Leaflets; soluble in alcohol; insoluble in 
water; soluble in ether; sp. gr. 0.777; m.p. 32‘’C; b.p. 
330°C. Combustible; low toxicity. 

Use: Organic .synthesis. 

n-nonadecanoic acid CHi(CH:)nCOOH. A saturated 
fatty acid normally not found in natural vegetable 
fats or waxes. Combustible; low toxicity. 

Properties: Colorless ciystals; m.p. 68.7°C; b.p. 
297'’C (100 mm): soluble in alcohol and ether; insol- 


uble in water. Synthetic product available 99% pure 
for organic synthesis. 

gamma-nonalactone. See gamma-nonyl lactone. 

nonanal (pelargonic aldehyde; n-nonyl aldehyde; alde- 
hyde C-9) CsHnCHO. 

Properties: Colorless liquid with an orange-rose odor; 
sp. gr. 0.822-0.830; refractive index 1.424-1,429. Sol- 
uble in 3 volumes of 70% alcohol, in mineral oil; in- 
soluble in glycerol. Combustible. 

Grades: Technical; F.C.C. 

Uses; Perfumery; flavoring agent. 

nonane (nonyl hydride) C9H20 or CH3(CH2)7CHj. 

Properties; Colorless liquid. Soluble in alcohol; insol- 
uble in water. Sp. gr. 0.722; b.p. 150.7°C; f.p. — 54°C; 
refractive index 1.40561 (20° C); flash point 86° F. 
(Closed cup); autoignition temp. 403° F. 

Grades: Technical (95%); 99%; research. 

Containers: Glass bottles; drums. 

Hazard; Flammable, moderate fire risk. Irritant; 
narcotic in high concentrations. 

Uses: Organic synthesis; biodegradable detergents; 
distillation chaser. 

nonanedioic acid. See azelaic acid. 

nonane-1 ,3-diol monoaeetate C9H18OOCCH3. 

Properties; A mixture of isomers. Colorless to slightly 
yellow liquid; stable; soluble in alcohol. Combustible; 
low toxicity. 

Uses: Perfumery; flavoring. 

n-nonanoic acid. See pelargonic acid. 

nonanol. See nonyl alcohol. 

nonallyl chloride. See pelargonyl chloride. 

noncombustible material. A solid, liquid or gas that 
will not ignite or burn, regardless of how high a 
temperature it is exposed to. 

nondestructive testing. A test that does not involve 
destruction of the sample or material tested. Such 
tests are usually carried out by radiographic meth- 
ods on large, finished metal products (castings and 
machine components) to determine the presence of 
internal defects likely to cause operational failure. 
An infrared camera scanning device for detection of 
internal weaknesses in tires is a recent development 
in nondestructive testing. X-radiation is used to de- 
termine the authenticity of paintings and other ob- 
jects of art. 

nondrying oil. See drying oil. 

nonclcclrolytc. A compound that resists passage of 
electricity (nonconductor) both in liquid form and in 
solution. Included in this classification arc most 
organic compounds, with the exception of acids and 
amides, and such inorganic compounds as nonmctal 
halides. Nonelcctrolyies are covalently bonded; some 
inorganic compounds having covalent bonds form 
electrolytic solutions in aqueous solution. See also 
elect roljic. 

noncnc. See nonylene. 

nonflammable material. A gas or IkiukI whose flash 
point is above 100°F, or a solid whose ignition 
point is above 500° F. See combustible material and 
note under flammable material. 

•‘Nonic.’’^'' Trademark fora group of non-ionic surface- 
active agents based on polyethylene glycol tert- 
dodccylthiocther or related compounds. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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consequent physical’ and chemi^ 
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sidered in two groS If f ‘non- 
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arsenic 

antimony 

boron 

carbon 

germanium 


(a) 


polonium 

phosphorus 

selenium 

silicon 

tellurium 


(b) 

halogens 
hydrogen 
nitrogen 
oxygen 
noble gases 
sulfur 


Pet?olJ'umrpks^t?cs"’Ss’ ^ e.g 

nsed in this sense bv enpine' widely 

writers. engineers and specification 

n-nonoicacid. See pelargonic acid. 

"°SSVe^"re tny' ‘ptf^T C.H.COOH, of 

-vered from Produ\"?o1t?i".o"°presT'^^ - 
nonviscous neutral nil a Process. 

‘ban 135 S.U.S. a^lOOcp'"*'^' wscosity lower 

7-^^^ A g^cm^IVom staple lengths 

3 random manner^ 

ft,- ^ 


ng point causes the fiK exterior layer to it*: 

..Applications are L ^ h^bers to fuse into a fabric 
dmg for surgical%^eL&"a^f°'-P'‘‘='‘i‘^film, paV 
^ ns, drapes and other d! ’ ‘‘‘^Pers, sanitarv nan- 
fi^frationi shoe . ^^orstive textile ^ 

54s,e'S?sy »5“S 

(acetate C-9) PH ^ backing, 
gr '’o liquid- 


Uses; Perfumery; flaSg 

• tker- D„ r oeyerai isomers exist 
uses. Perfumery; flavoring. 

n-nonylamine CsHigNH. 

roperties; Colorless liquid B n 75 Rsop nn \ 
sp- gr. 0 798 O^opi. ™r .• 'o-o5 C (20 mm); 

may^ be preLred frAm ^4366 (n 20/D); 

techniques. Combustible.""^^ by conventional 

skin irrit^"^^'^^^^ uioderately toxic and 

and tert- 

tj’-?;':;,. tow ,&"S '’.-“'’.s r»r 
cra^”^^ '" 

1rrham.^°'’"'^‘^ fire"ris?moderately toxic and skin 

range 245-2W°r'-**^^''' 'qu'd; aromatic odor; boiling 
index 1 488 m^oP- (20/20°C); r^fractivl 

point 210°F/rii»9’ ‘^P (20°C); flash 

Hazard PrAh^Ki "®'^ -“P^- Combustibll 
centrmions ^ narcotic in high con- 

Use: Manufacture of surface-active agents, 
nonyl bromide C^HipBr 

lW25i>n-‘’“f- ®-P-.8I-85°C (10 mm); sp. gr. 
flammiwe.^ ’ '"‘lex 1-4583 (n 20/D). Non- 

talined^'bv na^cf nonyl bromide are ob- 
while heafin^'"® hydre^en bromide into the alcohol 

bromic acid fn Pn b^ ^fluxing with aqueous hydro- 
oromic acid m the presence of an acid catalyst. 

nonyl chloride CsH.sCl. 

0 878'^fi25°f^''^^f^’ 58-63°C (8 mm); sp. gr. 

flammaWe.^ ’ '"‘'ex 1.4379 (n 20/D). Non- 

ri^'"^*t°elpM?pd ^^^*^°b‘’l reacts with hydrogen chlo- 
nonyi chloride It Pressure to give 

mixOirp nf be made by refluxing a 

alcohol in n ‘’"eentrated hydrochloric acid with the 
alcohol in presence of zinc chloride. 

^PrSrt?ev^rn?n 9”-'i CH3(CH2)6CH;CH2. 
ubl^ in n’ 5^‘’ "rless liquid; soluble in alcohol; insol- 
tible ^l’’ b.p. 149.9°C. Combus- 

f?eriymio"; From propylene. 

tivpi nrli®^”'^ synthesis; wetting agent; lube oil addi- 
tive, polymer gasoline. 

nonyl hydride. See nonane. 

n-nonylic acid. See pelargonic acid. 

lactone (aldehyde C-I8; 4-hydroxynona- 
eid, gamma lactone; gamma-nonalactone) 
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CH3(CH2)4CHCH2CH2C(0)0. 

Properties: Yellowish to almost colorless liquid; 
coconut-like odor; sp. gr. 0.956-0.963; refractive 
index 1.447; soluble in 5 volumes of 50% alcohol; 
soluble in most fixed oils and mineral oil; practically 
insoluble in glycerol. Combustible; low toxicity. 
Grades: Technical; F.C.C. 

Uses: Perfumery; flavors. 

nonyl nonanoate (nonyl pelargonate) C9Hi900CC8Hn. 
Properties: Liquid; sp. gr. 0.863 (25°C); b.p. 315°C; 
refractive index 1.4419 (n 20/D); floral odor; com- 
bustible; low toxicity. 

Uses: Flavors; perfumes; organic synthesis. 

nonylphenol C9H19C6H4OH. A mixture of isomeric 
monoalkyl phenols, predominantly para-substituted. 
Properties: Pale yellow, viscous liquid with a slight 
phenolic odor. Insoluble in water; soluble in most 
organic solvents. Sp. gr. (20/20°C) 0.950; b.p. 
315°C; f.p. — 10°C (sets to glass below this tempera- 
ture); viscosity 563 cp (20°C); flash point 285°F. 
Combustible. 

Grade: Technical. 

Containers: Drums; tank cars. 

Uses: Non-ionic surfactant (nonbiodegradable); lube 
oil additives; stabilizers, petroleum demulsifiers, 
fungicides; antioxidants for plastics and rubber. 

nonylphenoxyacetic acid C9H19C6HJOCH2COOH. 
Properties: Light amber liquid; miscible with organic 
solvents; insoluble in water; soluble in alkali. Flow 
point O^C; viscosity (25° C) 6500 cp. Combustible. 
Uses: Corrosion inhibitor for turbine oils, lubricants, 
fuels, greases; hydraulic fluids, cutting oils and 
metal coolants. 

nonyl thiocyanate C9H19SCN. 

Properties: B.p. 84-86.5°C (1 mm); sp. gr. 0.919 
(25°C); refractive index 1.4696 (n 20/D). Nonyl thio- 
cyanate can be made from nonyl chloride by reflux- 
ing with alcoholic sodium thiocyanate solution using 
conventional techniques. 

nonyltrichlorosilane (trichlorononylsilane) C9Hi9SiCl3. 
Properties: Water-white liquid with a pungent irritat- 
ing odor. Fumes readily in moist air. 

Hazard: Highly toxic; strong irritant to skin and mu- 
cous membranes. 

Shipping regulations: (Rail) White label. (Air) Corro- 
sive label. Not acceptable on passenger planes. 

“Nopalcol.”’”’ Trademark for a series of diethylene 
glycol and polyethylene glycol fatty esters. 

Uses: General-purpose emulsifying agents for oils, 
solvents, essential oils, opacifying agents for cos- 
metics. 

“Nop-cap.”'®’ Trademark for calcium pantothenate- 
containing products for the fortification of foods and 
feeds. 

“Nopcoccll.”’”’ Trademark for polyurethane foamed 
plastic for general uses. 

“Nopcodraw” Compounds.'''’ Trademark for a group 
of die box lubricants. Powdered dry’ compounds for 
drawing and heading ferrous, alloy, stainless steel 
and rciractory' metals. Full range of formulations, 
ba.scd on soda, potash, aluminum, zinc, calcium, and 
barium soaps combined with inorganic and organic 
lubricants plus anti-wear agents. 

“Nopcogen."''” Trademark for a scries of fatty acid 
derivatives, including alkylolamidcs, polyaminc con- 


densates, alkylolamine condensates, and sulfonated 
amine condensates, used as softeners, detergents, 
wetting, or emulsifying agents. 

“Nopcosanf."’'” Trademark for sodium salt of con- 
densed naphthalene sulfonic acid. 

Use: Dispersing agent for pigments. 

“Nopcoset.””’ Trademark for a series of polyvinyl 
acetate emulsions for use in the paper, textile, paint, 
leather and wood-working industries. 

“Nopcosize.”’'” Trademark for polyacrylic sizes for 
nylon filament. 

“Nopcosulf.”^°’ Trademark for a series of sulfated oils, 
fatty acids and fatty esters. 

Uses: Mineral oil emulsifiers, dyestuff dispersants, 
latex paint additives, cosmetic emulsifiers, textile 
wetting and re-wetting agents, paper wetting agents 
and softeners. 

“Nopcole” €-104.^°’ Trademark for a fluid, stable, 
5D% ca)c}vm stearaie dispersion for iobricating pro- 
tein, starch or latex coating colors for friction con- 
trol. 

nopinene. See beta-pinene. 

NOPON. See para-bis[2-(5-alpha-naphthyloxazolyl)]- 
benzene. 

“Norad.” Trademark for a water-soluble adhesive 
used to prevent slippage of palletized multiwall bags. 
Shipped in 55-gal steel drums. 

“Norane.”'*^ Trademark for a group of water repel- 
lents used in the textile industry for a wide vanety 
of fabrics. Include formulations of anionic wax 
emulsions, silicone resins, thermosetting resins, fluo- 
rophilic compounds, and fatty acid amide conden- 
sates. 

“Norbide.”"'” Trademark for boron carbide (q.v.). 

norbormide. Generic name for 5-(alpha-hydroxy- 
alpha-2-pyridylbenzyl)-l-(alpha-2-pyridylbenzyli- 
dene)-5-norbornene-2,3-dicarboximide. 

Properties: White solid; m.p. I80-I90°C. Insoluble in 
water; soluble in dilute acids. 

Hazard: Highly toxic by ingestion. 

Use: Rodenticide. 

5-norbomene-2-methanoI (2-hydroxymethyl-5-norbor- 
nene; “Cyclol”) C7H9CH2OH. 

Properties: Stable, colorless liquid; sp. gr. 1.022-1.024 
(25/25°C); refractive index 1.4985-1.4995 (25/D); a 
high-boiling solvent, b.p. 192-198°C; miscible with 
most common organic solvents; slightly soluble in 
hot water. Flash point 183°F (TOC). Combustible. 
Containers: 55-gal drums. 

Hazard: May be toxic. 

Uses: Monomer for the modification of condensation 
and addition polymers for coatings. 

5-norbomcnc-2-melhyI acrylate. 

Properties: Colorless liquid; b.p. 103-105°C; sp. gr. 
(25/25°C) 1.027-1.031; soluble in most organic sol- 
vents; inhibitor 0.02% MEHQ. 

Use: A difunctional monomer particularly suited for 
in situ crosslinking of vinyl acetate emu'kions poly- 
mer systems. 

“Nordcl.”'' Trademark for an elastomer based on an 
cthylene-propylcnc-hexadienc tcrpolymcr. sulfur- 
curable. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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Use? n“ ““a 'dareMioi™'™ '" •• 

Uses; Road binder- i.w ” '"ceases. 
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Bvolak (novolac). A thermoplastic phenol-formalde- 
hyde type resin obtained primarily by the use of acid 
catalysts and excess phenol. Generally alcohol- 
soluble and require reaction with hexamethylenetet- 
ramine, paraformaldehyde, etc. for conversion to 
cured, cross-linked structures by heating to 200- 
400° F. 

Uses: Molding materials; bonding materials; bonding 
agent in brake linings, abrasive grinding wheels; 
electrical insulation; clutch facings; air-drying var- 
nishes; reinforcing agent and modifier for nitrile 
rubber. 

"Novoviol.”'®* Trademark for a series of ionones. 

noxious gas. Any natural or by-product gas or vapor 
that has specific toxic effects on humans or animals. 
(Military poison gases are not included in this group). 
Examples of noxious gases are ammonia, carbon 
monoxide, nitrogen oxides, hydrogen sulfide, sulfur 
dioxide, ozone, fluorine, and vapors evolved by 
benzene, carbon tetrachloride, and a number of 
chlorinated hydrocarbons. Gases which act as simple 
asphyxiants are not classified as noxious. See also 
air pollution. 

Np Symbol for neptunium. 

“NP-10.”^^® Trademark for a polymeric plasticizer; 
used for vinyl formulations. 

N-P-K mixtures. Fertilizers containing nitrogen, phos- 
phorus and potassium. These are usually character- 
ized by numbers such as 5-10-10, meaning 5% nitro- 
gen, 10% phosphorus as PaOj, and 10% potassium 
as KjO. The percentages refer to the amount of 'N, 
P, or K present in available form rather than to the 
amount of the compounds. 

NPN. Abbreviation for n-propyl nitrate. 

NPO. See alpha-naphthylphenyloxazole. 

NQR spectroscopy. The initials stand for nuclear 
quadrupole resonance, an analytical technique which 
requires no magnets, as does NMR. It utilizes instead 
the electric fields naturally present in the crystals 
under analysis. Chlorine has been studied extensively 
by this method. See also analytical chemistry; nuclear 
magnetic resonance. 

NR. Abbreviation for natural rubber. 

NRC. Abbreviation of Nuclear Regulatory Commis- 
sion (q.v.). 

“500 NS.””^ A high potency compound whose active 
ingredients are aryd disulfides. Used to reclaim natu- 
ral and synthetic rubber. 

“NSAE” Powder.'** Trademark for a sodum alkyl- 
naphthalenesulfonate; an agricultural dispersing 
agent for sulfur. 

“N-Sol.”*'" Trademark for a series of patented pro- 
cesses used in water treatment. Dilute alkali silicate 
is partially neutralized with an acid reactant to de- 
velop an activated silica for use as a coagulant aid 
in clarifying raw and waste waters. 

NSR. Abbreviation for nitrile silicone rubber. 

NTA. Abbreviation for nitrilotriacetic acid (q.v.). 

NTAN. Abbreviation for nitrilotriacctonitrile (q.v.). 

“Nuactant.”'"^ Trademark for a fiber reactant to im- 
prove crush resistance and dimensional control in 
ccllulosic fabrics. 


“Nuact.”’'' Trademark for lead hydroxynaphthenate 
paste (see lead naphthenate). 

“IVuade.”^'' Trademark for a rubber-based tackifjing 
agent used as a mastication aid. 

“Nubrite.”''^ Trademark for barrel nickel-plating ad- 
ditive. 

“Nucerite.”'^^ Trademark for a material of construc- 
tion for high-temperature corrosive environments. A 
family of composites consisting of a crystalline glass 
ceramic bonded to steel, e.g., “Nucerite” 7000 ce- 
ramic. Used for nozzles, flange faces, reaction equip- 
ment, etc. See also “Glasteel”; glass ceramic. 

“Nuchar.”’^* Trademark for activated carbon of vege- 
table origin. 

Grades: Industrial and water purification. 

Containers: Up to hopper cars and trucks. 

Uses: Taste and odor control of municipal and pota- 
ble water. 

'Ricfear cfiemfstry. The crtVisibn oT chemistry dealing 
with ehanges in or transformations of the atomic 
nucleus (see nucleus) (1). It includes spontaneous and 
induced radioactivity, the fission or splitting of nu- 
clei, and their fusion, or union; also the properties 
and behavior of the reaction products and their sep- 
aration and analysis. The reactions involving nuclei 
are mually accompanied by large energy changes, 
millions of times greater than those of chemical 
reactions; they are carried out in nuclear reactors 
for military purposes and for electric power produc- 
tion; also (in research work) in cyclotrons. See also 
nuclear energy, fission, fusion (2). 

nticlear energy. The energy liberated by (I) the split- 
ting or fission (q.v.) of an atomic nucleus; (2) the 
union or fusion (q.v.) of two atomic nuclei; and (3) 
the radioactive decay of a nucleus (transmutation). 
The energy emitted in (1) is the equivalent of the 
slight difference in mass between the nucleus as a 
whole and its constituents (see mass defect). The 
transformation of mass to energj' is^ stated by Ein- 
stein’s equivalence equation E = me'. In the fission 
process the release of energy is of the order of nano- 
seconds; it may involve a vast number of nuclei 
(atomic bomb) or comparatively few (nuclear re- 
actor), where the rate of release is under strict con- 
trol. In the fusion process energy release is much 
greater than in fission; no means of controlling it has 
as yet been found, though research on this immensely 
useful possibility is continuing. In radioactive de- 
cay, the rate of release is extremely slow, extending 
in some cases for millions of years. See also radio- 
activity, radiation synthesis, ionizing radiation; fis- 
sion: fusion (2). 

\’oic: In 1975 nuclear power provided about 9% of 
the electricity generated in the U.S. and about 2.3% 
of the total energy consumption. After balancing the 
pros and cons of safety, environmental factors, 
costs, etc. it may be regarded as an acceptable risk in 
future cnergv’ production, always provided that the 
very highesr standards of expertise and plant mainte- 
nance are observed. 

fticlear fuel. Any material which is the source of energy 
in a nuclear reactor. At the present state of tech- 
nology' the term usually refers to uranium, thorium, 
or plutonium, either as natural materials, or en- 
riched or synthesized isotopes. See also nuclear reac- 
tion: breeder; plutonium: fission. 
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nuclear fuel element. A rod, tube, plate, or other me- 
chanical shape or form into which a nuclear fuel is 
fabricated for use in a reactor. The word “element” 
is used here in its electrical engineering rather than 
its chemical sense. 

nuclear magnetic resonance (NMR). A type of radio- 
frequency spectroscopy, based on the magnetic field 
generated by the spinning of the electrically charged 
nucleus of certain atoms. This nuclear magnetic field 
is caused to interact with a very large (10,000- 
50,000 gauss) magnetic field of the instrument mag- 
net. Each nuclear species of atom requires a differ- 
ent instrumental setting to obtain resonance of the 
magnetic field frequency of the instrument with that 
of the nucleus. Tlie setting also varies with the 
electron distribution around each atom, so that it is 
possible for instance to distinguish between the three 
kinds of hydrogen atoms in ethyl alcohol. Frequently 
used nuclear species are the elements; hydrogen, 
deuterium, fluorine, boron, phosphorus, carbon-13, 
oxygen-17, nitrogen-15, and silicon-29. 

The direct relation of NMR spectral bank height 
to conceotratioo of a chemical compound alloy's 
NMR to be used for quantitative analysis and the 
following of chemical rates of reaction and equilib- 
ria of chemicals in solution. The splitting of bands 
due to interactions between adjacent nuclei with 
spin in a compound is used to aid in establishing 
structural formulas. This technique is a useful 
method of determining whether hydrogen atoms in a 
molecule are part of a CH3— group, a — CHj— 
group, an -7OH group or other characteristic group- 
ing. It also indicates the number of hydrogen atoms 
in each category. See also magnetochemistry; nucleus 
(note). 

nuclear reaction. A reaction that involves a change in 
the nucleus of an atom, as opposed to a chemical re- 
action, in which only the electrons take part. Nuclear 
reactions usually result in release of tremendous 
amounts of energy; the energy obtained from chemical 
reactions is slight, e.g., rupture of a chemical bond 
evolves about 5 eV compared with 200 million eV 
resulting from the fission of an atomic nucleus. There 
are three types of nuclear reaction, namely, (1) trans- 
mutation (radioactive disintegration), (2) fission, and 
(3) fusion (thermonuclear). See these entries for 
details. 

Nuclear Regulatory Commission. A Federal agency 
established in 1975 to regulate all commercial uses 
of atomic energy, including construction and opera- 
tion of nuclear power plants, nuclear fuel reprocessing 
plants, and research applications of radioactive mate- 
rials. It is also responsible for safety and environ- 
mental protection. 

nucication. The process by which crystals are formed 
from liquids, supersaturated solutions (gels), or sat- 
urated vapors (clouds). Crystals originate on a mi- 
nute trace of a foreign substance acting as a nucleus. 
These are provided by impurities or by container 
walls m laboratory apparatus. Crystals form initially 
in tiny regions of the parent phase and then propa- 
gate into it by accretion. Rain and snow are formed 
in this way in moisture-laden air; the moisture con- 
denses on minute particles of dust or ice. Cloud seed- 
ing with silver iodide or carbon dioxide is based on 
this principle. The former has a crystal structure sim- 
ilar to that of ice, and the latter causes rapid forma- 
tion of ice nuclei by intense local lowering of tem- 
perature. See also crystal; whiskers. 


There are various methods for growing crystals, 
including; (a) evaporation of a solution; (b) cooling 
of a saturated solution, or melt; (c) condensation of 
a vapor (plasmas are sometimes used to generate the 
vapor); (d) electrodeposition; (e) growth in gel media 
(in order to slow growth). Methods (b) through (e) 
are particularly suited for the growth of large crys- 
tals, which are widely used in modem technology. 

nucleic acid. Any of several complex compounds oc- 
curring in living cells, usually chemically bound to 
proteins to form nucleoproteins. Nucleic acids are 
of high molecular weight and are easily changed by 
many mild chemical reagents. They contain carbon, 
hydrogen, oxygen, nitrogen (15-16%), and phospho- 
rus (9-10%). 

The fundamental units of nucleic acid are nucleo- 
tides (q.v.); nucleic acids are polynucleotides in 
which the nucleotides are linked by phosphate bridges. 
Upon extensive heating in the presence of water 
(hydrolysis), nucleic acids yield a mixture of purines 
and pyrimidines, D-ribose or D-deoxyribose, and 
phosphoric acid. Nucleic acids are subdivided into 
two types; ribonucleic acid (RNA), containing the 
sugar D-ribose; and deoxyribonucleic acid (DNA) 
containing the sugar D-deoxyribose. See deoxyribo- 
nucleic acid; ribonucleic acid; nucleoside; nucleo- 
tide; nucleoprotein. 

Good sources of nucleic acids are salmon, thymus, 
yeast, and wheat kernel embryo. 

Uses; Biochemical and medical research in genetics, 
virus diseases and cancer. 

nucleon. General name applied to neutrons and pro- 
tons, the essential constituents of atomic nuclei, and 
also used as a class name for fundamental particles 
of that mass. The study of subatomic particles is 
often called nucleonics. 

nucleophile. An ion or molecule that donates a pair of 
electrons to an atomic nucleus to form a covalent 
bond; the nucleus that accepts the electrons is called 
an electrophile. This occurs, for example, in the fop 
mation of acids and bases according to the Lewis 
concept, as well as in covalent carbon bonding in 
organic compounds. See also Lewis base; donor. 

nucleoprotein. A type of protein universally present in 
the nuclei and the surrounding cytoplasm of living 
cells. A nucleoprotein is composed of a protein, 
which is rich in basic amino acids, and a nucleic acid 
(q.v.). The nucleic acid portions can be isolated and 
used in medical and biochemical research. See also 
deoxyribonucleic acid; chromatin; virus. 

nucleoside. A compound of importance in physiological 
and medical research, obtained during partial decom- 
position (hydrolysis) of nucleic acids (q.v.), and 
containing a purine or pyrimidine base linked to 
either D-ribose, forming ribosides, or D-deoxyri- 
bose, forming deoxyribosides. They are nucleotides 
minus the phosphorus group. For specific nucleo- 
sides see adenosine, cytidine, guanosine and uridine. 

nucleotide. A fundamental unit of nucleic acids (q.v.); 
some are important coenzymes. The four nucleotides 
found in nucleic acids are phosphate mono-esters ol 
nucleosides (q.v.); adenylic acid, guanylic acid, 
uridylic acid, and cytidylic acid. Great progress has 
been made in determining the nueleotide sequence in 
fundamental materials, such as yeast genes. 

The term is also applied to compounds not found 
in nucleic acids and which contain substances other 
than the usual purines and pyrimidines. Such com- 
pounds are modified vitamins, and function as coen- 
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zymes; examples are riboflavin phosphate (flavin 
mononucleotide), flavin adenine nucleotide, nicotin- 
amide adenine dinucleotide, nicotine adenine dinu- 
cleotide phosphate, and coenzyme A. The nucleo- 
tides inosine-5 -monophosphate and guanosine-5- 
monophosphate are used as flavor potentiators. 

nucleus. (1) The positively charged central mass of an 
atom; it contains essentially the total mass in the 
form of protons and neutrons. The nucleus of the 
hydrogen atom consists of one proton, while that of 
uranium is comprised of 92 protons and 146 neu- 
trons. The atomic nuclei of certain unstable (radio- 
active) elements, such as uranium, can be split by 
bombardment with protons or neutrons from an ex- 
ternal source, yielding 200 MeV of energy and an 
average of 2.5 free neutrons for every nucleus split; 
gamma radiation is also present. 

(2) The central portion of a living cell, consisting 
primarily of nucleoplasm in which chromatin (q.v.) 
is dispersed. It is enclosed by a membrane that sep- 
arates it from the surrounding cjioplasm. All the 
most important lunctibns of ttie ceiV, incitiaVng the 
mechanics of division (mitosis) and the program- 
ming of the genetic code, take place in the nucleus. 
(See also gene, chromosome). 

(3) The characteristic structure of a group of chem- 
ical compounds, e.g., the benzene nucleus. 

(4) Any small particle which can ser\'e as the basis 
for crystal growth (see nucleation). 

Note: The multiple meanings of “nucleus” and “res- 
onance” can be a source of confusion, especially 
when these terms are closely associated, as in nu- 
clear magnetic resonance and resonance of a molecu- 
lar nucleus. In the first of these expressions, nucleus 
is used in sense (1) under nucleus, and resonance in 
sense (2) under resonance. In the second expression, 
nucleus is used in sense (3) under nucleus and res- 
onance in sense (I) under resonance. 

nuclide. A particular species of atom, characterized 
by the mass, the charge (number of protons), and 
the energy content of its nucleus. A radionuclide is 
a radioactive nuclide. Example; carbon 14 is a radi- 
onuclide of carbon. See also isotope. 

“Nuclon.”'” Trademark for a polycarbonate thermo- 
plastic resin. 

Properties; High impact resistance not appreciably 
reduced by temperature fluctuations; good dimen- 
sional stability; good electrical resistance. Naturally 
transparent,' of light straw color. 

Uses; Engineering plastic for “hard service” parts 
and components. 

“Nucon.”'""’ Trademark for a magnesia-chrome re- 
fractor}' made by a high-fired direct bonding process. 

Uses; Copper and lead furnace roofs; linings of ro- 
tary kilns used to bum lime, dolomite and magnesia; 
steel furnace sidewalls and roofs. 

“Nuflo."’” Trademark for a high quality, extra fine 
kaolin treated with a surfactant by an intimate mi.x- 
ing process. A number of grades are obtained by 
applying various percentages of additive. 

Uses; Conditioning prilled ammonium nitrate and 
other high analysis granular fertilizers. 

“Nugrccn.”’* Trademark for a urea fertilizer contain- 
ing 459c nitrogen. Can be used as solid or spray. 

nuisance particulate. Fine particles (dusts) that arc 
relatively harmless in low concentrations. Among 


them are clay, calcium carbonate, emery, glass fiber, 
silicon carbide, g}'psum, starch, Portland cement, 
marble, and titanium dioxide. See also dust, indus- 
trial. 

“Nu-Iron.”” Trademark for an iron chelate. A fine 
yellow powder used as a spray, dust or soil applica- 
tion to correct iron deficiencies in agriculture and 
horticulture. It reduces the hazard of arsenical sprays. 

“Nulocrysfal.”'^’ Trademark for a partial invert sugar, 
proprietary pure-food nonciystailizing product, con- 
sisting of sucrose, levulose, and dextrose. 

Uses; Confectionery; baking; beverages; syrups; phar- 
maceuticals; animal and vegetable adh^ives; paper 
(as a plasticizer); and varied other products where 
^ycerin can be used. 

“Nulomoline.”'^^ Trademark for invert sugar; pure- 
food product consisting of levulose and dextrose. 
Uses; See “Nulocrystal.” 

“Nu-Manese.”’’ Trademark for manganous oxide. 
Available in a variety of grades for use in mixed 
fertilizers, foliar sprays or dusts, animal nutrition 
and certain industrial applications. 

numerals. For their use and meaning in chemical 
names see Geneva System; benzene; chemical nomen- 
clature. 

“Numet.”'”’ Trademark for depleted uranium. 
Properties; Uranium metal wherein U-235 isotopic 
content has been reduced below 0.7% as found in 
normal uranium. Has high structural strength cou- 
pled with high density of 18.9 g/cc. 

Derivation: Processed from uranium hexafluoride as 
tailing from gaseous diffusion plants. 

Uses: Balance weights for aircraft, high speed rotors 
in gyro-compasses, gamma radiation shielding, 
radio-isotope transportation casks and fuel element 
transfer casks; in general as structural material ap- 
plicable to radiation shielding. 

“Nuocure 28.”’'’ Trademark for a curative contain- 
ing 28% tin octoate for silicone resins, one-shot poly- 
urethane foams, and rubber, offering a wide range 
of curing time. 

“Nuodex 100 VT.”"’ Trademark for quaternary am- 
monium naphthenate. 

Use: Fungicide for vinyl formations. 

“Nuogel” AO." Trademark for aluminum octoate. 
Used in protective coatings and printing inks. 

718 & 753. Aluminum soap. Used as gelling agent. 

“Nuoiates.”"’ Trademark for driers based on metallic 
salts of tall oil acids. 

“Nuophene.”''’ Trademark for a techical grade of 
dihydro,xydichlorodiphenyimethane. 

Use; Industrial fungicide. 

“Nuoplaz 1046.”"’ Trademark for a non-phthalatc 
ester used as plasticizer for stain-resistant vinyl 
compounds. 

"Nuostabe.""’ Trademark for a scries of vinyl stabi- 
lizers and fungicides. Many ofthem arc metallic soaps 
or metal-organic complexes. 

“Nupcrcainal.”*’' Trademark for dibucaine (q.v.). 

nuplex. An acronym of nuclear-powered agroindustrial 
complex. The concept is based on use of nuclear re- 
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actors to provide heat for desalination of sea water 
and generation of electric power. 

“Nu-Pon.”“* Trademark for epoxy resin primers and 
enamels for household appliaiices, metal products, 
and corrosion-resistant applications. 

“Nuroz.”” Trademark for a polymerized wood rosin. 
Uses: Adhesives; gloss oils; paper label coatings; 
oleoresinous varnishes; solder flux; spirit varnishes; 
waxed paper and hot melt compounds; synthetic res- 
ins. 

“Nusat.””"' Trademark for proprietary satin finish 
nickel-plating additive. 

“Nuso.”’‘ Trademark for highly aromatic oils used 
as resin plasticizers. 

Nusselt number. A value used in heat transfer studies 
and calculations to compare heat losses by conduc- 
tion from various shaped objects under various condi- 
tions. It combined into a single number the actual 
heat loss (Q), the temperature difference (AT) be- 
tween the body and its surroundings, the size (d) and 
shape of the body and the thermal conductivity (k) 
of the fluid surrounding the object, in the equation 
Nu = Qd/ATk. 

“Nuto.”*' Trademark for lubricating oils of good 
color and high resistance to oxidation; recommended 
for circulating and hydraulic systems. 

“Nufralac.”^'''' Trademark for a hydrated compound 
consisting of sodium carbonate and sodium bicar. 
bonate. 

Uses: Dairy and food industry for neutralizing acidity 
in cream and related foods; dishwashing prepara- 
tions; leather tanning; and textile processing. 

nutrient. Any element or compound that is essential 
to the life and growth of plants or animals, either as 
such or as transformed by chemical or enzymatic 
reactions. In plants, nutrients include numerous min- 
eral elements as well as nitrogen, carbon dioxide and 
water. In animals and man the primary nutrients are 
the proteins, carbohydrates and fats obtained from 
plants, either directly or indirectly, supplemented by 
vitamins and minerals. Water and oxygen are in- 
cluded in this definition. All told, there are 43 basic 
nutrients. See also food. 

nutrient solution. A water solution of minerals and 
their salts necessary for plant growth which is used 
instead of soil, the plants being supported by me- 
chanical means. Such solutions contain combined 
nitrogen, potassium, phosphorus, calcium, sulfur, 
and magnesium, together with traces of iron, boron’ 
zinc, and copper. They are extensively used for comi 
mercial growing of flowers and vegetables particu- 
larly on islands, and also to some extent for house 
plants. 

nutrification. Addition of nutrients to a food either to 
replace those lost in processing (restoration), to pro. 
vide nutrients that are not normally present in the 
food (fortification), or to bring the food into con- 
formity with a specific standard for that food. 

nutrition. T^e effects of nutrients on living organisms 
and the biochemical mechanisms involved in bringing 
them about; also, that subdivision of biochemistry 
which deals specifically with these effects. In plant 
nutrition the essential requirements are carbon diox- 
ide and water, from which the plant forms carbo- 
hydrates by photosjTithesis (q.v.); nitrogen, which is 
essential for the synthesis of proteins by the plant 


with the aid of nitrogen-fixing bacteria; as well as 
phosphorus, calcium, potassium and a number of 
trace elements (micronutrients). Besides proteins and 
carbohydrates, plants also synthesize vitamins and 
various fats and oils. Thus they provide a basis for 
human nutrition, both directly (grain and other vege- 
tables) and indirectly (meats and dairy products), 
though the conversion to protein values for human 
nutrition is only about 10% for meats. 

Human diet requires proteins (milk, eggs, fish and 
some vegetables); carbohydrates (plants); fats (oils) 
from both plants and animals; minerals from milk 
and meats; salt (chloride); vitamins from green vege- 
tables and citrus fruits; and water. Micronutrients 
are furnished by sea food, cereals, vegetables, and 
fruit. 

Human digestive processes involve primarily the 
hydrolysis of complex carbohydrates to simple sugars, 
of proteins to a mixture of amino acids, and of fats 
to glycerol and higher fatty acids. Hydrolysis is cat- 
lyzed by various enzymes (q.v.) in the saliva and 
digestive tract. The end products of digestion are 
absorbed across a semipermeable membrane in the 
mfesrine and thus enter Che blood streacn, unusable 
products being eliminated. The efficiency of diges- 
tion plus absorption is about 92% for protein, 95% 
for fat and 98% for carbohydrates. See also metabo- 
lism; digestion (1); plant (1); nutrient; RDA. 

nuf shells. In a fine-ground state the shells of coco- 
nuts and other nuts are a source of decolorizing car- 
bon; the pits of peaches and similar fruits have been 
used for gas-adsorbent carbon. 

nux vomica. See strychnine. 

“Nu-Z.”’’ Trademark for a fine cream-white powder 
assaying 52% zinc. Used as a foliar application to 
correct zinc deficiencies in plants, and in animal 
nutrition. 

NW acid. Abbreviation for Neville and Winther’s 
acid. See I-naphthoI-4-suIfonic acid. 

“Nydrazid.”'"^ Trademark for isoniazid (q.v.). 

“NyeBar.”''*’ Trademark for a liquid applied around 
oiled areas to retard oil spreading. A solvent evapo- 
rates leaving a polymer film across which lubricants 
do not spread or creep. 

“NyeFrct.”"*’ Trademark for a dolphin oil lubricant 
which reduces fretting corrosion for small springs 
and other instrument components. Viscosity 6 centi- 
stokes at 100°F. 

“NyeSolve.”''®^ Trademark for a nonflammable, low- 
toxicity solvent for cleaning oils and oil-held soils 
from fine instruments. 

“Nylafil.”’^’ Trademark for glass fiber-reinforced 
nylon. 

nylidrin hydrochloride HOQHtCHfOHlCHfCHi) • 

NHCH(CH3)(CH2)2C6H5HC1. para-Hydroxy-alpha- 
[I-(I-methyl-3-phenyl-propylamino)-ethyl] benzyl al- 
cohol hydrochloride. 

Properties: White, odorless, tasteless, ciystals or 
powder; slightly soluble inwater, alcohol; very slightly 
soluble in chloroform, ether; pH of 1% solution is 
between 4.5 and 6.5. 

Grade: N.F. 

Use: Medicine (treatment of heart disease). 

nylon. Generic name for a family of polyamide poly- 
mers characterized by the presence of the amide 
group — CONH. By far the most important are nylon 
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66 (75% of U.S. consumption) and nylon 6 (25% 
of U.S. consumption). Except for slight difference 
in melting point, the properties of the two forms are 
almost indentical, though their chemical derivations 
are quite different. Other types are nylons 4, 9, 11, 
and 12 (see Grades). 

Properties; Crystalline, thermoplastic polymers. May 
be extruded as monofilament over a wide dimen- 
sional range. Filaments are oriented by cold-drawing. 
Tensile strength (high-tenacity) up to 8 grams per 
denier (about 100,000 psi). Sp. gr. 1.14. Melting 
point (66) 264° C; (6) 223° C. Low water absorption. 
Good electrical resistance, but accumulates static 
charges. Highly elastic, with rather high percentage 
of delayed recovery at low strain values; low perma- 
nent elongation. Moisture absorption 4% at 65% R. 
H. Wet stren^h about 90% of dry' strength. Can be 
dyed with ionic and nonionic dyestuffs. Attacked by 
mineral acids, but resistant to alkalies and cold 
abrasion. Soluble in hot phenols, cresols and formic 
acids; insoluble in most organic solvents. Difficult to 
.ipaitp,' jutlfTextiiy^Ls.h.irig; xnelLs- /oimiqg beads. Re- 
sistant to attack by moths, carpet beetles, etc. Com- 
patible with wool and cotton; increases wear and 
crease resistance in 30% blends with natural fibers. 
Nontoxic. Rods and blanks are machinable. 

Forms; Monofilaments, yarns, bristles, molding pow- 
ders, rods, bars, sheets. Microcrystalline nylon is 
now available. 

Grades; Nylon 66 is a condensation product of adipic 
acid and hexamethylenediamine developed by Ca- 
rothers (q.v.) in 1935. Adipic acid is obtained by 
catalytic oxidation of cyclohexane. Nylon 6 is a poly- 
mer of caprolactam (q.v.), originated by I. G. Far- 
benindustrie in 1940. Nylon 4 is based on butyrolac- 
tam (2-pyrrolidone); its tenacity, abrasion resistance, 
and melting point are said to be about the same as 
for the 6 and 66 grades. It has excellent dyeability. 
See “Tajmir.” 

Nylon 610 (trademarked “Tynex") is obtained by 
condensation of sebacic acid and hexamethylenedia- 
mine, and nylon 1 1 (trademarked “Rilsan”) from 
castor bean oil (developed in France). Nylon 12 (also 
called “Rilsan” 12) is made from butadiene, also by a 
French process involving photonitrosation of cyclo- 
dodecane by actinic light from mercuiy' lamps. Its 
properties are similar to those of nylon II. Nylon 9 
can be made from 9-aminononanoic acid, present in 
soybean oil. It has properties specifically desired in 
metal coatings and electrical parts; higher electrical 
resistance than 6 and 66; absorbs less moisture; and 
has better distortion resistance. 

Uses; Tire cord; hosiery; wearing apparel component; 
bristles for toothbrushes, hairbrushes, paint brushes 


(nylon 610); cordage and towlines for gliders; fish 
nets and lines; tennis rackets; rugs and carpets; 
molded products; turf for athletic fields; parachutes; 
composites; sails; automotive upholstery; film; gears 
and bearings; wire insulaton; surgical sutures; arti- 
ficial blood vessels; metal coating; pen tips; osmotic 
membranes; fuel tanks for automobiles. 

See also polyamide; aramid. 

A'oie: Not all nylons are polyamide resins, nor are all 
polyamide resins nylons, e.g. “Versamide.” One class 
of polyamide resins distinct from nylons is derived 
from ethylenediamine; they may be liquids or low- 
melting solids and have lower molecular weight than 
nylons. Another class, called aramids, is aromatic 
in nature. 

“NyoGel.”'*” Trademark for a series of low shear 
thixotropic greases and semifluid instrument lubri- 
cants for use where nonspreading properties are 
critical. 

"rVyoSiYl”^*^ Fracfemark tor a wicfe temperature siTi- 
cone instrument oil halogenated for improved wear 
properties. Viscosity 55 centistokes at 100°F. 

nystatin (fungicidin) C)6H77NOi9. An antifungal agent. 

Properties; Yellow to light tan powder; odor sugges- 
tive of cereals; hygroscopic; affected by light, heat, 
air and moisture. Sparingly soluble in methanol, 
ethanol; very slightly soluble in water; insoluble in 
chloroform, ether and benzene. In solution is rap- 
idly inactivated by acids and bases. Nontoxic. 

Derivation; Produced by fermentatoin with Strep- 
tomyces noursei and aureus. 

Grades; U.S.P. 

Use; Medicine; feed additive. 

“Nytal.”*’ Trademark for talc or magnesium-calcium 
silicate. 

Uses; Dusting uncured rubber; filler in specialized 
applications. 

tijlril. Generic name for a manufactured fiber con- 
taining at least 85% of a long-chain pol^Tner of vi- 
nylidene dinitrile. — CH:C(CH);— , where the vinyl- 
idene dinitrile content is no less than cvety' other 
unit in the polymer chain (Federal Trade Commis- 
sion). 

Properties; Soft, resilient fabric is obtained; is easy 
to clean; does not pill; resists wrinkling, and retains 
shape after pressing. 

Uses; Fur-like pile fabrics; sweaters; yarns; blended 
fabrics for coats and suits. 
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0 Symbol for oxygen; the molecular formula is Oj. 

0-. Abbreviation for ortho- (q.v.). 

O.C. Abbreviation for oxygen consumed (q.v.). 

Occupational Safely and Health Administration 
(OSHA). A Federal agency responsible for estab- 
lishing and enforcing standards for exposure of work- 
ers to harmful materials in industrial atmospheres, 
and other matters affecting the health and well-being 
of industrial personnel. Its present standards (1975) 
are based on the threshold limit values (TLV) recom- 
mended by the American Conference of Govern- 
mental Industrial Hygienists for 1968, which were 
adopted by OSHA in 1972. New and stricter limita- 
tions on a number of toxic substances including 
asbestos, lead, and toluene, have been proposed. See 
also threshold limit value. 

ocean water (sea water). A uniform solution of essen- 
tially constant composition containing 96.5% water 
and 3.5% ionized salts, associated compounds, ele- 
ments and ionic complexes. Na* and CF are com- 
pletely ionized, but MgSO^ and AuCl remain in 
bound form. Dissolved gases, e.g., oxygen and nitro- 
gen, are also present. 

Composition; Over 60 elements, by far the most impor- 
tant of which are (in tons per cubic mile); chlorine 
89,500,000; sodium 49,500,000; magnesium 6,400,000; 
sulfur 4,200,000; calcium 1,900,000; potassium 
1,800,000; bromine 306,000; carbon 132,000. Other 
elements present include (tons per cubic mile); cop- 
per 14; zinc 47; silver 1; lead 0.1; gold 0.02. Total 
solids content per cubic mile is about 166 million 
tons. 

Properties; Colorless liquid; sp. gr. 1.03; pH 7.8-8.2; 
f.p. 27°F; b.p. 214°F; average temperature about 
5°C; bitter taste; faint odor (depending on organic 
impurities). 

Hazard; Ingestion of substantial amounts will create 
bodily chloride imbalance with harmful effects. 

Uses; Source of magnesium, bromine, sodium chloride, 
and fresh water; possible energy source. 

Now: Dr. Donald F. Othmer has stated; “It has been 
estimated that the heat in the warm water of the Gulf 
Stream could generate over 75 times the entire power 
production of the U.S. Thus the trillions of BTU’s 
in a cubic mile of warm seawater which may be passed 
to colder seawater may develop mechanical energy 
during the process to make electric power. The total 
amount of water to be handled may be less than that 
required to produce the same amount of power in a 
hydroelectric plant — ” Feasibility studies of this 
possibility are m process. 

“Occnol.”-* Trademark for technical grades of oleyl 
alcohol rich in cetyl and unsaturated alcohols. 

ocher. Any of various colored earthy powders consist- 
ing essentially of hydrated ferric oxides mixed with 
clay, sand, etc. Some grades are calcined (burnt 
ocher). Tire colors are yellow, brown, or red. Non- 
combustible, nontoxic. 


Uses; Paint pigments; cosmetics; theatrical make-up. 
See also umber; sienna. 

ocimene (2,6-dimethyl- 1,5,7-octatriene) 

CH2;C(CH3)(CH2)2 CH;C(CHj)CH;CH 2. A terpene 
obtained from sweet basil oil; b.p. 81°C (30 mm); 
sp. gr. 0.8031 (15°C). Used in flavors and perfumes. 
Combustible. 

ocotea oil. A volatile oil derived from Ocotea cym- 
barum, and used for its safrole content for the manu- 
facture of heliotropin. 

Containers; Drums. 

“OCPN.”^” Trademark for 2-chloro-4-nitroaniline 
(q.v.). 

octadecadienoic acid. See linoleic acid. 

n-ocladecane CigHjg or CH2(CH2 )i 6CH3. 

Properties; Colorless liquid; sp. gr. 0.7767 (28/4°C); 
b.p. 318°C; m.p. 28.0°C; refractive index 1.4369 (n 
28/ D). Soluble in alcohol, acetone, ether, petro- 
leum, coal-tar hydrocarbons; insoluble in water. 
Combustible; low toxicity. 

Uses; Solvents; organic synthesis; calibration. 

1,12-octadecanediol. See 1,12-hydroxystearyl alcohol, 
n-octadecanoic acid. See stearic acid. 

1-octadecanoI. See stearyl alcohol, 
n-octadecanoyl chloride. See stearoyl chloride, 
octadecatrienol. See linolenyl alcohol. 
9-octadecen-l,12-dioI. See ricinoleyl alcohol. 

1-octadecene CjgHsg or CH3(CH2 )i 5CH;CH2. 
Properties; Colorless liquid; sp. gr. 0.7884 (20/4 C); 
refractive index (n 20/D) 1.4456; b.p. 180°C(15mm); 
soluble in alcohol, acetone, ether, petroleum and coal- 
tar solvents; insoluble in water. Combustible. 

Grade; 95% min. purity. 

Containers; Glass bottles. 

Uses; Organic synthesis; surfactants. 

octadecene-octadecadieneamine. See oleyl-linoleylam- 
ine. 

cis-9-octadecenoic acid. See oleic acid. 
trans-9-octadecenolc acid. See elaidic acid, 
octadecenol. See oleyl alcohol. 
cis-9-octadecenoyl chloride. See oleoyl chloride. 

octadecenyl aldehyde (oleyl aldehyde) C17H35CHO. 
Properties; Liquid. B.p. 167°C (20 mm); refractive 
index 1.4620 (25°C); sp. gr. 0.847 (25°C). 

Hazard; Flammable, moderate fire risk. Irritant tosKin 
and mucous membranes. . 

Uses: Intermediate for vulcanization accelerators, 
ber antioxidants, synthetic drying oils and pesticides. 

octadecyl alcohol. See stearyl alcohol. 

octadecyldimethylbenzylammonium chloride 

C,8H32(CH3)2(C6H5CH2)NC1. White, crystalline pow- 
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der. Soluble in water, chloroform, benzene, acetone, 
xylene. A quaternary' ammonium salt. 

octadecji isocyanate. A straight-chain, saturated mono- 
isocyanate consisting principally of a mixture of Cis 
and C,6 alkyls, CH 3 (CH 2 )i 6 CH 2 NCO and 
CH,(CH2),4CH2NC0. 

Properties: Colorless, slightly cloudy liquid at ordi- 
nary temperatures; f.p. I0-2'0°C; b.p. I70°C (2 mm); 
flash point (open cup) 355° F. Combustible. 
Containers: 55-gal steel drums. 

Hazard: Moderately toxic by inhalation; irritant to 
skin. 

Uses: Intermediate in synthesis; water-repellent tex- 
tiles, paper, and other surfaces. 

ocfadecyl mercaptan. See stearyl mercaptan; thiol. 

octadecyltrichlorosilane (trichlorooctadecy'lsilane) 

Ci8H37SiCl3. 

Properties: Water-white liquid; pungent odor; sp. gr. 
0.984 (25°C); refractive index 1.4580 (25°C); b.p. 
380°C. Flash point 193°F. Combustible. Soluljle in 
benzene, ethyl ether, heptane, and perchloroethylene. 
Hazard: Highly toxic; strong irritant to skin and mu- 
cous membranes. 

Use: Intermediate for silicones. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

octafluoro-l-butene (perfluoro-2-butene) 
CFjCFtCFCFj. 

Properties: Colorless nonflammable gas or liquid; 
density of liquid (at b.p.) 1.5297 g/cc; b.p. 1.2°C; 
f.p. —136 to — 134°C; specific volume 2.7 cu ft/lb 
(70° F, 1 atm). Nontoxic. 

Grade: 95%. 

Uses: Organic intermediate; fluorocarbon polymers. 

octafluoropropanc (perfluoropropane) CiFs. 

Properties: Colorless, nonflammable gas; sp. gr. 1.29; 
b.p. -36.7°C; f.p. approx. -160°C; specific volume 
2.02 cu ft/lb (70° F, 1 atm). Nontoxic. 

Grade: 98% min purity. 

Derivation: Electrofluorination of various organic 
compounds. 

Uses: Refrigerant (when combined with chlorofluoro- 
hydrocarbons); gaseous insulator, especially for radar 
wave guides. 

octakis(2-hydroxypropyl)sucrose. 

Properties: Viscous straw-colored liquid; sp. gr. 1.170 
(70/20°C); refractive index 1.485 (25°C); pour point 
38° C; flash point 485° F; soluble in water, methanol 
and ether. Combustible. 

Uses: Crosslinking agent for urethane foams; plasti- 
cizer for ccllulosics, glue, starch and many resins. 

octamethyl pyrophosphoramide. See schradan. 

“Octamine."'^* Trademark for a reaction product of 
diphcnylaminc and diisobutylcnc. 

Properties: Light brown granular wtixy solid; sp. gr. 
0.99; m.p. 75-S5°C; good storage stability. Soluble 
in gasoline, benzol, ethylene dichloride and acetone. 
Insoluble in water. 

Use: Rubber antioxidant. 

oclanal (n-octvl aldehvde; aldchvde C-8; capniic alde- 
hyde) CH,(CH:)XHO. 

Properties; Colorless liquid with strong fruity odor; 
sp. gr. 0.820-0,830; refractive index 1.4 IS- 1. 425; b.p. 
I63-''C. Soluble in 70% alcohol and mineral oil; in- 


soluble in glycerol. Low toxicity. Flash point 125°F 
(c.c.). Combustible. 

Grades; Technical; F.C.C. 

Hazard: Moderate fire risk. 

Uses; Perfumery; flavors. 

n-octane CgHis or CH 3 (CH 2 ) 6 CH 3 . 

Properties; Colorless liquid; sp. gr. 0.7026 (20/4°C); 
refractive index (n 20/D) 1.39745; b.p. 125.667°C; 
f.p. — 56.798° C; flash point 56° F; autoignition 
temp. 428°F. Soluble in alcohol, acetone; insoluble 
in water. 

Grades: 95%; 99% research. 

Containers; Bottles; 5-gal drums; tank cars. 

Hazard: Flammable, dangerous fire risk. Tolerance, 
400 ppm in air. 

Uses; Solvent; organic synthesis; calibrations; azeo- 
tropic distillations. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

1,8-oclanedicarboxylic acid. See sebacic acid. 

octanedioic acid. See suberic acid. 

octane number. A number indicating the antiknock 
properties of an automotive fuel mixture under stan- 
dard test conditions. Pure normal heptane (a very 
high-knocking fuel) is arbitrarily assigned an octane 
number of zero, while isooctane (a branched-chain 
paraffin) is assigned 100. Thus a rating of 80 for a 
given fuel indicates that its degree of knocking in a 
standard test engine is that of a mixture of 80 parts 
isooctane and 20 pans n-heptane. 

Octane ratings as high as 1 15 have been obtained 
by addition of tetraethyllead to isooctane. Premium 
leaded gasolines have a Research octane rating of 
about 100, but this %’alue drops to from 85 to 90 for 
unleaded gasolines. The octane rating scale ends at 
125, and any higher figure is meaningless. 

Research octane numbers are those obtained un- 
der test or “laboratory’” conditions; they generally 
run about ten points higher than the so-called Motor 
octane numbers, which represent actual road operat- 
ing conditions. Thus the 90 Research o.n. gasoline 
(unleaded), necessitated by air pollution require- 
ments, has a Motor o.n. of about 80. See also under 
gasoline. 

octanoic acid (octvlic acid; octoic acid; caprylic acid). 
CHb(CH2),COOH. 

Properties; Colorless oily liquid; slight odor; rancid 
taste; sp. gr. 0.9105 (20/4°C); m.p. 16°C; b.p. 
237.9°C, 147.9°C (30 mm); refractive index 1.4278 
(20°C). Flash point 270° F. Slightly soluble in water; 
soluble in alcohol and ether. Combustible; low tox- 
icity. 

Derivation: By saponification and subsequent distilla- 
tion of coconut oil. 

Method of purification: Crystalliz.ation or rectifica- 
tion. 

Grades: Techical; 99%; F.C.C. 

Containers: Drums; tanks; carload lots. 

Uses; Synthesis of various dyes, drugs, perfumes, 
flavors; antiseptics and fungicides; ore separations. 

octanol. See octyl alcohol. 

2-octanone. Sec methyl hexyl ketone. 

octanol chloride (caprvlovl chloride; sometimes called 
caprylyl chloride) CH-,(CH:).COCl. 

Propen’ies; Water-white to straw-colored liquid with 
pungent odor. Miscible with most common solvents; 
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Freezing point below 

(IS Sm s^n I83-2I2°C; fp^r. oS 

U3.3/J5.5 C), refractive index 1 4357 fn 7r)/nt- 

flash point I80°F; combustible ^ 

Containers: 5-, I3-gal carboys. 

Octasols.””'' Trademark for metal salts nf -) 1 

paint driers, wetting agen^, catalysts etc 

1 ^. 27 '^crg^ 

co7.S! aci”on7 Ser7l?;oS°^’^T^= «'- 

insoluble in water ’ ^ ‘ coal-tar solvents; 

Grades: 95%, 99%, ’research. 

Hazl?d" Fl' drums. 

Ref - 

'Cf'fpSx," CR and 

l-l'l32,^1;SLcfaM 4^2077^45"?*'^^^^^^ 

point (mixed isomers) ■70=F TOcv7ni^2(°^= 

a.SK^;^ 


Derivation: By reduction of caprylic acid 

veni; Srac7u’re'Thth “x”- 

ing agent; flavoring agem®^ 

nol)'”cH3(CH2)5CHOHCH "°F 
lyl alcohol (Jv ) Frequently called cap- 

Grades; Technical 92-99%; pure 

SS sIS™""''*' 

aieno fS <Sm,Sf'7“'', “f Pj«eli*e.e, welting 
leum additives nerfnmp ^^draulic oils, petro- 
industrial odorl ^ intermediates; masking of 

octyl aldehyde. See octanal and 2-ethylhexaldehyde. 
n^ctalamine. CH3(CH2)7NH2 

rTngT'nO-S'r-'^n'*" “dor; boiling 

index 431 (20/20°C); refractive 

CombusSe^ P°'"‘ ''’^“F. Low toxicity. 


“Octin ->’ T .1 ^ i-octene. 

• /trademark for isometheptene (q.v ) 

7apry1fc7cid" ®‘8*’‘-carbon acid; usually designates 

ha®ving7L"f^rmu1a CH^ H ^'S^t-carbon 

changeably for the 2-ethyliex';ltme[7" vT 
soluble in water!TolubIe^in^ar‘'f''?‘>' °rior. Slightly 

?8l^r (^1“?^’ fp t 0.a° kriTas^' 

uses. Perfumer}-; flavors. 

‘yl ®irbinol)’cH^CH VcH°o^°*’ ^*“*101 C-8- hep- 

the tera octyTa&h^^?”- industrial S- 

l-octanol and 2-ethvlhil^ “sed for both 

f^f^imes called isoocmnor°Ti, is also 

hoi has been used for bnih i oapryl alco- 

fl therefore seems preferable °tn'*rf°'- 2-octanol. 



RP. .3. 

(25»C); flashpoint 920F 

soluble in commr.m « ^ 5°-0-). insoluble in water; 
troleum hydrocarbons specially pe- 

„„ ,,, ,^. 

Q£Ffq,H!g:'’"P‘“"-2’3-d'«rboximide) 

7i8°o'-^®’ ’’ P- '58°C (2 mm)- sp gr 1 05 

wi^mosCirCah^ 20/D) ’ Miscibk 

DerivaW pfnh Combustible, 

and 2-ethyl£xylamine.“' cyclopentadiene 

se. Insecticide and pesticide synergist. 

CHaltCHXcHjBr^^*^^* bromide; caprylic bromide) 

7CherimmriclTh'%il'‘’“'‘'- 

b.p. ’202°C fi '!!£o';?‘"'’v 5P-.S^- .FiiS (J5“C); 
(2500. Low tXity^^ '-4503 

Grades; Technical. 

o'rgaSSlTicsf XySdizCT”"*"'" 

octyl carbinol. See nonyl alcohol. 

n^ctyl chloride CHnfCHiLrH r-i 
Properties: ColnrT«\ 


-I'-, .w v^. rjasn point l7ftorr 
toxicity. Miscible with alcohol Low 

’ """I'scible with water and glyreroy°™’ 


sXntf i" organic 

(n 25/b'i (25/15.5°C); refractive index 

til zo/u; 1.4288; f.p. -62°C- hn IRl fior- finch 
point 158°F. Combustible ’ ■^’ ® 

Uses-^rheml^^i®-^^ drums; tank cars, 
nietallics 'ntermediate; manufacture of organo- 
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n-octyl n-decyl adipate (NODA). 

Properties: Liquid, mild odor; sp. gr. 0.92-0.98 (20/ 
20°C); f.p. -50°C; boiling range 220-254°C (4 mm); 
refractive index 1.447. Combustible. 

Containers; 5-gal cans; 55-gal drums; tank cars. 

Use; Low-temperature plasticizer. 

n-octyl-decyl alcohol. A blend of alcohols. Combus- 
tible. Available in tank cars and trucks. Used as in- 
termediate for plasticizers. 

n-octyl n-decyl phthalate. 

Properties: ‘Clear liquid; mild characteristic odor. Sp. 
gr. 0.972-0.976 (20/20°C); f.p. -40°C; boiling range 
232-267° C (4 mm); refractive index 1.482 (25° C). 
Flash point 455° F. Combustible. 

Containers; 55-gal drums; tank cars and trucks. 

Uses: Plasticizer for vinyl resins. 

octylene. See octene. 

octylene glycol titanate. 

Properties: Light-yellow solid. 

Derivation: Reaction of butyl titanate with octylene 
glycol. 

Uses: Cross-linking agent; surface-active agent. 

See also titanium chelate. 

I I 

oxtylene oxide Mixed CH3(CH2)5CHCH20 and 

CH3(CH2)4CHCH(CH3)6. Sp. gr. of liq. 0.830 
(25° C). Combustible. 

Uses; Organic intermediate; epoxy resins. 

octyl formate CsHitOOCH. 

Properties; Colorless liquid; fruity odor. Soluble in 
mineral oil; practically insoluble in glycerin. One ml 
dissolves in 5 ml of 70% alcohol; sp. gr. 0.869-0.872 
(25°C); refractive index 1.4180-1.4200 (20°C). Com- 
bustible. 

Grade; F.C.C. 

Use: Flavoring agent. 

octylic acid. See caprylic acid. 

2-octyl iodide (caprylic iodide; secondary normal cap- 
ryl iodide) CH3(CHj)5)CHlCH3. 

Properties: Oily liquid. Sp. gr. 1.318 (18°C); b.p. (ap- 
prox) 210°C (dec). 

Hazard: Moderately toxic by ingestion and inhalation. 
Keep away from light and air. 

Use; Organic synthesis. 

oclylmagncsium chloride C 8 Hi 7 MgCl. A Grignard re- 
agent available in tetrahydrofuran solution. 
Containers: Up to 55-gal drums. 

n-octyl mercaptan CsHuSH. 

Properties: Water-white liquid with mild odor; b.p. 
199°C; sp. gr. 0.8395 (25/4°C); refractive index 
1.4497 (25°C); flash point 115°F (o.c.). Combustible. 
Hazard; Moderate fire risk. Probably toxic. 

Uses; Polymerization conditioner; synthesis. 

tcrt-octyl mercaptan CsHitSH. 

Properties; Colorless liquid. Boiling range 154- 
166°C; sp. gr. 0.848 {60/60°F); refractive index 
1.454 (n 20/D); flash point 105° F. Combustible. 
Grade: 95%, 

Containers; Drums; tank cars. 

Hazard: Moderate fire risk. Probably toxic. 

Uses; Polymer modification; lubricant additive. 


n-octyl methacrylate H2C:C(CH3 )COOCsHi 7. 
Properties: Water-insoluble colorless liquid; polymer- 
izes to a resin if unstabilized. 

octyl peroxide (caprylyl peroxide). 

Properties; Straw-colored liquid with sharp odor. Im- 
miscible with water. 

Hazard: Dangerous fire risk. Strong oxidizing agent. 
Shipping regulations; (Solution) (Rail) Yellow label. 
(Air) Organic Peroxide label. Legal label name: 
caprylyl peroxide. 

octyl phenol (diisobutyl phenol) CgHi7C6H40H. Prob- 
ably a mixture of isomers. 

Properties; White flakes; congeals 72-74°C; sp. gr. 
0.89 (90°C); b.p. 280-302°C; hydroxyl coefficient 
259-275. Insoluble in hot and cold water. Limited 
solubility in alkalies. Soluble in 1:1 mixture of 
methanol and 50% aqueous potassium hydroxide, 
also in alcohol, acetone, fixed oils. Available com- 
mercially as a liquid. Combustible. 

Derivation: (p-tert-isomer): Catalytic alkylation of 
phenol with olefins. 

Containers; Bags; drums; carloads; tank cars. 

Use; Nonionic surfactants; plasticizers; antioxidants; 
fuel oil stabilizer; intermediate for resins, fungi- 
cides, bactericides, dyestuffs, adhesives, rubber chem- 
icals. 

para-tert-octylphenoxy polyethoxycthanol 
(CH,) 3 CCH 2 C(CH 3 ) 2 C 6 H 40 (CH:CH 20 ).H. Anhy- 
drous liquid mixture of mono-para-(l,I,3,3-tctra- 
methylbutyOphenyl esters of polyethylene glycols in 
which X varies from 5 to 15. 

Properties; Yellow, viscous liquid; faint odor; bitter 
taste, sp. gr. 1.060; refractive index 1.489 (25°C); 
soluble in water, alcohol, acetone, benzene, toluene; 
insoluble in hexane; pH is between 7 and 9. Com- 
bustible. 

Grade: N.F. 

Uses: Food packaging, probably as a plasticizer for 
films. 

para-octylphenyl salicylate CSH 4 OHCOOC 6 H 4 C 8 H 17 . 
Properties: White solid; m.p. 72-74° C; density 5.6 
lb /gal (20° C). Soluble in hexane, benzene, acetone 
and ethanol. Insoluble in water. 

Use; Prevents photoxidation in polyethylene and 
polypropylene. 

octyl phosphate. See triioctyl phosphate. 

n-octyl sulfoxide isosafrole. See sulfoxide. 

octyl trichlorosilane (trichlorooctylsilane) CgHnSiCfi. 
Properties: W'ater-white liquid with pungent irritat- 
ing odor. Fumes readily in moist air to evolve cor- 
rosive vapors. 

Hazard: Highly toxic by ingestion and inhalation; 
strong irritant to skin and mucous membranes. 
Moderate fire risk in contact with oxidizing mate- 
rials. 

Use: Intermediate silicones. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not accepted on passenger planes. 

“Odamask.~”‘ Trademark for deodorizing and rf- 
odorizing aromatics for industrial use. 

ODPN. Abbreviation for beta, beta'-owd/prof:'-'’."’' 
trile. 

odor. An important property of many 
manifested by a physiological sensaioin d-- “ 
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tact of their molecules with thp 

system. Odor and flTvor L nervous 

both are profoundiv ^ related, and 

amounts of volatile comnnimH^ submicrogram 

late odor with cheLcTsTr^^o ’ 

definitive results Obiective produced no 

involving chromatography I?e un'H^^a‘ ‘echniques 

Even potent odors must be nreo ^ development. 

tion of 1.7 X 10' mdecules ner J "J. ® eoncentra- 

has been authentically s ated thaV?he® '* 

times as sensitive in detection of ra '00 

“ Ma* '‘"'‘'ydeal apparatus^''“^° 

is an"effectTve°Sn^of wSifk 

carbon monoxide, which is exception is 

penetrating banana-like odor nTT The 

been used in mine rescue wnrV^ 1 ^ '>as 

powerful unpleasant o^rs Tre thof '"‘"r"® 

^r compounds, especiahv elhv/^ organic sul- 
Organic substances havi^r^ (^l^unk). 

broad y desienatpH ac ® pleasant odor are 

leal nature c ^"S^rdless of cbe^ 

Mrocarbons"tr5‘=„™foVM^^^^^^ series of 
essential oils have a pleasant reason. Most 

of perfumes and fragranfe^O^o”" ">« basis 

evaluation by test pinekis '"eluding 

tromcs and Odor Sciences p°"^"eted at the Olfac- 
tute of Technology, Chicago. Illinois Insti- 


nnpleasant,*^o*dor"w1[iicr*is®del sometimes 

sentiallay odorless materialf o n^'"'.^ to es- 
their presence. For examntp Provide warning of 
may be added to namfaTSs S^l^hTs'"" 

OenethvI Traa , ’ ^ "^me, fragrance, 

employed as hydroSriS'sah'"'‘'’^''^"’'"°'’«P'ane; 
oenology. The study of wines. 

“OFHC”''” T 

free copper in^'clsTor'' wroughf form'’""'''"*^ 

dfff”^'^ t.o a wide Jlmge‘of * P^'^''''' "’waning, as it is 
d flerent m chemical nature OiU "ce quite 

largely of oi • t^^Perature Theif consis- 

fnnciion. °”'"® " * "“■'ficacion of'oKy',®' 

I- Mineral 
1- Petroleum 

fb! M® oil, cut- 

fb) ^^edicinal: refined paraffin oil 


II. yegelaMe (chiefiy from seeds or nuts) 

2 Semi’H® ( '"®eed, tung, oiticica) 

3 S?rvTna®f^'°^'’^'*"’ t:ottonseed) 

III. AnlZl *°"P (Pa'tn. coconut) 

a^cid)' ^tT'!iquid“[vny^" '^td, stearic 

liver oils, oleic acid "sb oils, fish- 

IV. 

sSs'’ and''bam 

They contain tern.- ‘'^e entire plant, 

and are used cWefiv t''P®"'^"e, etc.) 

ings. Usually r^c' ^ perfumery and flavor- 

with them Turnentfn ^ .products are admixed 
sential oil P ^ highly resinous es- 

V. £m/e ■ 

chiefly in^fbo^dstuffs"^ f plants and used 

c~'' ot; 

\.rlj Jjlljp A '>28 <—» , 

dye for imVartin^dfs'd^'^^ 'jydrocarbon-soluble 

other petroleum nmrii* **''*"'1? ^^olor to gasoline and 
Pylamino)anthraaninr.*^*^**' .^®®cntially l,4-di(isopro- 
fiake J"'b^"qomone. Available in liquid and 


flake form. 

from linaloe* wood^°fn^ essential oil derived 

component brn ha/^™®'^ important perfume 

thetics in recent vLre ’’if" ^^P'^oed by syn- 

(q.v.). ^ *"^'0 constituent is linalool 

^Oil^Orange, p^mfeT^'^rf °P 

etc. ’ P "O’ dyes used to color gasoline, 

Vegeta bll^oils^i-om ‘be expression of 

feed and fertilizer seeds, used as cattle 

meal See also ground they are known as 

oil meat L "=»he and meal; peanut 

on, chloronaphthalene. 

gr.^l.2CFt.^*^8op^°{Pn'®.j®>.‘bin, mobile liquid. Sp. 
ing point — 3n°F. fii’ down to — 25°F; congeal- 

3t 212° F; b.p 480--5tno°F"^r^^PPu°‘‘^. 
practically alPnroa Combustible. Soluble in 

Container: § naphthalene. 

Hazard: Toxic hv ■ K^' ‘'f'”"®: ears. 

Uses: Plasticizer.^ cr^if ^^'°‘r strong skin irritant, 
transfer medium.^cc?" *°P*ener and remover; heat- 
other dyes mineral*” rubber, aniline and 

and resms ’waxes vegetable oils, varnish gums 


^^aphite ^ dispersion of colloidal 

automotive lubrSt? 

a chw powdw'^n^l^H'^*^ for glassy sodium phosphate, 
ity Sr Sl-well dnIhn“Sudr^ controlling viscos- 

t^D’er^tif.-oo "’"de by the reaction of steam at high 
tSS " ec similar fractions of pe- 

One bigh-temperature cracking of gas oil. 

Btu/cii^ff ®P"'ysis is: heating value about 554 
. illuminants 4.2%, carbon monoxide 10.4%, 



635 


OLEFIN 


hydrogen 47.6%, methane 27.0%, carbon dioxide 
4.6%, oxygen 0.4%, nitrogen 5.8%. Autoignition temp. 
637° F. 

Hazard; Highly toxic by inhalation. Flammable; dan- 
gerous fire and explosion risk. 

Shipping regulations; (Air) Flammable gas label. Not 
acceptable on passenger planes. 

oiliness. That property of a lubricant that causes a 
difference in coefficient of friction when all the known 
factors except the lubricant itself are the same. This 
concept is also expressed by the term lubricity. 

oil of bitter almond. The volatile essential oil distilled 
from ground kernels of bitter almonds, which contain 
amygdalin (q.v.), imported from Spain, Portugal, and 
France. It consists of about 90% benzaldehyde and 
10% hydrocyanic acid, which must be removed be- 
fore use. Sp. gr. 1.04-1.06. Used in cosmetic creams, 
perfumes, and pharmacy. See also benzaldehyde; 
benzoin. 

oil of mirbane. See nitrobenzene. 

oil of sweet almond. The fatty nondrying oil com- 
prised chiefly of unsaturated fatty acids expressed 
from the kernels of either bitter or sweet almonds. 
As sweet almonds are too valuable as such to be used 
for oil, which is almost identical in its properties 
with that from bitter almond, the term “sweet al- 
mond oil” is actually a misnomer. Most of the com- 
mercial product is derived from bitter almonds. Its sp. 
gr. is 0.91 and iodine no. 95-105. Used as emollient 
in cosmetics, and in perfumes. 

oil of vitriol. See sulfuric acid. 

oil of wintergrecn. See methyl salicylate. 

“Oil Orange.”^* Trademark for a petroleum dye used 
to color gasoline, etc. Essentially phenylazo-2-naph- 
thol. 

“Oil Red.”’' Trademark for a petroleum dye used 
to color gasoline, etc. Essentially methyl derivatives 
of azobenzene 4-azo-2-naphthoI. 

oil sands (tar sands). Porous geological structures 
located in the Athabaska region of northern Alberta 
which bear a high ratio of petroleum-to-solids con- 
tent. These structures lie not only on the surface 
but extend to considerable depth beneath it. Only a 
small fraction of the oil values can be extracted by 
strip mining. Though these deposits represent a po- 
tential energy source of considerable magnitude, the 
high cost of extraction has retarded its development. 
Experimental investigations have been carried on for 
some time without significant results. 

oil shale. Extensive sedimentarj’ rock deposits in West- 
ern U.S. (chiefly in Wyoming, Colorado and Utah) 
having a relatively high (30 to 60%) content of bi- 
tuminous matter (kcrogen) from which shale oil can 
be derived by heating in absence of air. Some shales 
yield up to 65 gallons of oil per ton. Sec also shale oil. 

oil spill treatment. Several methods have been tried, 
none of which has proved more than partially satis- 
factors-; (I) Mechanical containment by log booms 
or similar devices; (2) combustion; (3) absorption 
by straw, colloidal silica, or polyurethane foam; (4) 
chemical detergents or emulsifiers. Of these the ab- 
sorption method shows the most promise, not only for 
its direct effectiveness but because it docs less eco- 
logical damage than chemical dispersants, which ex- 


pose marine life to toxic components of petroleum 
hydrocarbons. Combustion is ineffective, as the heat 
applied is too rapidly dissipated to ignite the oil. Re- 
search is being conducted on development of active 
bacteria that can decompose petroleum by enzymatic 
means. An international system for monitoring pe- 
troleum in the oceans was instituted in 1975. 

oil varnish. See varnish. 

oil, vulcanized. See factice. 

oil while. One of several mixtures of lithopone and 
white lead or zinc white (q.v.). It may also contain 
gy'psum, magnesia, whiting, or silica. Used as a 
white-lead substitute. 

“Oil Yellow NB.”” Trademark for a petroleum dye 
used to color gasoline, etc. Essentially para-diethyl- 
aminoazobenzene. 

oiticica oil. 

Properties: Light yellow drying oil which slowly solidi- 
fies unless first heated for about 30 minutes at 210- 
220°C. Properties vary according to whether the oif 
is raw or heat-treated (semi-polymerized). Combus- 
tible; nontoxic. 

Derivation; By expression from the seeds of the Bra- 
zilian oiticica tree, Licania rigida. 

Chief constituents: Glycerides of alpha-licanic acid 
(4-keto-9,1 1,13-octadecatrienoic acid). 

Containers; Steel drums; tank trucks. 

Uses: Drying oil in paints, varnishes, etc. 

“O K Liquid.”'*'’ Trademark for a combination of 
anionic and nonionic surfactants plus suitable sol- 
vents for use as a foaming agent in air and gas drill- 
ing of oil wells. 

“OKO.”'^ Trademark for a series of polymerized lin- 
seed oils produced by vacuum polymerization to re- 
move all traces of decomposed matter. Low acid, 
light, color, minimum after-yellowing. 

Uses; Paints, varnishes, enamels, flats, printing inks, 
brake linings. 

-ol. A suffix indicating that one or more hydroxyl 
groups (OH) arc present in an organic compound, c.g., 
alcohol, phenol, menthol. Thiol is an exception, the 
oxygen of the OH group being replaced oy sulfur. 
Tlicre are a few other exceptions among the essential 
oils, e.g., eucalyptol. 

oleamide cis-CH>(CH:)7CH:CH(CH:),CONH:. 
Properties; Ivory-colored powder; approximate melt- 
ing point 72°C; sp. gr. 0.94. Combustible; low to.x- 
icity. 

Grade; Refined. 

Uses; Slip-agent for extrusion of polyethylene; wax 
additive; ink additive. 

“Oleandomycin."’''’ Trademark for oleandomycin phos- 
phate. 

olcandromycin phosphate CjjHfiNOi; • HiPOj. 
Properties; White, odorless, crystals or powder; solu- 
ble in water, alcohol; slightly soluble in ether. 
Derivation: Streptomyccs antibioticus. 

Grade: N.F. 

Use; Medicine. 

“Olcfanc."*'’ Trademark for polypropylene film. 

olefin (alkene), A class of unsaturated aliphatic hy- 
drocarbons having one or more double bonds, ob- 
tained by cracking naphtha or other petroleum 
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which are used ac »hp otoJ- I-octadecene, 

biodegradable surfactants Ofhp^°’rr^‘’'^ medium- 
Propylene, etc ) are c^artin? " (ethylene, 

tured fibers, of which the no^m manufac- 

85% by weight. " PoIymer comprises at least 
See also diolefin. 

”'ch 3 ]chS?cSc^^^^^ 

4o"i“=s 

liquid; lardlike oXr'darkTns^on °''y 

soluble in water cni’nml • ^ on exposure to air. In- 

orpnic solvents.’ fixed^ anil" vo?^n°*’ 

other oils, fatty acids and n;i o f*uf Solvent for 

(20/44:)- m^^^ 0 895 

I96-S= iSex^i 

196-206.’ F^rpoTnUT^F 
Derivation; The free fatty acid nontoxic, 

glyceride by hvdroivcit ^ I ^^‘a'ned from the 
ration by crystallizaHnn ‘ distillation and sena 
‘ration fromThe p^l cake 

purified tdtL"S 

If ''4?a'Ltorru.rp^ FC 

oleic 4%StaS linlS 6^« 
rated acids is available ™ maximum satu- 

SS'“s".?p -"k cars, 

cosmetics; polishine^^rn^^^^^ oleates; ointments- 
flotation; inferl^e^te- suX^'''*’ >bricantsT ore 
additives. '“^ace coatings; food-grade 

Proner •*■ \‘=°"s‘i‘utes about ’7o'^8n^‘"f ' r ^ats 

»'»Mc i. 

olcoresin. Anv of a „ ■_ 

a? V ‘omperature ® s^misolid and 

{ydrocarjjons and ethers- rea^t^ i^ soluble in 

coSc’^'b'l?,* ,r 

Use. Chemical intCTOediate*’ ‘^"ims. 


SS'te.fbfi’' (" “/D), About 95® p.„. 

Containers: Drums; tanks. 

Use; Surfactants. 

“'sulfur^aXl 

(octadecenol) 

a^c”ffltS^r?rf 

at room SeratZ oH- viscous liquid 

20-P boi'S'- 3'Sl‘J ? “J/j.*!'”' 

0.84. Combustible; low toxicitv P’ ^P' 

and n,.'’,r„S!;“.r.il’s^ 

Uses-^rhlf'^*^"'!^’’ oommercial (80-90% pure) 

y * P^3st*cizer, antifoaming agent. 

olevlhvrt “otadecenyl aldehyde, 

oleylhydroxamic acid CnH.iCONHnH 

(70/S°C)-TnsXbIe‘^-’ ‘=°'oU SP- gr. 0.897 

P““““™’h9*oxido 

ble in many oroanir- primary amine; solu- 

gr. 0.83- m^D I9°c"h° ^P- 

,210; iok^-^alii? 90 mfn amine no. 200- 

Use; Organic intermediate. 

”'murTte!*’^^ tauride. See sodium N-methyl-N-oleoyl 

”'&winStrieX"‘"^ “"^D' '*«'«•” See 

‘’’SS'literatX”^h *" amounts. In 

° uSl"L"r!Ser“S"f^^^^ " 

am?no*acidsl^ Peptide made up of not more than ten 

up^to'ten'slm’nl^ carbohydrate containing from two 
composed of devP^^*^^ linked together (e.g., sucrose, 

areX"d^°oIyXcSS 

olive oil. 

^nXl^Ifng 5k lliehi°o'd greenish-yellow liquid; a 
chloroform ^ Soluble in ether, 

in alcohol. Sp 0 

188-196- loftfrift ‘ saponification value 

combustiwX Flash point 437°F; 

Der^ation- P°l"‘ 20-30°F. 

olive tree Olea ‘be pulp of the fruit of the 

TuIIIsL an °TurS°'’'"’ ^P"'"’ 

acid. ^°"^‘l‘aents. oleic acid, palmitic acid, linoleic 

oil*^footo'^T5» commercial; sulfur oil (olive 

tained bv^pvP^ edible and commercial oils are ob- 
nsually with «rbl,n"’disu1fide extraction. 

Containers: Drums. 

other foods; ointments; lin- 

bricant- cnlfp p®‘‘le soap; special textile soaps; lu- 
oncant, sulfonated oils; cosmetics. 

**ir(m .FeIjSiOj. Natural magnesium- 

ate, found in igneous and metamorphic 
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rocks, meteorites, and blast furnace slags. A com- 
plete series exists from Fe2Si04 to Mg^SiO. 

Grades; Crude, 20 mesh, 100 mesh. 

Uses; Refractories; cements. 

“OLOA.”'*' Trademark for mixtures of metal-organic 
and/or organic compounds in a lubricating oil car- 
rier. Used to fortify well-refmed base stocks to yield 
motor oils that minimize engine deposits, engine 
wear, bearing corrosion, engine rusting, and friction 
between rubbing surfaces. 

“OM-A”’’’ Trademark for an antibiotic preparation 
for addition to animal feeds containing oleandomycin. 

“Omadine.”*^ Trademark for a series of derivatives 
of pyridinethione [such as l-hydroxy-2-pyTidine- 
thione, CsHjNOHCS)] having bactericide-fungicide 
properties. Used in cosmetics, textiles, cutting oils 
and coolant systems, vinyl films and rubber products. 

“Omazene.”®'* Trademark for copper dihydrazinium 
sulfate (q.v.). Available as 50% wettable powder. 

Use; Foliage fungicide. 

OMC. Abbreviation of oxidized microcystalline waxes. 

“Omnadin.”'®’ Trademark for prolipin (q.v.). 

OMPA. Abbreviation for octamethyl pyrophosphor- 
amide. See schradan. 

“Onamine.”®^® Trademark for a series of liquid cat- 
ionic detergents. 

Uses; Intermediate; acid-stable emulsifier; corrosion 
inhibitor. 

ONB. Abreviation for ortho-nitrobiphenyl. 

oncogenic. Designating any substance that will cause 
tumors in test animals, either benign or malignant. 
EPA pesticide regulations use this term instead of 
“tumorogenic” and “carcinogenic.” 

“Ondal” A.^® Trademark for an oxidizing agent for 
one-bath soaping and oxidizing of vat colors. 

one-step resin. See A-stage resin. 

“Onyxcide 75%.”’*® Trademark for a 75% concentra- 
tion of alkenyl dimethyl ethyl ammonium bromide. 
Used as an algicide. 

“Onyx-ol."”* Trademark for a series of fatty acid 
ethanolamine and isopropanolamine condensates. 

Uses; Foam stabilizers; thickeners; nonionic deter- 
gents. 

“OP-I00,101,102."’“’ Trademark for a series of spe- 
cialty chemicals used in paper wet strengthening; 
selective oxidatoin of carbohydrates, amino acids, 
etc.; cotton grafting; photographic paper, etc. 

opacity. The optical density of a material, usually a 
pigment; the opposite of transparency. A colorant 
or paint of high opacity is said to have good hiding 
power or covering power, by which is meant its abil- 
ity to conceal another lint or shade over which it is 
applied. Apparatus for measuring opacity is available. 

“Opalon.”" Trademark for vinyl chloride extruding 
and calendering material and molding compounds. 

“Opalwax.”''”' Trademark for hydrogenated castor 
oil. See ‘•Caslorwax" and glyceryl tri-I2-hydroxy- 
stcarate. 

"Opax.”"' Trademark for a brand of zirconium oxide 
containing 88% minimum of zirconium oxide and 7% 


maximum silicon dioxide. M.p. 4500°F. Used in 
ceramic enamels and glazes. See also zirconium oxide. 

OPDN. Abbreviation for beta, beta-oxydipropioni- 
trile (q.v.). 

“Opex.”''" Nitrocellulose lacquer for automotive and 
industrial finishes. 

OPG. Abbreviation for oxypolygelatin (q.v.). 

opium. A plant alkaloid. 

Derivation; The air-dried, milky exudate obtained 
from the unripe capsules of Papaver somniferum. 

Containers; Tins. 

Hazard; Highly toxic. A habit-forming narcotic. Im- 
portation and sale restricted by law in U.S. 

Use; Medicine; source of morphine. 

“Oppanol.”'*''’ Trademark for a series of polyiso- 
butylenes, varying from oily liquids through highly 
viscous materials to rubberlike solids according to 
degree of polymerization. 

optical activity. See optical rotation. 

optical brightener (optical bleach; colorless dye; fluo- 
rescent brightener). A colorless fluorescent organic 
compound which absorbs ultraviolet light and emits 
it as visible blue light. The blue light masks the un- 
desirable yellow of textiles, paper, detergents and 
plastics. Some examples are; derivatives of 4,4'-di- 
aminostilbene-2,2'-disulfonic acid; coumarin deriva- 
tives such as 4-methyl-7-diethylaminocoumarin. 

optical crystal. A comparatively large crystal, either 
natural or sjTithetic, used for infrared and ultravio- 
let optics, piezoelertric effects, and short wave radi- 
ation detection. Examples are sodium chloride, po- 
tassium iodide, silver chloride, calcium fluoride, and 
(for scintillation counters) such organic materials as 
anthracene, naphthalene, stilbene, and terphenyl. 

optical glass. See glass. 

optical isomer. Either of two kinds of optically active 
three-dimensional isomers (stereoisomers). One kind 
is represented by mirror-image structures called 
enantiomers, which result from the presence of one 
or more asymmetric carbon atoms in the compound 
(glyceraldehyde, lactic acid, sugars, tartaric acid, 
amino acids). Tlie other kind is exemplified by dia- 
stereoisomers, which are not mirror images. These 
occur in compounds having two or more asymmetric 
carbon atoms; thus such compounds have 2'' optical 
isomers, where n is the number of asymmetric car- 
bons. See also enantiomer; diastereoisomcr; optical 
rotation; asymmetry. 

optical microscopy. Microscopy which utilizes light 
in the visible wavelengths of the spectrum, as op- 
posed to ultraviolet microscopy and electron micro- 
scopy, which utilize shorter wavelengths. 

optical rotation. The change of direction of a ray of 
plane-polarized light to either the right or the left 
as it passes through a molecule containing one or 
more asymmetric carbon atoms, e.g., sugars. Tlie 
direction of rotation, if to the right, is indicated 
by cither a plus sign (-^) or an italic d\ if to the left, 
by a minus sign (— ) or an italic /. .Molecules having a 
right-handed configuration (D) usually are dextro- 
rotatory, n(T), though they may be Icvoroiatory. 
D(— ); those having a left-handed configuration 
(i.) arc usually Icvorotatory. L(-). but may be dex- 
trorotatory. L(+). Compounds having this property 
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are said to be optically active, and are isomeric. The 
amount of rotation varies with the compound, but is 
the same for any two isomers, though in opposite 
directions. See also optical isomer; nicol. 

optical spectroscopy. Absorption or emission spectro- 
scopy utilizing radiation in the visible portion of the 
electromagnetic spectrum. 

“Oragrafin.”'"^ Trademark for calcium ipodate (q.v.). 

oral contraceptive. See antifertility agent. 

orange III. See methyl orange. 

orange IV. See torpeolin 00. 

orange cadmium. See cadmium sulfide. 

orange flower oil. See neroli oil. 

orange mineral. A red lead oxide pigment made in a 
furnace by roasting lead carbonate or sublimed lith- 
arge; it is a very bright orange, but has low tinting 
strength. 

Properties: Fine powder; —325 mesh; sp. gr. 9.0; con- 
tains 95.5% red lead (PbjOj). 

Use; Pigment in printing inks and primers. 

orange peel oil. See citrus peel oils. 

orange seed oil. See citrus seed oils. 

“Orange Crystals.’”’ Trademark for methyl beta- 
naphthyl ketone. 

“Orange Liquid.” Liquid mixture of alpha- and beta- 
naphthylmethyl ketone. 

“Orasol.”'*'” Trademark for solvent dyes for transpar- 
ent coatings, inks, and plastics. 

“Oratol.”’°’ Trademark for a neutralized sulfonated 
ester of a higher alkanolamide, containing added sol- 
vents for increased scouring efficiency. 

orbital theory. The quantum theory of matter applied 
to the nature and behavior of the electron, either in 
single atoms (atomic orbital) or in united atoms 
(molecular orbital). A combination of Schrddinger’s 
wave mechanics and Heisenberg’s uncertainty prin- 
ciple, the orbital theory was formulated in 1926. It 
has yielded a better understanding of the electron 
and its critical part in chemical bonding than is 
possible with Newtonian mechanics. In simple lan- 
guage, the orbital theory considers the electron not 
as a particle, but as a three-dimensional wave that 
can exist at several energy levels; its exact location 
and position in the “shell” (which in most elements 
is a group of orbitals) cannot be precisely determined, 
but only predicted by the laws of mathematical proba- 
bility. The orbital levels and the movement of elec- 
trons within them are expressed by wave functions 
and quantum numbers (q.v.). The probability that 
an electron will be found in a given volume (i.e., the 
square of the one-electron wave function) is called 
the orbital of that electron, and the shape of the 
orbital is defined by surfaces of constant probability 
(i.e., spheres and doughnut-shaped ellipses). The 
electron orbital, described in terms of probability, 
is like a cloud, with indefinite boundaries. The en- 
ergy state of each electron is given by four quantum 
numbers which describe its principal level, its angular 
momentum, its magnetic moment, and its spin. This 
concept has exerted a profound effect on modern 
ideas about chemical bonding, transition metal com- 
ple.xes, semiconductors, and solid state physics. 


orcin (dihydroxytoluene; methylresorcinol; orcinol) 
CH3C6H}(0H)2 • H 2 O. l-Methyl-3,5-dihydroxyben- 
zene. 

Properties: White, crystalline prisms, becoming red in 
air; intensely sweet, unpleasant taste. Soluble in 
water, alcohol, and ether. Sp. gr. 1.2895; m.p. (an- 
hydrous) 107°C, (hydrated) 56°C; b.p. 287-290°C. 

Derivation: By fermentation of various species of li- 
chens (rocella), and extraction. 

Uses: Medicine; reagent for certain carbohydrates. 

order of magnitude. A range of values applied to num- 
bers, distances, dimensions, etc. which begins at any 
value and extends to ten times that value; e.g., 2 is 
of the same order of magnitude as any number be- 
tween itself and 20; 5 miles is of the same order of 
magnitude as any distance between 5 and 50 miles. 
The expression usually applies to extremely large or 
extremely small units, i.e., the size ranges of atoms, 
molecules, colloidal particles, etc., or astronomical 
distances. 

“Ordess.”*‘“ Trademark for a series of ortho esters 
(including tridecyl orthoformate). Useful for remov- 
ing small quantities of water from ethers or other 
solvents where acid catalysis can be employed. 

ore. An aggregate of valuable minerals and gangue 
(q.v.) from which one or more metals can be ex- 
tracted at a profit. 

ore flotation. See flotation. 

“Oreton.””' Trademark for a brand of testosterone 
(q.v.) and its derivatives. 

organelle. A portion of a cell having specific functions, 
distinctive chemical constituents and characteristic 
morphology; it is a unit subsystem of a cell. Exam- 
ples are mitochondria and chromosomes (q.v.). Or- 
ganelles are often closely associated with enzymes. 
The lysosome (an enzyme-bearing organelle) has been 
synthesized. 

organic compound. Any substance that contains the 
element carbon, with the exception of carbon ox- 
ides, and various carbonates. Some 700,000 organic 
substances have been identified. A brief classifica- 
tion follows: 

I. Aliphatic (straight-chain) 

1. Hydrocarbons (petroleum and coal-derived) 

(a) paraffins or alkanes (saturated) (C„H 2 „+ 2 ) 
methane and homologs 

(b) Olefins (unsaturated) 

(1) alkenes (one double bond) (C,H 2 n) 
ethylene and homologs 

(2) alkadienes (two double bonds) 
(C„H2„-2) 

butadiene, allene 

(c) acetylenes or alkynes (triple bond) 

2. Alcohols (ROH): methanol and homologs 

3. Ethers (ROR): methyl ether and homologs 

4. Aldehydes (RCHO): formaldehyde, acetal- 
dehyde 

5. Ketones: (RCOR): acetone, methylethyl- 
ketone 

6. Carboxylic acids (RCOOH) 

7. Carbohydrates (CiHaxO,) 

(a) Sugars; glucose, fructose, sucrose 

(b) Starches: wheat, corn, potato 

(c) Cellulose: cotton, plant fibers 
II. Cyclic (closed ring) 

I. Alicyclic hydrocarbons (properties similar to 
aliphatics); 
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(a) cycloparaffms (naphthenes) (saturated): 
cyclohexane, cyclopentane, etc. 

(b) cyclooiefins (unsaturated): cyclopenta- 
diene, cyclooctatetraene 

(c) cycloacetylenes (triple bond) 

2. Aromatic hydrocarbons (arenes); unsaturated 
compounds; hexagonal, ring structure with 
three double bonds; single and multiple fused 
rings 

(a) benzene group (1 ring) 

(b) naphthalene group (2 rings) 

(c) anthracene group (3 rings) 

3. Heterocyclic; unsaturated; usually pentagonal 
rings, containing at least one other element 
besides carbon. 

(a) pyrroles 

(b) furans 

(c) thiazoles 

(d) porphyrins 

III. Combinations of aliphatic and cyclic structures 

1. terpene hydrocarbons 

2. amino acids (some are aliphatic and others 
combinations) 

3. proteins and nucleic acids (coiled or helical 
formations) 

organoclay (organopolysilicate). A clay such as kaolin 
or montmorillonite, to which organic structures have 
been chemically bonded; since the surfaces of the clay 
particles, which have a lattice-like arrangement, are 
negatively charged, they are capable of binding or- 
ganic radicals. When this type of structure is in turn 
reacted with a monomer such as styrene, a complex 
results that is known as a polyorganosilicate graft 
polymer. 

organoleptic. A term widely used to describe consumer 
testing procedures for food products, perfumes, wines, 
and the like, in which samples of various products, 
flavors, etc., are submitted to groups or panels. Such 
tests are a valuable aid in determining the acceptance 
of the products, and thus may be viewed as a market- 
ing technique. Tliey also ser\'e psychological pur- 
poses, and are an important means of evaluating the 
subjective aspects of taste, odor, color, and related 
factors. 

organopolysilicate. See organoclay. 

organomctallie compound. A compound comprised of 
a metal attached directly to carbon (RM); such 
compounds have been prepared of practically all the 
metals. Metallic salts (soaps) of organic acids are 
excluded from this group. Examples arc diethylzinc 
(the first known organometallic); Grignard com- 
pounds such as methyl magnesium iodide (CHjMgl): 
metallic alkyls such as butyllithium (GHgLi); tetra- 
ethyllead; triethyl aluminum; tetrabutyl titanatc; 
sodium methylate; copper phthalocyanine; metal car- 
bonyls; and metallocenes (q.v.). Some arc highly 
toxic or flammable; others arc coordination com- 
pounds. Sec specific compound for details. 

Reactive and moderately reactive organometallic 
compounds will rc.act with all functional groups; two 
major types of reaction in which they arc involved 
arc oxidation and cleavage by acids. Probably the 
most important organometallic reactions arc those 
involving addition to an unsaturated linkage. 

organophosphorus compound. Any organic compound 
containing phosphorus as a constituent. These fall 
into several groups, chief of which arc the follow- 


ing; (1) phospholipids, or phosphatides, which are 
widely distributed in nature in the form of lecithin, 
certain proteins, and nucleic acids; (2) esters of phos- 
phinic and phosphonic acids, used as plasticizers, 
insectieides, resin modifiers, and flame retardants; 
(3) pyrophosphates, for example, tetraethyl pyro- 
phosphate, which are the basis for a broad group of 
cholinesterase inhibitors used as insecticides; (4) 
phosphoric esters of glycerol, glycol, sorbitol, etc., 
which are components of fertilizers. While many of 
these compounds play an important part in animal 
metabolism, those in group (3) are toxic and should 
be handled with extreme care. 

“Organ-O-Sil.””^ Trademark for treated fumed sili- 
con dioxide for use as a free-flowing or anti-eaking 
agent. 

organosol. Colloidal dispersion of any insoluble ma- 
terial in an organic liquid; specifically the finely di- 
vided or colloidal dispersion of a synthetic resin in 
plasticizer in which dispersion the volatile content 
exceeds 5% of the total. See platisol. 

organotin compound. A family of alkyl tin compounds 
widely used as stabilizers for plastics, especially rigid 
vinyl polymers used as piping, construction aids and 
cellular structures. Some have catalytic properties. 
They include butyl tin trichloride, dibutyltin oxide, 
etc., and various methyllin compounds. They are 
both liquids and solids, and all are highly toxic, with 
a tolerance of 0. 1 mg per cubic meter of air. For spe- 
cific data, see dibutyltin entries. 

“Oriex.’^*‘ Trademark for a bi-axially oriented vinyl. 
Available in roll and sheet form for shrink packaging. 

origanum oil, Spanish. 

Properties; Light yellow essential oil; spicy odor; sp. 
gr. 0.935-0.960 (25° C); refractive index 1.5020- 
1.5080 (20°C); angular rotation -2 to -f3°. Soluble 
in 2 volumes 709c alcohol; soluble in fixed oils and 
mineral oil; insoluble in glycerol. Combustible. 
Components; (F.C.C.) 60 - 75 % by volume of phenols. 
Derivation; By steam distillation from the flowering 
herb. Thymus capitatus, and various species of 
Origanum. 

Grade: F.C.C. 

Hazard; May be toxic by ingestion. 

Uses; Pharmacy; flavoring. 

"Orion.”’* Trademark for a copolymer containing at 
least 859c acrjTonitrile. Available in various types of 
staple and tow. 

Properties; Sp. gr. 1.14-1.17; tensile strength (psi) 
32,000-39.000; break elongation 20-289c; moisture 
regain 1.5fT (70°F, 659p R.H.); softens at 455°F; 
soluble in butyrolactone (hot), dimethyl formamide 
(hot), ethylene carbonate (hot). Resistant to mineral 
acids; fair to good resistance to weak alkalies. Insol- 
uble in alcohol, acetone, benzene, carbon tetrachlo- 
ride, and petroleum ether; soluble in dimethyl sulfox- 
ide; maleic anhydride, ethylene carbonate^ nitriles, 
and nilrophenols. 

Hazard; Combustible; burns freely and rapidly. 
Containers; Bales and cartons. 

Uses; In apparel, usually blended with wool or other 
fibers. 

Om Abbreviation for ornithine. 

ornithine (Z5-diaminovaleric acid) 

NH:(CH:)>CH(NH;)COOH. A nonesscniial amino 
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mifafSt"" ““ “PO""' « Protti" 

ciner, m p. J40 C; soiuble m water and alcnhnl 
DL^ormh,,.: C,ys,.b f™ 

w"h“M. '■‘‘"P P™™ •fBi- hydrolysi. 

Use: Biochemical research. 

^pr°oTuctruse?^Xerints"^ petroleum 

draulie fluids, odorants.^ube-o^lSfvers^^^^^ 

cemrates, foTmulaTed^ wUh*^ or'^w^^ 

Varmus grades include e^zymerofn”.' salts, 

or bacterial origin to ?pmnv« ' Wal 
matter and excess limp “"desirable protein 

tannage, strength fullness degree of 

QN,H,(oicoo^P^P^>^B acid; 6-carboxyuracil) ' 
also been isolated from Lrtain° 

(Neurospora). A growtlTfacfnr ? f"°'ds 

gamsms. ^ for certain microor- 

Ssef BlSemS'i:ii‘’ T'P' 345r346oc. 

sis of nucleic acids. the biosynthe- 


orfhoarsenic acid. See arsenic acid, 
orthoboric acid. See boric acid. 

^n'SoSXse lalSr™ anV°th^'^"" d'' 
able, washable, Sle cinrpri"^®- ‘'“f' 

good light fastness. ’ ° ° ^ lacquer finishes of 
^eaih^rs!'^'"® upholsteiy and other 

^nltreSfuiose b3em^and° plasticized 

coatings. glazing or high gloss leather 

orthoform. See methyl meta-amino-para-hydroxyben- 

^coSSIngchlord?^"’^'"'' '"^““t'C'de products 
Hazard: Probably toxic; absorbed by skin. 

addhilve^' ’^'‘“demark for a series of lubricant 

vinyl lacquerj^lndere^ and pigmented 

ishes of outstand?np aK ^ solvents. Produce fin- 
temperature fiexibilify. resistance and low- 

and case leathers. ^Pdelstery, automotive, luggage, 


orfhrrn"*' P®"" arsenic trisulfide 

ortho A ^®°^“’°-P'’®"y'«"^diamine. 

means “bSd”;"’;®S®mean?“‘ 
prefixes are used in opposite/* The<jf» 

substitution products derhIed^fr^^*^K^ naming di- 
he substituent atoms or 

tain definite positions on ih located in cer- 
lustrated in the dra/nm ring. This isll- 

adbin*’*‘‘‘“®"‘ atoms or’g’?ou/s 'wh"'* ® represent 
adjoining carbon atoms attached to 

“P^^' to A (also called the I Position in 

in thp"" carbon atom ‘‘'B is lo- 

tachedTo ^hrojposkf^rbo"'' B^i/aJ! 

position (1,4). “ebon atom, it is the para 




ortho 


meta 



In . • P®ra 

•»y w“ ta"S7o‘fLI,'''bi,'’'''‘’‘“ mnvemion 

oT!r,.irfe 

For example, H3P0^(P,O^9u^ieated acid or salt 


amyI'i,b?nofff.;n,„jBidemark for a special blend of 

,SaSL fr*:, *'• 

Antiskin agent for paint industry. 

containing paraThfon'”'*'^^ ** insecticide 

^ toxic; absorbed by skin. 

containing lim^luffur.'^^ ^ parasiticide 

^water-solubl/'^fi^d™^'^^ ^ practically anhydrous, 
Qu cLacfin^ orthosilicate in granular form. 

Sb/ w/ 1 heavy-duty metal 

7o?yS'r„str!i£:, e™*™* -- 

" «eS sjsjst 

'^d'eTerJms.^'^'^""’^^'^ ^ ^“rfactants and 

Jeademark for a group of dark brown lig- 
nosulfonates (spent sulfite liquor products). ® 
Free-flowing powder, up to SO-lb bags- 
00 % solid solution, up to tank cars. 

emrn P'^P^rsant; flotation reagent; chelating agent- 
mulsion stabilizer; binder; tannin extender; adhe- 
sive ingredient. 

Os Symbol for osmium. 

***^1 ^ ®“tFx indicating a carbohydrate compound or 
polymer, usually a simple or complex sugar, for ex- 



ample, sucrose, fructose, glucose, maltose, etc., and 
also cellulose, cellobiose, amylose (starch). 

OSHA. Abbreviation for Occupational Safety and 
Health Administration (q.v.). 

osmic acid anhydride (osmium tetroxide; perosmic acid 
anhydride; perosmic oxide) 0s04. 

Properties: A dimorphic compound with both crystal- 
line and amorphous forms. Colorless; pungent, dis- 
agreeable odor. Soluble in water, alcohol, and ether. 
Sp. gr. 4.90; m.p. 40°C; b.p. 130°C. 

Derivation; By heating powdered osmium in air, or 
by treating it with nitric acid, aqua regia, or chlo- 
rine. 

Hazard; Highly toxic by inhalation; strong irritant to 
eyes and mucous membranes. Tolerance, 0.002 mg 
per cubic meter of air. 

Uses: Microscopic staining; photography; catalyst in 
organic synthesis. 

Shipping regulations: (Air) Poison label, 
osmiridium. See iridosmine. 

osmium Os Metallic element having atomic number 
76; in group VIII of the periodic system. Atomic 
weight 190.2; valences 2,3,4,6,8. Has 7 stable iso- 
topes. 

Properties; Hard white metal of the platinum group. 
On heating in air gives off poisonous fume of os- 
mium tetroxide. Insoluble in acids and aqua regia; 
attacked by fused alkalies. Sp. gr. 215; m.p. 
3000° C; b.p. 5500° C. It has the highest specific 
gravity and melting point of the platinum metals. 
Metallurgically unworkable. 

Occurrence: Tasmania, So, Africa, U.S.S.R., Canada. 
Derivation; Occurs with platinum from which it is 
recovered during the purification process. Also oc- 
curs with iridium as a natural alloy, iridosmine. 
Hazard: Irritant to skin. 

Uses: Alloys; hardener for platinum; phonograph 
needles; instrument pivots; laboratory catalyst. 

osmium ammonium chloride. See ammonium hexa- 
chloroosmate. 

osmium chloride (osmium dichloride; osmous chloride) 
OsCl:. 

Properties: Dark green needles. Hygroscopic. Keep 
away from air! Soluble in alcohol, ether; insoluble 
in water. 

Hazard; May be toxic, 
osmium dichloridc. Sec osmium chloride. 

osmium potassium chloride. Sec potassium hexachlo- 
roosmate. 

osmium sodium chloride. Sec sodium hcxachloroos- 
mate. 

osmium tetro.xidc. See osmic acid anhydride. 

osmocene (dicyclopentadienylosmium) (C<H0;Os. 
Properties: Stable white solid; m.p. 229-230°C. 

Uses: Intermediate; high-temperature applications; 
derivatives used as an ultraviolet radiation absorber. 
Sec metallocene, 

“Osmon."''’'’ Trademark for l-naphthylamine-4.6.S- 
trisulfonic acid used in the colorimetric determina- 
tion of osmium. 

osmosis. Passage of a pure liquid (usually water) into 
a solution (c.g.. of sugar and water) through a mem- 
brane that is permeable to the pure water but not to 


the sugar in the solution. This passage can also oc- 
cur when the two phases consist of solutions of dif- 
ferent concentrations. The membrane is called semi- 
permeable when the molecules of the solvent, but 
not those of the solute, can penetrate it. This pushing 
of water through a membrane into a solution results 
from the greater tendency of water molecules to 
escape from water than from a solution. The term 
osmosis is usually restricted to movement through a 
solid or liquid barrier that prevents the phases from 
mixing rapidly. In test apparatus parchment or col- 
lodion membranes are used; in plants and animals 
the cell wall acts as a diffusion barrier. Tlie pressure 
exerted by osmosis is substantial, and accounts for 
the elevation of sap from root systems to the tops of 
trees. Osmosis is considered an essential character- 
istic of growth. See also diffusion. 

Reverse osmosis is utilized as a method of desalt- 
ing sea water (see desalination), recovering waste 
water from paper mill operations, pollution control, 
industrial water treatment, chemical separations, 
and food processing. This method involves applica- 
tion of pressure to the surface of a saline solution, 
thus forcing pure water to pass from the solution 
through a membrane that is too dense to permit pas- 
sage of sodium and chloride ion. Hollow fibers of 
cellulose acetate or nylon are used as membranes, 
since their large surface area offers more efficient 
separation. 

See also dialysis; membrane. 

osmous chloride. See osmium chloride. 

otto. See attar. 

ouabain (g-strophanthin; strophanthin thorns) 

C’^HjjOi: ■ 8H:0. A glucoside. 

Properties; White odorless crj'stals; stable in air but 
affected by light; soluble in water and alcohol; spe- 
cific rotation (alpha) -31 to —32.5° 20/ D (anhy- 
drousX M.p. 190° (dec). 

Grades: U.S.P. 

Use: Medicine. 

ouricury wax. A vegetable wax exuded by the leaves 
of Cocos coronapa (South America). 

Properties: Brown; acid value 10; saponification value 
80; sp. gr. 0.970 (15°C); m.p. 83°C; foreign matter 
(dirt, etc.) sometimes 189c. Combustible; nontoxic. 

Grades: Crude; refined. 

Containers: Bags. 

Use: Substitute for carnauba wax. 

-ous. A suffix used in naming inorganic compounds 
which indicates that the central element has an oxi- 
dation number of +2, or a valence of 2. For example, 
in ferrous chloride (FeCl;), the iron atom is in an 
intermediate oxidation state. It can also be expressed 
as iron (II) chloride. 

outgassing. Tlie removal of gas from a metal by heat- 
ing at a temperature somewhat below melting, while 
maintaining a vacuum in the space around the metal. 
Usually done before melting but sometimes after- 
ward. Used in manufacture of tubes and other 
vacuum devices. 

ovalbumin. See albumin, egg. 

ovex. Generic name for para-chlorophenyl para- 
chlorobenzcnesulfonate. C 1 G,H 40 SO;C-HjCI. 

Properties; White crystalline solid; m.p. 86.5°C; insol- 
uble in water; soluble in acetone and aromatic 
.solvents. 
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0.5 mg norgestrel and 0.05 mg ethinyl JtradioT 

Properties: White to pale yXw pSder Sn .r t 
hTate"d^oTo°C^r°oZ°^ 

m pelletized form ’ ’ S^sohne. Available 

dries and specialties. otwear, druggist sun- 

oxalic acid HOOCCOOH • 2 H 2 O 

sorrel, rhubarb sninachl anri'^ plants (wood 

-stviiEHr-r-'- 

lowed^b, dis.i„..io„ of .rrd,5?”d*&S'; 

irritant. Tolerance ingestion; strong 

Uses: AutomS^'ad^ltoTclea^^ 
and equipment cleaning- purifvinp^'^ general metal 
mediate for many comnonnHc. i 'nter- , 

lyst; laboratorJ^eaLTstrliinp"'’®'' 

p“"yfS si; 


oxamycin. See amino-3-isoxazolidone. 

■"z“al™’i, Jr™" f” “l«™g a..d. 


MarjgggggS 

's OCHzNHCHtCH. 

““=7z'.zS stocS “S "'T 

™*™.d“Lr “ » Sbffwi h' 

“ e'lriYi^ocrcif ■'5Saa„ a. 

b'oup (- LOLH;C =r) IS one kind of epoxy 
group. See “Penton.” 

ftr^of dectrons"^on''^h^^ activity results in the trans- 
zyme. substrate; an oxidizing en- 


’&?SZSP^n-'''p'»™-w^^ „id. 

oxalonitrile. See cyanogen 

fies to a white, cS fne ™c "''r-‘° ~'2°C,solidi- 
monoxide on heating. Decoi^^osed h''^' 
kaline solutions. SolublelreZr al- 

form. B.p. 64°C- f n - 19 °^ ’ *’®"^ene, chloro- 

Derivation- Interact^ Jr^ S''- '-‘*3. 
Pentachloride. ^ nnd phosphorus 

Containers: Steel drums. 

Uses: Mih°a^ *tmkn ingestion, 

ganic synthSs.^ " ‘^’’’“•'inating agent in or- 

PoK\bT'(Trri3oSniaLf°"°“* "-O-"-’ 

oxamide NH2COCONH0. 

(probabl>^t^'’\\®ghet°''’“s Pow^ m.p. 4I9°C (dec) 
slightly soluble in watpr-^'”^ organic compound)- 
^cohol and ether; not hyarSnic-'^^^^ 
monia and carbonic acid.^® ^ ’ ‘'®‘=omp. to am- 

sibie substituTe fo? ure'rasSdlizer^'’'^''®''®"®’ P°*- 
oxammonium. See hydroxylaminc. 


reactimi in*wh[ch'^v'*°^'^^*'°"u'- “'''g'nally meant a 
another substance combines chemically with 

ened to nclude has long been broad- 

transferred Ox idat^on'^anl?" 

simultaneouslv Creri!?" nnd reduction always occur 
which gains e^ectrons^ i^f substance 
For exImoL rnnrt • ® ‘h®. oxidizing agent, 

reaction: Fe Vme^al) oxidizing agent in the 

here, 2 elect rodf tl^.,^" C" ^® + 
from the Fe atom tn®fi!*'^o transferred 
comes positive ‘hus the Fe be- 

electron^s while ^the hy loss of 2 

becomes neutral fis r^H. 2 electrons and 

displaced within "i ^’^^'''ons may also be 

pletely transferred r ® ."'‘*hout being com- 

of electrons likewis^'*^ ^“®h Partial loss 

broader sense anT f “"^‘'‘otos oxidation in its 
term to a large numlfp'^* ^ application of the 
sight might not hi ^ processes which at first 
action of a hvdrorarh°"*'^^’i®'^ he oxidations. Re- 
CH4 -f Cl, — > CH halogen, for example, 

tion of the mpthal^ u , ^ ’ '"''°lves partial oxida- 

two hydromd m'orns^ ^**°i oxidation, when 

removed from a IwH ’ having one electron, are 
pound by a catalvtl^'^°®l"''^°"*?'.'”".^ organic com- 
in oxidation "’*th air or oxygen, as 

drogeilafilm "W^hydes. See dehy- 

“tl&r'lTsJbJraT'^'’;^ of electrons that must 
bined state to subtracted from an atom in a com- 
in btil^ oM ®a"''®''‘ " the elemental form; i.e. 
barium k +2 anH^ (BaCl,) the oxidation number of 
can exist in mo ®hIorine is -I. Many elements 
valence " one oxidation state. See also 

”'co?ni-°II,'l*i?'*®*'9". indicator. A substance that has a 
rpfinnA^ r ^ oxidized form different from that of the 
rerfiioo^ he reversibly oxidized and 

rniic _,r,V ."^.'f.diphenylamine is present in a fer- 
is helr!^ to which potassium dichromate 

rfrori of a violet color appears with the first 

P excess dichromate. See also indicator. 
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oxidative coupling. A polymerization technique for 
certain types of linear high polymers. Oxidation of 
2,6-dimethylphenol with an amine complex of a 
copper salt as catalyst forms a polyether, with split- 
ting off of water. TTie product is soluble in aromatic 
and chlorinated hydrocarbons, insoluble in alcohols, 
ketones, and aliphatics. It is thermoplastic and unaf- 
fected by acids, bases, and detergents. It has a verj' 
broad useful temperature range (from —275 to 
+375° F). It is also dimensionally stable and has 
good electrical resistance. Oxidative coupling of di- 
acetylenes and dithiols also yields promising poly- 
mers. See also “PPO.” 

“Oxidex.”'** Trademark for an antioxidant for soap 
fats and oils. It can be added to the oils before saponi- 
fication or it can be added by milling into the finished 
soap in the same manner that perfume is incorporated. 
TTie correct proportion for solid soaps is 0.1%. 

oxidizing material. Any compound that spontaneously 
evolves oxygen either at room temperature or under 
slight heating. The term includes such chemicals as 
peroxides, chlorates, perchlorates, nitrates, and per- 
manganates. These can react vigorously at ambient 
temperatures when stored near or in contact with 
reducing materials such as cellulosic and other or- 
ganic compounds. Storage areas should be well ven- 
tilated and kept as cool as possible. 

oxinc. See 8-hydroxyquinoline. 

oxirane. A synonym for ethylene oxide, HjCOCHj. 

An oxirane group is one having the structure 
=COC= , and is one kind of epoxy group. 

oxircne (oxacyclopropene). An organic intermediate 
containing four pi electrons, reported to result from 
oxidation of acetylene. 

“Oxitol.”'^* Trademark for ethylene glycol mono-' 
ethyl ether having an A.S.T.M. distillation range 
1 34-1 36° C. 

2-oxohexamethyIcnimine. See caprolactam. 

“Oxone.”’* Trademark for an acidic, white granular, 
free-flowing solid containing the active ingredient 
potassium peroxymonosulfate; readily soluble in 
water; 1% solution has pH of 2-3. Minimum active 
oxygen content 4.5%. Strong oxidizing agent. 

Containers; 50-Ib bags. 

Hazard; Fire risk in contact with organic materials. 

Uses: Manufacture of dry' laundry bleaches, detergent- 
bleach washing compound, scouring powders, plastic 
dishware cleaners, and metal cleaners; hair wave 
neutralizers and pharmaceuticals; general oxidizing 
reactions. 

oxonium ion. Formerly called hydronium ion; it re- 
sults from ionization of water; 2H2O — ‘HjO* + OH . 

2-oxopentancdioic acid. See alpha-ketoglutaric acid. 

4-oxopentanoic acid. Sec lesoilinic acid. 

Oxo process. Production of alcohols, aldehydes and 
other oxygenated organic compounds by pasage of 
olefin hydrocarbon vapors over cobalt catalysts in 
the presence of carbon monoxide and hydrogen. 
Aldehydes arc formed as products, but in most cases 
these arc hydrogenated at once to the corresponding 
alcohol. Propylene produces normal and isobuiyral- 
dehyde; higher olefins produce a mixture of aldehydes 


containing one more carbon atom than the olefins. 
n-Butyl, isobutyl, amyl, isooctyl, decy'l and tridecyl 
alcohols are produced in large quantities. 

oxosilane. See siloxane. 

oxybenzoic acid. See hydroxybenzoic acid. 

para,para'-oxybis(benzenesulfonylhydrazide) 

H2NNHSO2C6H4OQH.SO2NHNH2. 

Properties; Fine white crystalline powder; odorless; 
sp. gr. 1.52; mp. decomposes at 150-160°C; soluble 
in acetone; moderately soluble in ethanol and poly- 
ethylene glycols; insoluble in gasoline and water. 
Combustible. 

Use; Blowing agent for sponge rubber and expanded 
plastics. 

oxyconiine. See conhydrine. 

oxydemetonmethyl. Generic name for S-[2-(ethylsul- 
finyl)ethyl] 0,0-dimethyl phosphorothioate. See 
0,0-^imethyl S-2-(ethylsulfinjd)ethyl phosphorothi- 
oate. 

N-oxydielhylene-2-benzothiazoIesulfenamide. See 2- 
(morpholinothio)benzothiazole. 

beta.beta'-oxydipropionitrile (ODPN). 0(CH2CH2CN)2. 
Properties; Colorless liquid; f.p. — 26.3°C; b.p. 120°C 
(1 min); b.p. 155°C (5 mm); sp. gr. 1.0405 (30°C); 
viscosity (30°C) 8.00 cp; refractive index (n 25/D) 
1.4392; flash point 180° F (TOC); combustible; sol- 
uble in water. It is thermally unstable, yielding 
acrylonitrile and water above 175°C. Hydrolyzed 
by strong acids and bases; quite immiscible with 
paraffin hydrocarbons, but dissolves aromatics. Com- 
bustible. 

Derivation: From acrylonitrile. 

Hazard; Toxic by inhalation and ingestion. 

Use; Solvent in fractional extraction. 

“Oxyfume.”’’^ Trademark for a sterilant mixture of 
ethylene oxide and either carbon dioxide or dichlo- 
rodifluoromethane. Colorless and tasteless gas; ex- 
cellent penetrating ability and ether odor. Available 
as: “Oxyfume” Sterilant-20, 20% ethylene oxide and 
80% carbon dioxide by weight and gas volume; 
“Oxyfume'” Sterilant- 12, a mixture of 12% ethylene 
oxide and 88% dichlorodifiuoromethane by weight. 

oxygen O. Gaseous element of atomic number 8; 
Group 'VIA of the Periodic Table; atomic weight 
15.9994; Valence 2; isotopes 16, 17, 18. Molecular 
oxygen is O2 and ozone 63. Oxygen was discovered 
by Priestley in England in 1774. Fourth highest- 
volume chemical produced in U.S. (1975). 

Properties; Colorless, odorless, tasteless diatomic gas. 
Liquefiable at — 183°C to slightly bluish liquid; solidi- 
fiable at — 218°C. It constitutes about 20% by vol- 
ume of air at sea level. Sp. gr. (gas) 1.10535, referred 
to air; (liquid) I.I4 (— 183°C). Soluble in water and 
alcohol. Oxygen is noncombustible, but actively sup- 
ports combustion (q.v.). 

Derivation; Commercial method for tonnage oxygen 
is fractionation of liquid air; clectroK'sis of water is 
used for small amounts and for laboratoiy demon- 
stration. Note: Atmospheric oxygen originated from 
photosynthesis (q.v.). 

Grades; Low purity; high puriUt U.S.P. 

Containers: (Comporcssed gas) steel cylinders, tank- 
cars, tube trailers; (Liquid) vacuum-jacketed cylin- 
ders, truck cargo tanks, tank cars. (Gas) Pipelines 
for distances of about 50 miles. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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Hazard; (Gaseous) Moderate fire risk as oxidiVino 
overdoses can cause convulsions^ 
(Liquid); May explode on contact with heat or oxi 

tinn rhlc- “PPer smelting; steel produc- 

industrial orSnT wastes In -^“"icipal and 

eutrophication ria^« a;,ri °c "''^‘^‘ of 

cation reservoirs; coal gasifi- 

"uMT'oVSflSrvS''/®,’ If liq- 

label; (liquid, pressurized ^bbHammable gas 
acceptable. ^ ^surized and nonpressunzed) Not 

See also ozone. 


weigh/1i^Sr“h^®pr!ip?rti^f ^‘O'O'O 

of ordinary oxygen m K «?5 ^ 
proportion may be increased ^^ks, etc. The 
oxide gas reneafeX th.,?. u Passing carbon di- 
which water is passed Tl^ ^ Packed column down 
the top of toweMsInrSed In '""''‘"8 

the water leaving the bottom !c ^ 7 "^^^en and 
jracer experimenfatiS^. 

Oxygenated Hydrocarbons t j 
nes of petroleum-derived oxida'tes^”’^'^^ ^ 
manly of organic acids composed pri- 

TC or TX Ced bv a 
TC-5416. TC-666r ^ ^ "''8'^ "“mber e.g., 

"Sa bbriipo- 

ticizer; intermediate leather w ® lubricants; plas- 

bricity agents and solubilizers. ^ cordage oils; lu- 

oxygen consumed (C.O D ) fn r wrs ^ cp ^ 
of the quantity of oxid'izable^mr?'®’^'^' '^measure 

water. Since the carbon and Pr^ent in 

u'trogen, in organic maitt “ ^drogen, and not the 
oxidants, the oxygen cons umed If a 
the chemically oxidizahlff ^ ® measure only of 

pendent upon the ox^Sm components and is de- 
compound and mar^Svfnr?^S “■'ganic 

paf ^ tl°cs not differentia/fstahl7f ‘h's 

game matter, it does nnt unstable or- 

‘he biochemical oxygen dema'^^a" ^.‘^°‘''‘®*®te with 
known as chemical ovT" demand value. It is also 
oh-o„„e o;Sl“W; *g."b (C,0.^ “dt” 

b m,c.l „zy„ de„.„d; “l™ biP 

Tgen fluor dp . „ ^ygen. 


gested as oxidizer for rocket alcohol. Sug- 

Hazard: Highly toxic- exH^ (q-V-). 

rair""’ mducing agems^^f", with wa- 


“Oxylone.”'” Trademark for fluorometholone (q.v) 
oxylumineseence. See chemiluminescence, 
oxymethylene. See formaldehyde, 
beta^xynaphthoic acid. See 3-hydroxy-2-naphthoic 

oxyneurine. See betaine. 

^-o^Tr^rfkvf nhf ^ ^ compounds derived 

irom tnalkyl phosphites and orthoquinones. TTieir 

wfich"‘£ LTJrto/.TrS ^lOR), I. 

ribg. n.qy.d.c, bylibera.Sra pfosXle”™* 
“TbxIl'So 8'“" '''■•“I "lb 

oxyquinoline. See 8-hydroxyquinoline 
°7a?„'eW?e™m ■“=°- Mibiotic ob- 

an acliS™™,'"'ff°".l™!” Smplou,ycts rimosui, 
modifkd t^hemical structue is that of a 

ric centers akn mpp7i"’‘’'"‘^f" ^^^'"8 ^ix asymmet- 
Propert es oin vpU synthesized. Nontoxif 

■nC'p‘„„?a!.! Cp"-, W 

acids and alkaliec vpi-,, i- (tlec). Soluble in 

alcohol chloroform ® '8htly soluble in acetone, 
in ether Stable Pfuctically insoluble 

rateTin sStiin withVJ befot'^^ 

bv alkali ^ 2; destroyed rapidly 

tion) about " P» 

Grade; N.F, 

^ng' h!'1:oconurnaf‘''‘=^' f"hibitor of lethal yellow- 
trldemar^ked ‘‘Ter?a'?yci^^^^^^ hydrochloride is 

gland Itf ^°.he of the pituitary 

tion of the smooth 's stimulation of the contrac- 

.=rn.i„a-,r„"i ™rd?-ii srb”“4i?aisir 

Cys— Tyr— lieu 

I I 

Cys— Asp— Glu 

I I 

Pro— Leu— Gly 

injection^ u^S^P^) ^ ®°*“‘mn for injection (oxytocin 


“ ^‘waiice, U.05 ppm 

_ a’ffiiier'””"" «*i'. Air) No. lia.od, Con.ul. 
Oxygen Scavenger K-91 -r j 

meal grade of sodium snip for a tech- 

soluble powder form sulfite m a dty, tan, watef 

Uses To'"f hags. 

the’fIed-wamrSef'"°7‘*'?^°'^cd oxygen left in 
cially catalyzed for qu'^k^^reff deaeration. Spe- 
"'U'er. quick reaction. Usable in cSd 


oxyhemoglobin. See hemoglobin. 


^cordf^kter-swenfnT f ^ ^ ‘chemically modified, 

ing pastes Frpc n® starch that produces noncongeal- 
that^form^'cf hght cream, small granules 

In wSef mildly llkaline 

fabrics A lof R o n cotton yarns and other 
■ A low B.O.D. in sizing wastes is claimed. 

GuiPkf °f Ostrea virginica, taken from 

and Sm THp “'7 ^exas and Louisiana 

93-97%ft£rn -r^y- Average analysis; CaCOj 

0 3-0 4l'-^h.n°"- O-S-2.0%; SO4 (as CaSOq) 

Ilspc- c ^ m'®cellaneous substances. 

tty and°canle°feS’ P°“'' 

”dfchCben^fne"|q^v'.). "" "™“'ccifmble ortho- 

Trademark for leaded zinc oxides produced 
y ne co-tumed process. Composition varies as fols- 
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lows; zinc oxide 50-88% and basic lead sulfate, 
PbSOj • PbO, 12-55% depending upon grade. Used 
in paint pigments. 

ozocerite (mineral eax; fossil wax; ozokerite). 

Properties; Waxlike hydrocarbon mixture, yellow- 
brown to black or green, translucent when pure and 
having a greasy feel. Soluble in light petroleum 
hydrocarbons, benzene, turpentine, kerosine, ether, 
carbon disulfide; slightly soluble in alcohol; insoluble 
in water. Sp. gr. 0.85-0.95; m.p. 55-1 10°C, usually 
about 70°C. Combustible; nontoxic. 

Occurrence; Utah; Australia; near the Caspian Sea. 

Method of purification; Filtration. 

Grade: Technical. 

Uses: Electric insulation; rubber products; paints; 
leather polish; lithographic and printing inks; elec- 
trotypers’ wax; carbon paper; source of ceresin; 
floor polishes; impregnating furniture and parquet 
floor lumber; lubricating compositions; grease cray- 
ons; sizing and glossing paper; waxed paper; cos- 
metics; ointments; matrices for galvanoplastic work; 
textile sizings; waxed cloth; substitute for camauba 
and beeswax. 

ozone O 3 An allotropic form of oxj'gen. 

Properties: Unstable blue gas with pungent odor; liq- 
uefiable at — 12°C; more active oxidizing agent 
than oxygen. Contributes to formation of photo- 
chemical smog. Deterioration of rubber is acceler- 
ated by traces of ozone. B.p. — 112°C; f.p. — 192°C; 
sp. gr. (liquid) about 1 . 6 . More soluble in water 
than oxygen. 

Occurrence: Formed locally in air from lightning, in 
stratosphere by UV radiation; inhibits penetration 
of UV. Also occurs in automobile engines, and by 
electrolysis of alkaline perchlorate solutions. Com- 
mercial mixtures containing up to 2% ozone are pro- 


duced by electronic irradiation of air. It is usually 
manufactured on the spot, as it is too expensive to 
ship. Tonnage quantities are used. 

Hazard; Toxic by inhalation; strong irritant. Dan- 
gerous fire and explosion risk in contact with 
organic materials. Tolerance, 0.1 ppm in air (indus- 
trial workrooms); U.S. standard 0.080 ppm. 

Uses; Purification of drinking water, industrial w'aste 
treatment; deodorization of air and sewage gases; 
bleaching waxes, oils, wet paper and textiles; pro- 
duction of peroxides; bactericide. Oxidizing agent in 
several chemical processes (acids, aldehydes, ketones 
from unsaturated fatty acids); steroid hormones; 
removal of chlorine from nitric acid; oxidation of 
phenols and cyanides. 

No/e: Depletion of the ozone layer in the strato- 
sphere, which acts as a shield against penetration of 
UV light in the sun’s rays, has become a matter of 
concern. This is thought to be due to light-induced 
chlorofluorocarbon decomposition resulting from in- 
creased use of halocarbon aerosol propellants. Re- 
search on the extent of this effect is in progress; 
meanwhile use of halocarbon aerosols has been re- 
duced or discontinued by some manufacturers. 

ozonide. A product of ozonolysis (q.v.). 

ozonolysis. (1) Oxidation of an organic material by 
means of ozone, i.e., tall oil, oleic acid, safflower oil, 
cyclic olefins; carbon treatment; peracetic acid pro- 
duction. See also ozone. (2) The use of ozone as a 
tool in analytical chemistry to locate double bonds 
in organic compounds, and a similar use in synthetic 
organic chemistry for preparing new compounds. 
Under proper conditions, ozone attaches itself at the 
double bond of an unsaturated compound to form an 
ozonide. Since many ozonidcs are explosive, it is 
customary to decompose them in solution and deal 
with the final product. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 




P Symbol for phosphorus. 

p-. Abbreviation for para-. 

Pa Symbol for protactinium. 

PA. Abbreviation for phthalic anhydride and for 
polyamide. 

PABA. Abbreviation for para-aminobenzoic acid. 

PABA sodium. See sodium para-aminobenzoate, 

packaging. The operation of placing materials in suit- 
able containers or protective covering for purposes 
of storage, distribution, and sale. Some packages 
act merely as containers, but others protect perish- 
able materials (especially foodstuffs) from environ- 
mental damage, contamination, and biological dete- 
rioration; in this respect the critical factor is exclusion 
of moisture vapor, bacteria, and oxygen. Some pack- 
ages perform both functions simultaneously. Com- 
mon packaging materials are: 


(for nonperishable 
products) 

wooden boxes, kegs, bar- 
rels 

fiber drums 

glass bottles (perfumes, 
pharmaceuticals) 

polyvinyl chloride bottles 
(detergents) 

aluminum tubes (tooth- 
paste) 

paperboard cartons 

polyethylene film (tex- 
tiles) 

ceramic jars (cosmetic 
creams) 

steel cylinders (gases) 

packing. (1) A collar or gasket used to seal mechani- 
cal devices to prevent leakage of oil or water; often 
made of specially compounded rubber or of a flexi- 
ble plastic. (2) The operation of placing solid mate- 
rials or objects in shipping containers in such a way 
as to secure maximum space economy and freedom 
from damage by vibration or impact. Barriers of 
paperboard, foamed plastic or glass fiber are widely 
used. 

PAHA. See para-aminohippuric acid. 

paint. A uniformly dispersed mixture having a viscos- 
'^^nging from a thin liquid to a semisolid paste 
and consisting of (1) a drying oil, synthetic resin, or 
other film-forming component, called the binder; (2) 
a solvent or thinner; and (3) an organic or inorganic 
pigment. Tlie binder and the solvent are collectively 
called the vehicle (q.v.). Paints are used (1) to 
protect a surface from corrosion, oxidation, or other 
type of deterioration, and (2) to provide decorative 
effects. 

Hazard; Flammable, dangerous fire risk (except 
water-based). May be toxic if vapors are inhaled 


(for perishable 
products) 

glass bottles 
“tin” cans 
plastic film 
cellophane (tobacco) 
polypropylene 
polyvinylidene chloride 
polyethylene 

paraffin-coated paper and 
board 

aluminum cans (beer, soft 
drinks) 


over a long period. The lead content of household 
paints is limited to 0.5%. 

Shipping regulations: (except water-based) (Rail) Red 
label. (Air) Flammable Liquid label. 

For further information refer to National Paint, Var- 
nish and Lacquer Association, 1500 R. I. Ave., 
Washington, D.C. 

See also paint, emulsion; vehicle; protective coating; 
antifouling paint. 

paint, emulsion (latex paint). A paint composed of 
two dispersions: (1) dry powders (colorants, fillers, 
extenders) and (2) a resin dispersion. The former is 
obtained by milling the dry ingredients into water. 
The resin dispersion is either a latex formed by emul- 
sion polymerization or a resin in emulsion form. 
The two dispersions are blended to produce an emul- 
sion paint. Surfactants and protective colloids are 
necessary to stabilize the product. Emulsion paints 
are characterized by the fact that the binder is in a 
water-dispersed form, whereas in a solvent paint it 
is in solution form. The principal latex paints are 
styrene-butadiene, polyvinyl acetate, and acrylic 
resins. Percentage composition may be 25 to 30% dry 
ingredients, 40% latex, and 20-30% water, plus 
stabilizers. The unique properties of emulsion paints 
are ease of application, absence of disagreeable odor, 
and nonflammability. They can be used on both in- 
terior and exterior surfaces. 

paint, inorganic. A potassium silicate-based corrosion- 
resistant coating designed for use on bridges and 
other metal work subject to marine environments. 

paint, metallic. A paint in which the primary pigrnent 
is a finely divided metal dispersed in the vehicle. 
Most common is aluminum paint, but other metals 
are also used. 

paint remover (varnish remover). A mixture in liquid 
or paste form containing volatile solvents and non- 
volatile components which retard evaporation of the 
solvent, thereby prolonging its action. Typical sol- 
vents are; methanol, denatured ethyl alcohol, methyl- 
ene chloride, toluene, benzene, and ethyl acetate. 
Paraffin is often used as the retarder. Caustic re- 
movers contain sodium phosphate, sodium silicate, 
caustic soda, or the like. 

paint, water-based. See paint, emulsion. 

“Palacet.”'*'''’ Trademark for a series of organic pig- 
ments used for dyeing and printing on acetae, nylon 
and polyester fibers. 

“Palanil.”'*'"’ Trademark for a series of dyes for poly- 
ester fibers. 

“Palanthrene.”'''’" Trademark for a series of vat dye- 
stuffs, mainly anthraquinonoid types. 

“Palatine.””’ Trademark for metallized acid dye- 
stuffs approaching the fastness of chrome colors. 

“Palatone.”’” Trademark for a synthetic aromatic 
chemical; used in soap, cosmetic perfumery, and 
flavor compounding. 
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“Palconate.”'*'’ Trademark for the sodium salt of 
complex organic acids extracted from redwood bark. 
Uses: Dispersing agent, phenol and tannin replace- 
ment, ceramic binder, ore flotation, batter>’ expander, 
leather tanning, and water treatment. 

“Paliofast.”'''*® Trademark for high-grade organic pig- 
ments for dyeing lacquers, varnishes, printing colors, 
and plastics. 

palladium Pd Metallic element of atomic number 46; 
atomic weight 106.4; valences 2,3,4; Group VI 11 of 
the Periodic Table. There are six stable isotopes. 
Properties: Silver-white, ductile metal which does not 
tarnish in air. It is the least noble (most reactive) of 
the platinum group. Absorbs up to 800 times its own 
volume of hydrogen. Attacked by hot, concentrated 
nitric acid and boiling sulfuric acid; soluble in agua 
regia and fused alkalies. Insoluble in organic acids. 
Good electrical conductor. Sp. gr. 12.0; m.p. I554°C; 
b.p. 2927'’C; Brinell hardness (annealed) 46. Non- 
toxic; noncombustible, except as dust. 

Occurrence; Siberia, Ural Mts (U.S.S.R.); Ontario; 
So. Africa. 

Derivation: In ores with platinum, gold, copper, etc. 
Concentrated ores are dissolved in aqua regia; after 
gold and platinum are removed by chemical treat- 
ment, palladium is precipitated by ammonia, fol- 
lowed by hydrochloric acid. After further purifica- 
tion treatment, ignition yields palladium metal. 
Forms; Wire; leaf; powder; single crystals. 

Grades; C.P. (99.99%); technical (99.0%). 

Uses: Alloys for electrical relays and switching sys- 
tems in telecommunication equipment; catalyst for 
reforming cracked petroleum fractions and hydro- 
genation; metallizing ceramics; 'hvhite gold” in jew- 
elry; resistance wires; hydrogen valves (in hydrogen 
separation equipment); aircraft spark plugs; protec- 
tive coatings. 

palladium chloride (palladous chloride; palladium di- 
chloride) (a) PdCl: (b) PdCl: • 2H:0. 

Properties; Dark brown, deliquescent powder or crys- 
tals; soluble in water, hydrochloric acid, alcohol and 
acetone, (a) Sp. gr. 4.0 (18°C); m.p. 50I°C (decom- 
poses). 

Derivation; By solution of palaldium in aqua regia 
and evaporation. 

Grades; Technical; reagent. 

Uses: Analytical chemistry; “electroless” coatings for 
metals: manufacture of stearin, porcclain.s, germi- 
cides. 

palladium dichloridc. See palladium chloride. 

palladium iodide (palladous iodide Pdl:. 

Properties; Black powder, sp. gr. 6.003 (1S°C); solu- 
ble in a solution of potassium iodide; insoluble in al- 
cohol, water, and ether. Decomposes at 350°C. 

palladium monoxide. See palladium oxide. 

palladium nitrate (palladous nitrate) Pd(NOi).’. 
Properties: Brown salt, deliquescent; decomposed by 
heat; soluble in water with turbidity; soluble in di- 
lute nitric acid. 

Hazard: Oxidizing agent. May react with organic 
materials. 

Use; Analytical reagent. 

Shipping regulations: (Rail) Nitrates, n.o.s.. Yellow 
label. (Air) Nitrates, n.o.s.. Oxidizer label. 

palladium oxide (palladium monoxide) PdO. 

Properties: Black-green or amber solid; sp. gr. S.70 


(20°C); m.p. (dec) 750°C; soluble in dilute acids. 
Derivation: C^eful ignition of the nitrate or pro- 
longed heating of the finelv divided metal at about 
800=C. 

Use: Reduction catalyst in organic synthesis. 

palladium potassium chloride (palladous potassium 
chloride; potassium palladium chloride) PdCl; • 2KC1. 
Properties: Reddish-brown crystals; soluble in water; 
slightly soluble in hot alcohol. Sp. er. 2.67; m.p. 
524° C. 

Use; Reagent for carbon monoxide determination. 

palladium sodium chloride (palladous sodium chloride; 
sodium palladium chloride) PdCli • 3H:0. 

Properties; Brown salt; hygroscopic; soluble in alco- 
hol and water. 

Use; Analysis (testing for carbon monoxide, ethylene, 
illuminating gas, iodine). 

“Palldon.”'^’ Trademark for para-nitrosodimethyl- 
aniline used in the colorimetric determination of 
palladium and platinum. 

palladous chloride. See palladium chloride. 

palladous iodide. See palladium iodide. 

palladous nitrate. See palladium nitrate. 

palladous potassium chloride. See palladium potas- 
sium chloride. 

palladous sodium chloride. See palladium sodium 
chloride. 

palmarosa oil (geranium oil, Turkish). 

Properties; Colorless or light yellow, essential oil, oc- 
casionally colored green by copper. Rose-like odor; 
sp. gr. 0.885-0.897 (15°C); optical rotation-2° to 
+3°C; refractive index (n 20/D) 1. 4730- 1. 4775; sol- 
uble in 2 volumes of 70% alcohol, benz},'! benzoate, 
fixed oils, propylene glycol, mineral oil; insoluble in 
glycerin. Combustible; nontoxic. 

Chief known constituent: Geraniol. 

Derivation; By distilling Cymbopogon martini, var. 
motia, found in the East Indies and Java. 

Grades: Technical; F.C.C. 

Uses; Perfumery; manufacture of geraniol; flavoring. 
See also geranium oil. 

palm butler. See palm oil. 

“Palmetto.” Trademark for agricultural dusting sul- 
fur; used as an insecticide and fungicide. 

"Palmcx."''' Trademark for a series of metal pro- 
cessing oils available in several grades for hot dip 
thinning, pickling, and rolling of sheet, strip and 
thin tinplate. 

palmitic acid (hcxadecanoic acid; cetyiic acid) 

CH<(CH>)nCOOH. A saturated fatty acid. It occurs 
in natural fats and oils and in tall oil, and in most 
commercial-grade stearic acid. 

Properties: White crystals; soluble in alcohol and 
ether; insoluble in water, sp. gr. 0.8414 (80/4° C): 
m.p. 62.9°C; b.p. .351.5°C. 27I.5°C (100 mm). 
139.0°C (I mm); refractive index 1.4309 (70°C). 
Combustible; nontoxic. 

Derivation: From spermaceti by saponification: hy- 
drolysis of natural tats. 

Method of purification: CrxstaIIiz.ation. 

Grades; Technical; 99.8%; F.C.C. 

U.scs: Manufacture of metallic palmitatcs: soaps; lube 
oils; waterproofing; food-grade additives. 
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palmitic acid cetyl ester. See cetin. 
palmitin. See tripalmitin. 

palmitoleic acid {cis-9-hexadecenoic acid) 

CH3(CH2)3CH;CH(CH2)7C00H. An unsaturated 
fatty acid found in nearly every fat, especially in 
marine oils (15-20%). 

Properties: Colorless liquid; m.p. 1.0° C; b.p. 140- 
i41°C (5 mm). Insoluble in water; soluble in alcohol 
and ether. Combustible; nontoxic. 

Grade; Purified product 99%. 

Uses: Organic synthesis; chromatographic standard. 

palmitoyl chloride (hexadecanoyl chloride; palmityl 
chloride, so-called) CH3(CH2 )hCOC 1. 

Properties: Colorless liquid; soluble in ether, decom- 
poses in water or alcohol; m.p. 11-12°C; b.p. 
194.5°C(17mm). 

palmityl alcohol. See cetyl alcohol. 

palm nut cake (palm cake). The cakes formed in the 
press when the palm nut kernels are expressed to ob- 
tain the oil. Contains various useful constituents, 
such as unexpressed oil, carbohydrates, proteins, 
and salts. Typical analysis: proteins 30.4%; fats 8.4%; 
fiber 41.0%; water 9.5%; ash 10.6%. 

Containers: Bags; bulk. 

Uses: Cattle-food; fertilizer ingredient. 

palm oil. 

Properties: Yellow-brown, buttery, edible solid at room 
temperature. Sp. gr. 0.952; m.p. about 30° C; iodine 
number 13.5; saponification number 247.6. Soluble 
in alcohol, ether, chloroform, carbon disulfide. 
Combustible. Nontoxic. 

Chief constituents: Triglycerides of oleic, palmitic, 
and lauric acids, the percentage depending on 
whether kernel or fruit pulp is used as source. 
Derivation: Separation of fat from palm fruits by ex- 
pression or centrifugation. Palms grow in West 
Africa, Nigeria, Malaya, Indonesia; chief commer- 
cial source is Malaysia. 

Grades: Crude; refined. 

Containers; Drums; tank wagons. 

Uses: Soap manufacture; pharmacy; food shortening; 
cutting-tool lubricant; hot-dipped tin coating; terne 
plating; cosmetics; softener in rubber processing; 
cotton goods finishing; substitute for tallow. 

PAM. Abbreviation of 2-pyridine aldoxine methio- 
dide (q.v.). 

‘‘Pamak.’'^“ Trademark for various tall oil products 
including a series of tall oil fatty acids and distilled 
tall oils containing varying percentages of rosin 
acids. “Pamak” TP and WTP are residues from 
fractionation of crude tall oil in the manufacture of 
tall oil fatty acids. 

pamaquine naphthoate C42H45N3O7. 

Properties; Yellow to orange yellow odorless almost 
tasteless powder. Insoluble in water; soluble in alco- 
hol and acetone. 

Use: Medicine (antimalarial). 

Trademark for para-aminosalicylic acid. 
PamisyV Sodium: sodium para-aminosalicylate. 

Panaflex. Trademark for liquid hydrocarbon 

plasticizers; used as secondary plasticizers in com- 
pounding polyvinyl chloride; in vinyl plastisols; and 
in molded and extruded products. 

Panapol. Trademark for liquid hydrocarbon 

polymers produced by polymerization of olefins and 


diolefins; available in a wide color range with various 
physical properties. 

Containers: Tank cars or 55-gaI drums. 

Use; Extender for drying oils, or where a low-cost 
resinous product is desirable. 

"Panasol.’’^'^ Trademark for petroleum aromatic sol- 
vents available in a variety of boiling ranges. Used 
in paint and varnish applications, and in the formu- 
lation of insecticides. 

pancreatin. A mixture of enzymes, principally pan- 
creatic amylase, trypsin, and pancreatic lipase. Ob- 
tained from the pancreas of hog or ox. 

Properties: Cream-colored amorphous powder; char- 
acteristic odor; acts upon starch and proteins. Solu- 
ble in water; insoluble in alcohol. It changes protein 
into proteoses and derived substances, and starch 
into dextrins and sugars. Its greatest activity is in 
neutral or slightly alkaline media. 

Derivation; Pancreas gland is extracted by macerating 
with chloroform, water, dilute boric acid, glycerol, 
or alcohol, filtered and evaporated. 

Containers: Glass bottles; fiber cans. 

Uses; Medicine, as an emulsifying agent, and as a 
ferment; in bating compounds for leather; to remove 
starch and protein sizings from textiles. 

‘‘Pan Glaze.”''” Trademark for a resinous silicone 
coating developed to replace pan grease in the bak- 
ing industry. It provides easy release for 100 or 
more bakes. 

“Panmycin” Phosphate.”’ Trademark for tetracycline 
phosphate complex. 

“Pano-drench.”'"” Trademark for a liquid soil treat- 
ment concentrate containing 0.6% cyano(methylmer- 
curi)-guanidine. 

Hazard: May be toxic by ingestion. 

“Panogen.””' Trademark for a series of fungicides 
containing methylmercury dicyandiamide. Toxic by 
ingestion. 

pantethine C22H42N4OSS2. The disulfide form of N- 
pantothenylthioethanolamine. Lactobacilus bulgari- 
cus growth factor (LBF). A fragment of coenzyme 
A, a pantothenic acid derivative. 

Use; Biochemical research. 

panthenol. USAN name for pantothenol. 

“Pantholin.”""’ Trademark for racemic calcium pan- 
tothenate, U.S.P. 

pantolactone (2,4-dihydroxy-3,3-dimethylbutyric acid, 
gamma lactone) HC(0H)C(CH3)2CH20C0. 

Properties: Crystals; sp. gr. (20/20°C), 1.180; m.p. 
79.2° C; soluble in water. 

Grade: 80% aqueous solution. 

Use: Preparation of pantothenic acid. 

pantothenic acid [N-(2,4-dihydroxy-3,3-dimethyIbuty- 
ryl)-beta-alanine] 

HOCH2C(CH3)2CHOHCONH(CH2)2COOH. A mem- 
ber of the vitamin B complex; it is a component 
of coenzyme A (q.v.), and may be considered a beta- 
alanine derivative with a peptide linkage. As a com- 
ponent of coenzyme A, it is involved in the release 
of energy from carbohydrate utilization, and is nec- 
essary for synthesis and degradation of fatty acids, 
sterols and steroid hormones; it also functions in the 
formation of porphyrins. It occurs in all living cells 
and tissues. Nontoxic. The natural product is dex- 
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trorotatory (d-h), and is the only form having vita- 
min activity. 

Sources; Food sources: liver, kidney, yeast, crude 
molasses, milk, whole grain cereals, rice. Commer- 
cial sources; produced synthetically from 2,4-dihy- 
droxy-3,3-dimethylbutyric acid and beta-alanine. 
See calcium pantothenate. 

pantothenol (D[+]-pantothenyl alcohol; panthenol, 
USAN name) 

H0CH2C(CH3)2CH0HC0NH(CH2):CH20H. The 
alcohol corresponding to pantothenic acid, with 
vitamin. activity. 

Properties; Viscous liquid; soluble in water, ethanol, 
methanol; specific rotation +28.36° to 30.7° in water 
(c= 5); refractive index 1.497 (20° C). 

Uses; Biochemical research; food additive and dietary 
supplement. 

papain (papayotin) 

Properties: White or gray slightly hygroscopic pow- 
der; soluble in water and glycerine; insoluble in other 
common organic solvents. The most thermostable 
enzyme known. Digests proteins. 

Derivation: Obtained as dried and purified latex of 
Carica papaya. 

Grades; Technical; purified. Technical grade is sus- 
ceptible to decompositoin in storage. 

Containers; Glass bottles; lined fiber drums. 

Uses: Meat tenderizer; other food industries (mainly 
to prevent protein haze on chilling beer); tobacco, 
pharmaceutical, cosmetic, leather, textiles. 

papaverine (CH 30 ) 2 C 6 H 3 CH:C,H 4 N( 0 CH 3 ):. 6,7-Di- 
methoxy-l-veratrylisoquinoline. An alkaloid. 
Properties: White crystalline powder. Soluble in 
chloroform, hot benzene, aniline, glacial acetic acid, 
and acetone; slightly soluble in alcohol and ether; 
insoluble in water. M.p. 147°C. 

Derivatoin: From opium. 

Hazard: Moderately toxic narcotic. 

Use: A vasodilator used for treatment of hspertension 
(also as the hydrochloride which is soluble in water.) 

paper. A semisynthetic product made by chemically 
processing cellulosic fibers. Wide varieties of 
sources have been used for specialty papers (flax, 
bagasse, esparto, straw, papyrus, bamboo, jute, and 
others), but by far the largest quantity is made from 
softwoods (coniferous trees), sucli as spruce, hem- 
lock, pine, etc.; some is also made from such hard- 
woods as poplar, oak, etc., as well as from synthetic 
fibers. Papermaking technology involves the follow- 
ing basic steps; (1) chipping or other subdivision of 
the logs (see groundwood); (2) manufacture of chemi- 
cal or semichemical pulp by digestion in acid or al- 
kaline solutions, which separates the cellulose from 
the lignin (sec pulp, paper); (3) beating the pulp to 
break down the fibers and permit proper bonding 
when the sheet is formed; (4) addition of starches, 
resins, clays, and pigments to the liquid stock (or 
“furnish"); (5) formation of the sheet continuously 
on a fourdrinier machine, where the water is screened 
out and the sheet dried by passing over a scries of 
heated drums; (6) high-speed calendering for bright- 
ness and finish; (7) coating, either by machine appli- 
cation or (for hca\y finishes) by brushes. 

Xoic: Wet paper stock and waste are flammable, and 
arc considered as dangerous fire risks. 

Further information can be obtained from the Tech- 
nical .Association of the Pulp and Paper Industry, 


360 Lexington Ave., N.Y. (q.v.), or from the Institute 
of Paper Chemistry, Appleton, Wisconsin. 

“Paperad."^'’ Trademark for a finely precipitated tri- 
hydrated alumina pigment filler and extender for use 
in the paper industry. Characterized by high bright- 
ness and blue-white color. 

paper chromatography (PQ. A micro type of chroma- 
tography (q.v.). A drop of the liquid to be investi- 
gated is placed near one end of a strip of paper. 
This end is immersed in solvent, which tra\’els down 
the paper and distributes the materials present in 
the original drop selectively. Comparison with known 
substances makes identification possible. 

paper, coated. A paper that is covered on one or both 
sides with a suspension of clays, starches, casein, 
rosin, wax, or combinations of these, to serv'e spe- 
cial purposes. Machine-coated paper is required for 
standard book printing; the rather light coating is 
applied by a roll-coating device. Heavier coatings 
are applied as a final step by means of brushes or 
spreading devices. These are required for high- 
grade printing of magazines, art books, etc., where 
e.xcelient photographic reproduction is essential. 
Special-purpose coatings, as for packaging, are ap- 
plied in a separate operation. 

paper, synthetic. Paper or paper-like material made 
from a polyolefin; polypropylene is usually selected. 
This product reached pilot-plant production stage in 
1974. A paper made from styrene copolymer fibers 
has been developed to production stage in Japan. 
Plastic-coated cellulosic papers are available for 
children’s books, posters, and similar applications. 

“Papi.”’™ Trademark for polymethylene polyphenyli- 
socyanate. A dark non-voiatile liquid; average vis- 
cosity 250 cp at 25° C. Used in one-shot rigio ure- 
thane foams. 

“Papi” 50. 509c solution in monochlorobcnzene. Used 
in adhesives (rubber to metals and synthetic fabrics); 
coating intermediate. 

“Papricol.”'''’ Trademark for an oleorcsin of paprika 
for food coloring and flavoring. 

para- (p-). A prefix. For definition of para-compounds, 
see ortho-. For para-compounds, sec specific com- 
pound; para-crcsol is listed under crcsol and para- 
dichlorobenzene under dichlorobenzcne. 

“Parabens."'” Trademark for the methyl, propyl, butyl, 
and ethyl esters of para-hydro.xybenzoic acid. Anti- 
microbial agents for foods and pharmaceuticals. 
Nontoxic. Approved by FDA. 

paracasein. See casein. 

paracctaldchydc. Sec paraldehyde. 

“Paracol."*'’^ Trademark for a scries of wax and 
wa.x-rosin emulsions produced from paraffin waxes, 
microcrystallinc waxes, or combinations of these 
waxes with rosin. Used to impart water resistance 
to paper and allied materials. 

"Paracort."'"’ Trademark for prednisone (q.v.). 

“Paracril."'*' Trademark for a group of synthetic 
rubbers of the Buna-N or nitrile type, produced by 
the copolymcrizjtion of butadiene and acrylonitrile. 
Resist deterioration by aliphatic hydrocarbon, min- 
eral and vegetable oils, and animal fats and oils and 
arc particularly resistant to petroleum products. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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“Paracril” is also used as a plasticizer for vinyls and 
other thermoplastic and thermosetting resins. 

“Paradene.”^' Trademark for low-priced, dark, ther- 
moplastic, coal-tar resins (coumarone-indene) avail- 
able in low to high softening point ranges; used in 
rubber compounding. 

“Paradi.”^^ Trademark for para-dichlorobenzene (q.v.). 

“Paradors.”'* Trademark for products for use in the 
neutralization of objectionable odors in rubber. 

“Paradow.”^” Trademark for para-dichlorobenzene 
(q.v.). 

paraffin (I) Also called alkane. A class of aliphatic hy- 
drocarbons characterized by a straight or branched 
carbon chain; generic formula Their physi- 

cal form varies with increasing molecular weight 
from gases (methane) to waxy solids. They occur 
principally in Pennsylvania and Midcontinent pe- 
troleum. 

(2) Paraffin wax (q.v.). 

paraffin distillate. A distilled petroleum (taction, which, 
when cooled, consists of a mixture of crystalline wax 
and oil. 

paraffin, chlorinated. A paraffin oil or wax in which 
some of the hydrogen atoms have been replaced by 
chlorine. Nonflammable; low toxicity. Used in high- 
pressure lubricants; as flame retardant in plastics 
and textiles; as plasticizer for polyvinyl chloride in 
polyethylene sealants; and in detergents. 

paraffin oil. An oil either pressed or dry-distilled 
from paraffin distillate. Liquid petrolatum is also 
known as paraffin oil. Combustible. 

Grades: By viscosity and color. 

Containers; Up to tank cars. 

Uses; Floor treatment; lubricant; when purified, medi- 
cine. 

paraffin wax (paraffin scale; paraffin). 

Properties: White, translucent, tasteless, odorless 
solid; consisting of a mixture of solid hydrocarbons 
of high molecular weight, e.g., C36H74. Soluble in 
benzene, ligroin, warm alcohol, chloroform, turpen- 
tine, carbon disulfide and olive oil; insoluble in 
water and acids; sp. gr. 0.880-0.915; m.p. 47-65°C. 
Combustible; essentially nontoxic. Flash point 390° F; 
autoignition temp. 473° F. 

Grades: Yellow crude scale; white scale; refined wax; 
AST M; N.F. Also graded by melting point, in °F and 
color. The higher-melting grades are the more ex- 
pensive. 

Containers; Kegs; cases (slabs); tank cars. 

Hazard: (fume): Tolerance, I mg per cubic meter of 
air. 

Uses: Candles; paper coating; protective sealant for 
food products, beverages, etc.; glass-cleaning prepa- 
rations; hot-melt carpet backing; biodegradable 
mulch (hot melt-coated paper); impregnating 
matches; lubricants; crayons; surgery; stoppers for 
acid bottles; electrical insulation; floor polishes; 
cosmetics; photography; anti-frothing agent in sugar 
rclining; packing tobacco products; protecting rub- 
, from sun-cracking; chewing gum base 

(to ASTM specifications). 

Parafiint. Trademark for a polymethylene wax. It 
IS white, odorless, and has congealing point of 205°F 
Available in flaked form. Approved by F.D.A. 

••Paraflow."-'' Trademark for a mixture of synthetic 
organic compounds of high molecular weight, which 


are added to lubricating oils to reduce their pour 
points. 

“Para-Flux.”” Trademark for a series of petroleum- 
based plasticizers for natural and synthetic rubbers. 

paraformaldehyde (paraform) HO(CH20)nH. A poly- 
mer of formaldehyde in which n equals 8 to 100. Not 
to be confused with the trimer, symtrioxane (q.v.). 
Properties; White solid with slight odor of formalde- 
hyde; insoluble in alcohol and ether. Soluble in 
strong alkali solution. The higher polymers are in- 
soluble in water. Melting range 120-I70°C; flash 
point 160°F (closed cup). Combustible. Autoignition 
temp. 572° F. 

Derivation; By evaporating an aqueous solution of 
formaldehyde. 

Forms; Flake; powder. 

Grades: Bags; carlots. 

Hazard: Toxic by ingestion; irritant to tissue. Safety 
data sheet available from Manufacturing Chemists 
Assn., Washington, D.C. 

Uses; Fungicides, bactericides, and disinfectants; ad- 
hesives; hardener and waterproofing agent for gelatin. 

paraldehyde (2,4,6-trimethyl-l,3,5-trioxane) C6Hi20.i. 
A cyclic polymer (trimer) of acetaldehyde, A depres- 
sant drug. 

Properties; Colorless liquid. Disagreeable taste; agree- 
able odor. Decomposes on standing. Stable toward 
alkalies but slowly decomposed to acetaldehyde when 
treated with a trace of mineral acid. Miscible with 
most organic solvents, volatile oils; soluble in water. 
Sp. gr. 0.9960 at 20°C/20°C; b.p. 124.5°C; m.p. 
ll6°C; vapor pressure 25.3 mm (20°C); flash point 
96° F (TOC); specific heat 0.434; refractive index 
1.40 to 1.42 (20°C); wt 8.27 Ib/gal (20°C). Autoig- 
nition temp. 460° F. 

Derivation; Action of hydrochloric or sulfuric acid 
upon acetaldehyde. 

Grades; Technical; U.S.P. 

Containers; Drums; tank cars. 

Hazard; Flammable, moderate fire risk; toxic by in- 
gestion and inhalation. 

Uses; Substitute for acetaldehyde; rubber accelera- 
tors; rubber antioxidants; synthetic organic chemi- 
cals; dyestuff intermediates; medicine; solvent for 
fats, oils, waxes, gums, resins; leather; solvent mix- 
tures for cellulose derivatives; sedative. 

“Paramine.”™“ Trademark for a cationic finishing 
agent for textiles; an aminofatty condensation prod- 
uct solubilized with a volatile acid. 

paranitraniline. See nitroaniline, para-, 
paranitraniline red. See para red. 

“Paranox.”^’ Trademark for a series of additives com- 
pounded for use in lubricating oils. Imparts high 
temperature detergency, low temperature sludge in- 
hibition and anti-wear characteristics to oils com- 
pounded for lubrication of automobile and diesel 
engines and for automatic transmission fluids. 

para-oxon (diethyl para-nitrophenyl phosphate) 

(C2H50)2P(0)0C6H4N02. Generic name for the 
oxygen analog of parathion. 

Properties; Odorless, reddish-yellow oil; b.p. 148- 
151°C (1 mm); sp. gr. 1.269 (25/25°C); refractive 
index 1.5060 (25°C). Slightly soluble in water, solu- 
ble in most organic solvents. Decomposes rapidly in 
• alkaline solutions. 

Hazard; Highly toxic by ingestion, inhalation, and 
skin absorption. Cholinesterase inhibitor. Use may 
be restricted. 
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Uses: Insecticide; nerve poison. 

Shipping regulatoins: (Rail, Air) Organic phosphate, 
liquid, n.o.s., Poison label. Not accepted on pas- 
senger planes. 

“Parapastcis.”'** Trademark for a group of perfume 
and color combinations designed to impart agree- 
able fragrance and pleasing color to products made 
of para-dichlorobenzene or naphthalene. 

“Paraplex.”^^ Trademark for polymeric plasticizers 
for resinous coatings. Primarily polyester, but some 
grades also epoxides which impart heat and light 
stability. Supplied as viscous liquids, 100% solids or 
solutions in petroleum hydrocarbons. Most grades 
compatible with nitrocellulose, ethyl cellulose, poly- 
vinyl butyral, and other high polymer film formers. 
Use: Coatings for wood, metal, fabrics, paper, and 
rubber. Also in formulation of free films, caulking 
and sealing compounds. 

“Parapol.”^’ Trademark for a copolymer of isobutylene 
and styrene. This material is useful as a free film, as a 
supported film, and as a modifier for paraffin. 

“Parapon.'”^®*’ Trademark for a highly sulfated fatty 
ester dyeing assistant and leveling agent for dyed 
fabrics. 

paraquat. Generic name for 1,1 '-dimethyl-4,4 -bipyri- 
dinium salt, [CH3(C5H4N)jCH3] • 2CH3SO4. 
Properties: Yellow solid; soluble in water. 

Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.5 mg per cubic meter 
of air. Use may be restricted. 

Use: Herbicide. 

Shipping regulations: Not listed. 

para red (paranitraniline red) CioH6(OH)NNC6H4NO’. 
A pigment formed by coupling diazotized para- 
nitroaniline with beta-naphthol. Ther term is also 
used to refer to a group of lakes based on this dye. 
See para toner. 

“Para Resin” 2457.'^ Trademark for a petroleum base 
resin. Used as a plasticizer and softener for rubbers. 

pararosaniline HOC(C6H4NH2)3. A triphenylmethane 
dye. C.I. No. 42500. 

Properties: Colorless to red crystals; m.p. 205° C (ap- 
prox.). Soluble in alcohol; veiy slightly soluble in 
water and ether. Combustible. 

Hazard: May be toxic. 

Use: Dye (usually as the hydrochloride). Component 
of fuchsin (q.v.). 

pararosolic add. See aurin. 

“Parasepts.””* Trademark for a group of neutral esters 
of para-hydroxybenzoic acid; includes the methyl, 
ethyl, propyl, benzyl, and butyl esters. White powder. 
Use: Antimicrobial agents. 

“Paratac.”'” Trademark for a high rnolecular weight 
isobutylene polymer used as an additive for both lu- 
bricating oils and greases, particularly in producing 
so-callcd “nondrip,” “nonspattcr" oils. 

"Paratex.” Trademark for a water softener used in 
textile processing. 

parathion. Generic name for O.O-diethyl O-para-niiro- 
phenyl phosphorothioate (ethyl parathion; 0.0- 
dicthvl para-nitrophcnvl thiophosphatc; AATP) 
(C,. H; O): P(S)OC4, H4NO;. 

Properties: Deep brown to yellow liquid; usually has 
faint odor. Refractive index (n 25 D) 1.5367; sp. gr. 


1.26 (25/4°C); b.p. 157-I62°C (0.6 mm); 375°C; 
vapor pressure 0.003 mm (24° C); verv’ slightly sol- 
uble in water (20 ppm); completely soluble in esters, 
alcohols, ketones, ethers, aromatic hydrocarbons, 
animal and vegetable oils; insoluble in petroleum 
ether, kerosine, spray oils. Stable in distilled water 
and in acid solution. Hydrolyzed in the presence of 
alkaline materials; slowly decomposes in air. 

Purity; Technical grade is about 95% pure. Also sup- 
plied diluted with inert carriers of various types, and 
in various proportions. 

Derivaton; From sodium ethylate, thiophosphoryl 
chloride and sodium para-nitrophenate. 

Containers: Tins; steel drums. 

Hazard; Highly toxic by skin contact, inhalation or 
swallowing. Cholinesterase inhibitor. Repeated ex- 
posure may, without symptoms, be increasingly haz- 
ardous. Fatalities have resulted from its accidental 
use. Tolerance, 0.1 mg per cubic meter of air. Ap- 
proved by EPA. 

Uses: Insecticides and acaricide. 

Shipping regulatoins: (Rail, Air) (liquid) Poison 
latel. Not acceptable on passenger planes. (Rail) 
(dry and liquid mixtures) Poison label. (Air) Consult 
regulations for varous mixtures, all of which require 
Poison label. Parathion and compressed gas mi.x- 
ture. Not acceptable. 

See also methyl parathion. 

“Parafone.”"’ Trademark for organic compounds used 
as additives designed to improve viscosity index of 
lubricating oils. 

para loner. An insoluble red pigment derived from 
beta-naphthol and para-nitroaniline. TTie former is 
sometimes partly replaced by mono-acid F, 2-naph- 
tho!-7-sulfonic acid. Through varying the conditions 
of temperature and acid concentration, different 
shades may be obtained. 

Containers: Barrels. 

Uses; Paint and printing ink pigments; making para 
lakes. 

“Parco.”*’ Trademark for phosphoric acid and phos- 
phate compounds for dissolving rust from the sur- 
face of metal. 

“Parcolcne."'’’ Trademark for chemicals for treating 
metal surfaces to remove extraneous matter and/or 
condition the surface prior to other finishing opera- 
tions. 

paregoric. A derivative of opium that is habit-forming 
on continued use. Its use is restricted by FDA. Used 
in medicine, especially for digestive disorders. 

parelhoxycaine hydrochloride. See beta-diethylamino- 
ethyl-para-ethoxybenzoate hydrochloride. 

‘'Parex” process.”' A proprietary continuous method 
for extracting para-xylene from mixed .xylene feed- 
stocks. Sec para-.xylenc. 

“Parez.”’' Trademark for a series of mclaminc-form- 
aldchydc and urea-formaldehyde resins, designed for 
use in' papermaking. 

“Paricin.”'^' Trademark for \arious alkyl hydroxy- 
stearates (soft, low melting point waxes useful as 
firming agents in cosmetics and specialty inks and as 
coupling agents for incompatible mixtures of polar 
and non-polar materials in hot melt applications) 
and acctox,vstcarates (plasticizers for nitrocellulose, 
cellulose acetate butyrate, cthyiccliulosc, and vinyl 
resins.) 


Superior numbers refer to .Manufacturers of Trade Mark Products. For page number sec Contents. 
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“Parinux.”^” Trademark for fluorspar. Used in weld- 
ing electrode coatings for arc stabilization, fluxing 
weld metal and forming protective slag. 

Paris green. See copper acetoarsenite. 

Paris white. See whiting. 

“Parkerex.”*^ Trademark for resins to be used for ion 
e.xchange purposes. 

“Parkerizing.”^^’ Trademark for a process for the in- 
hibition of rust formation on iron or steel by coating 
surface with a phosphate layer, achieved by dipping 
in acid phosphate solution. 

Parkes process. A standard process for the separation 
of silver from lead. From 1-2% molten zinc is added 
to the lead-silver mix, heated to above the melting 
point of zinc. A scum containing most of the silver 
and zinc forms on the surface. This is separated and 
the silver recovered. The separation of silver is not 
complete and the process is repeated several times. 

“ParIon.”^“ Trademark for chlorinated rubber. White, 
odorless, rronflammable, gtarrular powder. Available 
in five viscosity grades. 

Uses; Film-former in paints, inks, adhesives, and 
concrete-treating compounds; traffic and marine 
paints; corrosion-resistant coatings. 

“Parmo.”^' Trademark for petrolatums meeting U.S.P. 
or N.F. requirements and having melting points, con- 
sistencies and colors suitable for pharmaceuticals and 
cosmetics. 

“Parnol” 40.“’ Trademark for sodium dodecylben- 
zene sulfonate in the form of a fine flake, containing 
approximately 40% of active matter. 

Uses; Textile scouring and dyeing operations; syn- 
thetic detergents, and a household detergent addi- 
tive. 

“Parolite.”'” Trademark for normal zinc sulfoxylate 
formaldehyde. Used for the stripping of all forms of 
wool and synthetics, (nylon, acetates. Dacron, etc.). 

paromomycin sulfate. Antibiotic from a strain of 
Streptomyces, 

Properties; Creamy white, odorless, hygroscopic pow- 
der. Soluble in water; insoluble in chloroform and 
ether. 

Grade; N.D. 

Use; Medicine (antibiotic). 

partial pressure. The pressure due to one of the sev- 
eral components of a gaseous or vapor mixture. In 
general this pressure cannot be measured directly 
but is obtained by analysis of the gas or vapor and 
calculation by use of Dalton’s law. See also Raoult’s 
law. 

particle. Any discrete unit of material structure; the 
particulate basis of matter is a fundamental concept 
of science. The size ranges of particles may be sum- 
marized as follows; ( 1 ) Subatomic; protons, neutrons, 
electrons, deuterons, etc. These are collectively called 
fundamental particles. They are invisible by any 
means. (2) Molecular; includes atoms and molecules 
with size ranging frorn a few angstroms to about half 
a micron. (3) Colloidal; includes macromolecules, 
micelles, and ultrafine particles such as carbon black; 
resolved in electron microscope; size ranges from 1 
millimicron^ up to lower limit of the optical micro- 
scope (1 micron). (4) Microscopic; units that can be 
resolved by an optical microscope (includes bacteria). 
(5) Macroscopic; all particles that can be resolved 
by the naked eye. See also matter; particle size. 


particle accelerator. A device in which the speed of 
charged subatomic particles (protons, electrons) and 
heavier particles (deuterons, alpha particles) can be 
greatly increased by applicaton of electric fields of 
varying intensity, often in conjunction with magnetic 
fields. It is possible to accelerate electrons and pro- 
tons to speeds approaching the speed of light if suf- 
ficiently high voltage is used. Straight-line (linear) 
accelerators are used for protons, and doughnut- 
shaped betatrons for electrons; other types are the 
Van de Graaf electrostatic generator, the synchro- 
tron, and the cyclotron. Before the development of 
nuclear reactors, the cyclotron was used to accelerate 
deuterons for use in bombarding stable nuclei to 
produce neutrons for inducing artificial radioactiv- 
ity, fission, and formation of synthetic (transuranic) 
elements. 

particle size. This term refers chiefly to the solid par- 
ticles of which industrial materials are composed 
(carbon black, zinc oxide, clays, pigments, and the 
like). The smaller the particle, the greater will be 
the total exposed surface area of a given volume. 
Activity is a direct function of surface area; that is, 
the finer a substance is, the more efficiently it will 
react, both chemically and physically. A colloidal 
pigment is a more effective colorant than a coarse 
one because of the greater surface area of its particles. 
A pound of channel carbon black has a surface area 
of about eighteen acres, which largely accounts for 
its powerful reinforcing effect in rubber. Thus ultra- 
fine grinding of powders is of utmost importance in 
such products as paints, cement, plastics, rubber, 
dyes, pharmaceuticals, printing inks, and numerous 
others. See also particle; surface chemistry; colloid 
chemistry; sedimentation. 

partition chromatography. See liquid chromatography. 

“Parvan.”” Trademark for fully refined paraffin wax 
available in slabs and in liquid form in wide range of 
melting points and hardness. 

“Parvo.”’’ Trademark for fohe acid feed supplement. 

parylene. Generic name for thermoplastic film poly- 
mers based on para-xylylene and made of vapor- 
phase polymerization. 

Derivation; para-Xylene, CH 3 C 6 H 4 CH 3 , is heated 
with steam at 950°C to produce the cyclic dimer di- 
para-xylylene, a solid which can be separated in pure 
form. The dimer is then pyrolyzed at 550° C to pro- 
duce monomer vapor of para-xylene 
CH 2 ;C 6 H 4 ;CH 2 which is then cooled below 50°C 
and condenses on the desired object as a polymer 
having the repeating structure— (CH 2 C 6 H 4 CH 2 —)„, 
with n about 5000 and molecular weights of about 
500,000. The polymer is used as a protective coating. 
Films as thin as 500 A to 5 mils are obtained. 

Uses; Thin coatings of high purity and uniformity on 
almost any substrate which will resist a high vac- 
uum, as paper, fabric, polyethylene and polystyrene 
film, ceramics, metals, many solid chemicals; elec- 
tronic miniaturization systems; capacitors; thin film 
circuits. 

“Parzate.”’® Trademark for a series of fungicides. 

“Parzate” Liquid is a solution containing 22% nabam 
to be combined with zinc sulfate in the spray tank. 

“Parzate” C is a wettable powder containing 75%zineb. 

“Parzate” D is a finely divided powder containing 85% 
zineb. 

Hazard; Irritant to skin and mucous membranes. 

PAS. Abbreviation for para-aminosalicylic acid. See 
4-aminosalicylic acid. 
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PAS sodium. Sec sodium para-aminosalicyiate. 

passivity. A property shown by iron, chromium and 
related metals, involving loss of their normal chemi- 
cal activity in an electrochemical system or in a cor- 
rosive environment after treatment with strong o-xi- 
dizing agents like nitric acid, and when oxygen is 
evolved upon them during electrolysis, forming an 
oxide coating. 

paste. (1) An adhesive composition of semisolid con- 
cistency, usually water-dispersible. The common 
pastes are based upon starch, dextrin, or latex, often 
with the addition of gums, glue, and antioxidants. 
Tlicy are widely employed for the adhesion of paper 
and paperboard. (2) More generally, a soft, viscous 
mass of solids dispersed in a liquid. For example, 
paste resins are finely divided resins mixed with 
plasticizer to form fluid or semifluid mixtures, with- 
out use of low boiling solvents or water emulsions. 

paste solder. A paste (2) containing flux, cleaner, tin- 
ning agent and powdered metallic solder. 

Pasteur, Louis (1822-1895), French chemist and bac- 
teriologist who made three notable contributions to 
science; ( IJ As a result of extensive study of fermen- 
tation. which led him to conclude that it is caused by 
infective bacteria, he extended the work of Jenner 
on smallpox scrum made from cowpox (1775) to de- 
velopment of the concept of immunizing scrums and 
the antibody-antigen relationship (1880). Pasteur 
was the first to inoculate for rabies and anthrax, and 
suggested the term vaccination (from Latin vaccus = 
cow) in recognition of Jenner’s achievement. (2) 
initiation of the practice of heat-treating wine, and 
later milk and other food products, to kill or inac- 
tivate toxic microorganisms, especially the tubercu- 
losis bacillus; (3) discovery of the optical properties 
of tartaric acid, present in wine residues, which laid 
the basis for modern knowledge of optical isomers 
(right- and left-handed molecular structure), a phe- 
nomenon now often called chirality. Sec also pas- 
tcurizatoin; optical isomer. 

pasteurization. Heat treatment of milk, fruit juices, 
canned meats, egg products, etc., for the purpose of 
killing or inactivating disease-causing organisms. 
For milk, the minimum exposure is 62°C for 30 
minutes, or 72° C for 15 seconds, the latter being 
called flash pasteurization. Tliough this treatment 
kills all pathogenic bacteria and also inactivates 
enzymes which cause deterioration of the milk, the 
shelf-life is limited; to prolong storage life tempera- 
tures of 80 to 88° C for 20 to 40 seconds must be 
used. Complete sterilization (q.v.) requires ultra- 
high pasteuriziition at from 94°C for 3 seconds to 
150°C for 1 second; in-can healing at 116°C for 12 
minutes and I30°C for 3 minutes is also employed 
for maximum stability and long storage life. Some 
meat products arc pasteurized by alpha-radiation. 

PAT. Abbreviation for polyaminotriazolc (q.v,). 

patchouli oil. 

Properties; Yellow-greenish brown or brown esseniia! 
oil; penetrating camphoraccous odor; sp. gr, (15°C) 
0.950-0.995; rcfnictivc index (n 20 D) 1.5070 to 
l.52(X); optical rotation -48° to -08°; soluble in 10 
soliintcs of 90''; nlcoiiol. .Soluble in ether, chloro- 
form, benzyl benzoate, fixed oils, mineral oil; insol- 
uble in glycerol. Combustible; nonto.xic. 

Dernation: Direct steam distill.ition of the dried 
le,-i\cs of Pogostemon potchoiily. 


Chief constituents: Patchouly alcohol (a tricyclic ses- 
quiterpene alcohol), cugcnol, cinnamic aldehyde, 
cadinene. 

Uses; Perfumery; flavoring. 

patentability. The qualifications for obtaining a patent 
on an invention (q.v.) or chemical process. Tliesc 
are; (I) the invention must not have been published 
in any country or in public use in the U.S., in cither 
case for more than one year prior to date of filing 
the application; (2) it must not have been known in 
the U.S. before date of invention by the applicant; 

(3) it must not be obvious to an expert in the an; 

(4) it must be useful for a purpose not immoral and 
not injurious to the public welfare; (5) it must fall 
within the five statutory classes on which only pat- 
ents may be granted, namely, (a) composition of 
matter, (b) process of manufacture or treatment, (c) 
machine, (d) design (ornamental appearance), or (e) 
a plant produced asexually. Special regulations re- 
late to atomic energy developments and subjects di- 
rectly affecting national security. 

Robert Calvert 

patent alum. Sec aluminum sulfate, 

patent leather. Fashion leather used chiefly for formal 
shoes, bags, etc., characterized by a high, glossy fin- 
ish applied as the final step in processing. 'Hie finish 
greatly reduces the poromcric nature of the leather. 

pathfinder clement. An element present in small pro- 
portions (less than 1(7), generally metallic in nature, 
associated with ore deposits at the time of forma- 
tion. Mapping of the concentration variation of the 
selected clement serves to locate the main ore de- 
posit. Examples arc zinc as the "pathfinder” for 
lead, copper and silver ores and molybdenum .asso- 
ciated with copper deposits. 

“Pathilon”'”' Trademark for tridihexcthvl chloride 
(q.v.). 

pathway, A term used largely by biochemists for the 
series' of chemical changes* that occur during the 
transformation of one biochemical entity to another. 

patina. Variously used to refer to an ornamental 
and/or corrosion-resisting film on the surface of 
copper, copper alloj's. including bronzes, and also 
sometimes of iron and other metals. Such a film is 
formed by exposure to the air, or by a suitable chem- 
ical treatment. 

patronilc. A mixture of vanadium-bearing substances 
with the approximate formula VS:, found in Peni. 

Pattinson process. Process for the removal of siher 
from lead. Tlie silver-lead mixture is melted in one 
of a series of pots and allowed to cool slowly. The 
lead which is free from silver or poorer in silver sep- 
arates out as crystals which arc removed, leaving the 
silver-rich lead in the molten state. From a number 
of such operations in series a lead rich in silver is 
obtained, collected, and the sjKcr recovered. .Sec 
also Parkes process. 

Pauli exclusion principle. .A fundamental generaliza- 
tion concerning the energy relationships ot electrons 
within the atom, namely, that no two electrons in the 
s;imc atom have the same value for ail four quantum 
numbers; corollary to this is tb.c fact that only two 
electrons can occupy the same orbital, in which c.ise 
thev have opposite spin, i.c., -ly and Ifits prin- 
cipic h.is an important bc.aring on the sequence of 
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elements in the Periodic Table and on the limiting 
numbers of electrons in the shells (2 in the first, 8 in 
the second, 18 in the third, 32 in the fourth, etc.). See 
also quantum number; shell; orbital theory. 

“Paveril Phosphate.”"” Trademark for dioxyline phos- 
phate (q.v.). 

Pb Symbol for lead. 

PBAA. Abbreviation for polybutadieneacrylic acid 
copolymer. 

PBD. See 1,3,4-phenylbiphenylyloxadiazole. 

PBI. See polybenzimidazole. 

PBPB. Abbreviation for pyridinium bromide per- 
bromide. 

PCB. Abbreviation for polychlorinated biphenyl (q.v.). 

“PC-1244” Defoamer.** Trademark for a clear light 
yellow liquid; sp. gr. at 60/60°F, 0.86; 7.72 Ib/gal. 
Used as a foam control in non-aqueous systems and 
also imparts a leveling action in paraffin wax formu- 
tetswvis. 

P.C.E. Abbreviation for pyrometric cone equivalent, 
a scale of melting or fusion points of refractory ma- 
terials, based on comparison with the temperature 
at which pyrometric cones (q.v.) melt. 

P-cellulose. See phosphorylation. 

PCNB. Abbreviation for pentachloronitrobenzene (q.v.). 

“PCON.””^ Trademark for 4-chloro-2-nitroaniline 
(q.v.). 

PCP. Abbreviation for pentachlorophenol (q.v.). 

PCTFE. Abbreviation for polychlorotrifluoroethylene. 
See chlorotrifluoroethylene resin. 

pcu. Abbreviation for pound centigrade unit, the 
amount of heat needed to raise one pound of water 
from 15 to 16°C. See also chu. 

Pd Symbol for palladium. 

PDB. Abbreviation for para-dichlorobenzene (q.v.). 

PE. Abbreviation for pentaerythritol and for polyeth- 
ylene. 

“PE-100.”^'° Trademark for a cationic polyelectrolyte 
containing a quaternary ammonium group. Used as a 
conductive coating, coagulant aid, and metal com- 
plexing agent. 

peach-kernel oil. See persic oil. 

peacock blue. A blue organic pigment used especially 
in inks for multicolor printing. It is a lake of acid 
glaucine blue dye on alumina hydrate. Structurally, 
the dye is alpha, alpha-bis[N-ethyl-N-(4-sulfoben- 
zyl)amiriophenyl]-aIpha-hydroxy-ortho-toluenesul- 
fonic acid sodium salt, 

HSO QHXOH[QH4N(C2H5)CH2C:,H4S03Na],, 

and is prepared from aniline, ethanol, benzyl chlo- 
ride, ortho-chlorobenzaldehyde, sulfuric acid, and 
sodium bisulfite. 

Containers: 250-lb barrels. 

Note: The term peacock blue is sometimes applied to 
other pigments of similar color, such as Prussian 
blue which has been treated with phosphotungstic 
acid. 

peanut cake. The press cake resulting from the ex- 
traction of oil from the peanut. See peanut oil meal. 

peanut oil (arachis oil; groundnut oil). A fixed non- 
drying oil. 


Properties: Yellow to greenish yellow. Soluble in ether, 
petroleum ether, carbon disulfide and chloroform; 
insoluble in alkalies, but saponified by alkali hy- 
droxides with formation of soaps; insoluble in water; 
slightly soluble in alcohol. Sp. gr. 0.912-0.920 (25° C); 
solidifying point -5 to +3°C; saponification value 
186-194; iodine number 88-98; refractive index 
1.4625-1.4645 (40°C). Flash point 540°F. Combus- 
tible. Nontoxic. Autoignition temp. 883° F. 

Chief known constituents; Principally glycerides of 
oleic and linoleic acids, with lesser amounts of the 
glycerides of palmitic, stearic, arachidic, behenic, 
and lignoceric acids. 

Derivation: By pressing ground peanut meats or by 
extraction with hot or cold solvents. 

Method of purification: Bleaching with fuller’s earth 
or carbon. Hot-pressed oil is frequently allowed to 
stand to deposit stearin (which it will do even at or- 
dinary temperatures) and then filtered. 

Grades: U.S.P., crude; refined; edible. 

Containers; 5-gal tins; 50-gal drums; tank cars. 

Uses: Substitute for olive oil and other edible oils, 
bcAb b.'jdroge.wa.te.d and u.wlj.vdTOgeM.te.d', soaps.; ve- 
hicle for medicines; salad oil; mayonnaise; margarine. 

peanut oil meal. The crushed form of peanut cake re- 
sulting from the extraction of oil from the seed. Pre- 
pared with or without the shells; the oil meal of com- 
merce contains between 39-45% crude protein and 
is sold on that basis. Typical analysis of 39% protein 
meal; 39.1% crude protein; 5.3% crude fiber, 34.3% 
nitrogen-free extract; 6.2% ether-soluble (fats); 5.3% 
ash; total digestible nutrient approximately 80%. 

Containers: Bulk or bags. 

Uses; Animal feeds; fertilizer ingredient. 

pearl alum. See aluminum sulfate. 

pearl ash. See potassium carbonate. 

“Pearlescent Pigment.””'* Trademark for a lead mo- 
nohydrogen phosphate. 

pearl essence. See nacreous pigment. 

pearl pigment. See nacreous pigment. 

pearl white. See bismuth oxychloride; bismuth sub- 
nitrate. 

pear oil. See amyl acetate. 

peat. Partly decayed vegetable matter which has ac- 
cumulated in marshes. Essentially the first stage in 
the development of lignite. 

pectic acid. An acid derived from pectin by treating it 
with sodium hydroxide solution, washing with iso- 
propyl alcohol, adding alcoholic hydrogen chloride 
and finally washing again with isopropyl alcohol and 
drying. Acidulant in pharmaceuticals. 

pectin. A high molecular weight hydrocolloidal sub- 
stance (polyuronide) related to carbohydrates and 
found in varying proportions in fruits and plants. 
Pectin consists chiefly of partially methoxylated 
galacturonic acids joined in long chains. 

Properties: White powder or syrupy concentrates. 
Commonest characteristic of pectins is their prop- 
erty of jelling at room temperature, after addition 
of pgar to fruit juices in the preparation of jams or 
jellies. Soluble in water; insoluble in organic sol- 
vents. Nontoxic. 

Derivation: By dilute-acid extraction of the inner 
portion of the rind of citrus fruits, or of fruit pom- 
aces, usually apple. 

Method of purification: Following decolorization, the 
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extracts are concentrated by evaporation or the pec- 
tins precipitated with alcohol or acetone. 

Grades: Pure (N.F.) containing not less than 6.7% 
methoxy groups and not less than 74% galacturonic 
acid; 150-, 200-, 250-jelly grades, containing various 
diluents. 

Uses: Jellies, foods, cosmetics, drugs; protective col- 
loids; emulsifying agents; dehydrating agents. 

pectinase. An enzyme present in most plants. It cata- 
lyzes the hydrolysis of pectin to sugar and galactu- 
ronic acid. 

Use: Biochemical research; juice and jelly industry. 

“Pectinol.”^^ Trademark for formulated enzyme con- 
centrates, of fungal origin, with varying degrees of 
pectinase activity which hydrolyze pectic substances. 
Uses: Clarification of wines and fruit juices and pro- 
cessing of jellies. 

pectin sugar. See L-arabinose. 

PEG. Abbreviation for polyethylene glycol (q.v.). ■ 

“Pegosperse.”’^ Trademark for a series of polyglycol 
esters of fatty acids. 

Uses: Plasticizers; softeners; wetting agents; deter- 
gents; lubricants; emulsifying agents. 

“Peladow.””^ Trademark for calcium chloride, 94- 
97%, available as white, deliquescent pellets. 

“Pelargol.”'** Trademark for a perfume base for soap 
perfumes of the geranium and rose types. 

pelargonic acid (n-nonoic acid; n-nonanoic acid; n-non- 
ylic acid) CHjCCHzjyCOOH. 

Properties: Colorless or yellowish oil with slight odor; 
sp. gr. 0.9052 (20/4°C); m.p. I2.5<=C; b.p. 255.6°C, 
162. 4°C (32 mm); refractive index 1.4322 (20°C); 
soluble in alcohol, ether, and organic solvents; almost 
insoluble in water. Combustible. Low toxicity. 
Derivation: By the oxidation of nonyl alcohol ornonyl 
aldehyde; the oxidation of oleic acid, especially by 
ozone. 

Grades: Technical; 99%. 

Containers: Drums; tank cars. 

Hazard: May be skin irritant. 

Uses: Organic synthesis; lacquers; plastics; produc- 
tion of hydrotropic salts; pharmaceuticals; synthetic 
flavors and odors; flotation agent; esters for turbojet 
lubricants; vinyl plasticizer; gasoline additive. 

See also nonoic acid. 

pelargonic alcohol. See nonyl alcohol, 
pelargonic aldehyde. See nonanal. 
pelargonyl chloride (n-nonanoyl chloride) 
CH3(CH2)7C0C1. 

Properties: B.p. 80-85°C (5 mm); min assay 97%; 
soluble in hydrocarbons and ethers; decomposes in 
water. 

Containers: Bottles, carboys, drums. 

Hazard: May be skin irritant. 

Use: Intermediate in organic synthesis. 

pelargonyl peroxide (CsHnCOO — )2. 

Properties: Water-white liquid with a faint odor; sp. 
gr. 0.926 min (25/25°C); m.p. I0°C; refractive index 
1.443 min (25°C). Insoluble in water and glycerol; 
soluble in alcohol and hydrocarbons. 

Hazard: Strong skin irritant and oxidizing agent. Dan- 
gerous fire risk in contact with organic materials. 

Use: Initiator of polymerization reactions. 

Shipping regulations: (Rail) Peroxides, liquid, n.o.s.. 
Yellow label. (Air) Not acceptable. 


“Pelaspan.”’^’ Trademark for a series of expandable 
polystyrenes in bead or pellet form. Each bead con- 
tains its own expanding agent, which is activated by 
heat. 

Peligot’s salt. See potassium chlorochromate. 

“Pelletex.”^^^ Trademark for pelleted gas furnace car- 
bon black for rubber. 

pelletierine C 5 HioN(CH 2 ) 2 CHO. beta-2(-Piperidyl) 
propionaldehyde. 

Properties: Liquid alkaloid from the root of the pome- 
granate. Soluble in water, alcohol, ether, chloroform, 
benzene. Sp. gr. 20/4°C 0.988; b.p. 195°C. 

Hazard: Probably toxic. 

Use; Medicine (in form of its salts, sulfate, tannate, 
valerate). 

“Peltex.”""* Trademark for a ferrochrome complex 
of sodium lignosulfonate; used as a specialized dis- 
persant in oil well drilling fluids. 

“Pemco.”^’* Trademark for ceramic frits and coloring 
oxides. 

“Penacolite” ’ ' Trademark for resorcinolformaldehyde 
and resorcinol-phenol-formaldehyde adhesives and 
thermosetting resins in a variety of formulations. 

Uses; Bonding of wood and cellulosic products, some 
thermosetting and thermoplastic resins and plastics, 
natural and some synthetic rubbers. 

“Penbro.’” Trademark for B wood resin. 

Uses; Adhesives; animal depilatories; aslphalt emul- 
sions; paper size; cleaning compounds (electroplat- 
ing). 

“Penchlor.”^^ Trademark for cold-setting silicate- 
type acid-resistant cements. Completely stable in dry 
storage. 

Grades: Acid-Proof, S-25, Fireproof, and FCC. 
Containers: Cement powder available in 100-lb bags, 
solution in 50-lb and 600-lb steel drums. 

Use: Quick setting cement mortar used with acid- 
proof brick to resist acids and strong oxidizing 
agents, except hydrofluoric acid, up to 2000°F. 

“Penco.”“^ Trademark for a group of agricultural 
chemical products, including many insecticides, herbi- 
cides, defoliants, and fungicides. 

“Pencogel.””^ Trademark for extract of Irish gums. 

“Pendane.””^ Trademark for lindane insecticide con- 
centrates. 

Hazard; See lindane. 

penetrant. Any agent used to increase the speed and 
ease with which a bath or liquid permeates a material 
being processed by effectively reducing the interfacial 
tension between the solid and liquid. Penetrants are 
widely used in the textile, tanning and paper indus- 
tries for improving dyeing, finishing, etc., opera- 
tions. Sulfonated oils, soluble pine oils and soaps 
are popular among the older penetrants, and the 
salts of sulfated higher alcohols are typical of the 
synthetic organics developed for this purpose. See 
also wetting agent. 

“Penex” Process.^’^ Proprietary process for isomeri- 
zation of normal pentane and normal hexane to cor- 
responding branched-chain hydrocarbons in an envi- 
ronment of hydrogen over a specially prepared 
platinum-containing catalyst of high activity. Prefer- 
ably, the charge should be either predominant!}' 
normal pentane or normal hexane, but mixtures can 
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be processed. Used in preparing high octane gasoline 
blending stock from the lower quality normal paraf- 
fin stocks. 

“Pen-Gleam.”®'' Trademark for a mildly alkaline pow- 
dered cleaning compound used for manual washing 
of painted surfaces. 

“Pen-Glo.”®"' Trademark for a powdered, inhibited 
acidic material used for the removal of soil and ox- 
ides from railroad car bodies without damaging 
paint; 400-lb fiber drums with polyethylene liners. 

“Penglo 65.”” Trademark for a pale maleic modified 
pentaerythritol ester of a special tall oil in mineral 
spirits. 

Uses: Paint and varnish. 

penicillamine (USAN) (D-3-mercaptovaline) 

(CH,)2C(SH:)CH(NH2)C00H. Crystals, dec. 178°C. 
Used in medicine as a chelate for copper. 

penicillin (CH3)2CsH3NSO(COOH)NHCOR (bicyclic). 
A group oi isomeric and closeVy Te\ated anifibitAit 
compounds with outstanding antibacterial activity, 
obtained from the liquid filtrate of the molds, Peni- 
cillium notatum and Penicillium chrysogenum, or by 
a synthetic process which includes fermentation. 
Derivation: The mold is grown in a nutrient solution 
such as com steep liquor, lactose, or dextrose. After 
several days of cultivation the mold excretes penicillin 
into its liquid culture medium. This liquid is then 
filtered off and the penicillin extracted and purified 
by countercurrent extraction with amyl acetate, ad- 
sorption on carbon, or other methods. Different 
varieties of penicillin are produced biosynthetically 
by adding the proper precursors to the nutrient 
solution. 

Grades: Aluminum penicillin G; benzathine penicillin 
G; chloroprocaine penicillin O; hydrabamine peni- 
cillin V; phenoxymethylpenicillin; potassium penicil- 
lin G; potassium alpha-phenoxyethylpenicillin; po- 
tassium phenoxymethylpenicillin; procaine penicillin 
G; sodium methicillin; sodium penicillin G. 

Hazard: Strong allergen; reaction may be severe in 
susceptible people. 

Uses: Medicine (antibiotic); food and feed additive. 

penicillinase. An enzyme which antagonizes the anti- 
bacterial action of penicillin. Such enzymes are 
found in many bacteria. 

Uses: Phamaceutical; biological research. 

See also antagonist, structural. 

pennyroyal oil, European. 

Properties: Yellowish to reddish-yellow essential oil, 
sometimes with bluish or greenish fluorescence; aro- 
matic mint-like odor. Soluble in 1.5 to 2.5 vols. of 
70% alcohol; soluble in fixed oils; insoluble in glyc- 
erol. Sp. gr. 0.928-0.940 (25°C); optical rotation 
+ 15° to +25°; refractive index 1.483-1.4875 (20°C). 
Combustible; low toxicity. 

Chief constituents: Pulegone, limonene, dipentene, 
menthol, menthone. 

Derivation: By distillation of Mentha pulegium. 
Grades: Technical; F.C.C. 

Uses: Medicine; insectifuge; perfumery; manufacture 
of pulegone and its derivatives; flavoring. 

“Pcnros.”” Trademark for polymerized wood rosin. 
Uses: Adhesives; gloss oils; paper label coatings; oleo- 
resinous varnishes; solder flux; spirit varnishes; 
waxed paper and hot melt compounds; synthetic res- 
"ins. 


pentaborane B5H9. 

Properties; Colorless liquid with pungent odor; f.p. 
-46.6°C; b.p. 58°C; sp. gr. 0.61; vapor pressure 
(0°C) 66 mm; decomposes at 150°C; ignites sponta- 
neously in air if impure. Flash point (pure) 86° F. 
Hydrolyzes slowly in water. 

Derivation: Hydrogenation of diborane. 

Grades: Technical 95%; high purity 99%. 

Hazard; Highly toxic by ingestion and inhalation; 
strong irritant. Tolerance, 0.005 ppm in air. Highly 
flammable; dangerous fire and explosion risk. Safety 
data sheet available from Manufacturing Chemists 
Assn., Washington, D.C. 

Uses; Fuel for air-breathing engines; propellant. 
Shipping regulations; (Rail) Red label. Not accepted 
by express. (Air) Not acceptable. 

“Penlac.”*^ Trademark for miticide whose active in- 
gredient is bis(pentachloro-2,4-cyclopentadien-l-yl). 

pentacene (2,3,6, 7-dibenzoanthracene) C22H14. Highly 
reactive aromatic compound consisting of five fused 
benzene rings. 

PropertYts; Deep bVat-VYokt soVid', su'bIiY’hvKi 29^ 
300°C; decomposes in air above 300°C. Insoluble in 
water; slightly soluble in organic solvents. 

Uses: Suggested as organic photoconductor (instead 
of selenium) in copying systems. 

“Pentacetate.”®'* Trademark for synthetic amyl ace- 
tate. used as an extractant for antibiotics; lacquer 
solvent. 

pentachloroethane (pentalin) CHCI2CCI3. 

Properties: Dense, high-boiling colorless liquid; sp. 
gr. 1.685 (I5/4°C); b.p. 159. 1°C; f.p. -22°C); re- 
fractive index 1.503 (24°C). Insoluble in water. 
Derivation: By chlorination of trichloroethylene, ob- 
tained by a two-step process involving chlorination 
of acetylene to obtain tetrachloroethane, and re- 
moval of hydrochloric acid by action of -alkali. 
Containers: Drums; tank cars. 

Hazard: Toxic by inhalation and ingestion. Moderate 
fire and explosion risk. 

Uses: As solvent for oil and grease in metal cleaning. 
See tetrachloroethane for other uses. Also used for 
separation of coal from impurities by density differ- 
ence. 

Shipping regulations: (Rail) Poisonous liquid, n.o.s.. 
Poison label. (Air) Poison label. 

pentachloronaphthalene C10H3CI5. White powder. 
Hazard: Toxic. Tolerance, 0.5 mg per cubic meter of 
air. Toxic action similar to chlorinated naphthalenes 
and chlorinated diphenyls. 

pentachloronitrobenzene (PCNB) C6CI5NO2. 

Properties: Cream crystals; musty odor; sp. gr. 1.718 
(25/4°C); m.p. 142-145°C; b.p.. 328° C (sorne decom- 
position). Practically insoluble in water; slightly sol- 
uble in alcohols; somewhat soluble in carbon disul- 
fide, benzene, chloroform. 

Derivation; By reacting pentachlorobenzene with 
fuming nitric acid. 

Grades: Dust; emulsion concentrate; wettable powder. 
Containers: Casks or drums. 

Hazard: Moderately toxic; skin irritant. 

Uses; Intermediate; soil fungicide; slime prevention 
in industrial waters; herbicide. 

pentachlorophenol (PCP) C6CI5OH. 

Properties: White powder or crystals; m.p. 190°C; 
b.p. 310°C with decomposition; sp. gr. 1.978 (22/ 
4°C). Slightly soluble in water; soluble in dilute 
alkali, alcohol, acetone, ether, pine oil, benzene. 
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“Carbitol and “Cellosolve”; slightly soluble in hy- 
drocarbons. 

Derivation; Chlorination of phenol. 

Containers; Fiber drums; 50-lb bags; car lots. 

Hazard; Toxic by ingestion, inhalation and skin ab- 
sorption. Tolerance, 0.5 mg per cubic meter of air. 
Uses; Fungicide; bactericide; algicide; herbicide; so- 
dium pentachlorophenate; wood preservative (tele- 
phone poles, piling, etc.). 

pentachlorothiophenol. See “RPA.” 

“Pentacite.”^® Trademark for resins based on penta- 
erythritol (q.v.). 

pentadecane Ci5H32 and CH3(CH2)i3CH3. 

Properties; Colorless liquid; soluble in alcohol; insol- 
uble in water. Sp. gr. 0.776; b.p. 270.5°C; m.p. 10°C. 
Combustible; low toxicity. 

Grade; Technical. 

Use; Organic synthesis. 

n-pentadecanoic acid (pentadecylic acid) 
CH3(CH2)i3COOfr. A saturated fatty acid nor- 
mally not found in vegetable fats, but made synthet- 
ically. 

Properties; Colorless crystals; sp. gr. 0.8423 (80/4°C); 
m.p. 51.8-52.8“C; b.p. 339. 1°C, 2I2°C (16 mm); 
refractive index 1.4529 (60° C). Insoluble in water; 
soluble in alcohols and ethers. 

Grades; 99% pure. 

Uses; Organic synthesis; reference standard in gas 
chromatography. 

pentadecanolide (15-hydroxypentadecanoic acid lac- 
tone; pentadecalactone) CH2(CH2)i3C(O)0 . 

Properties; Colorless liquid with a strong musky odor; 
congeals to white crystals at room temperature. 
Minimum congealing point 36° C. Soluble in equal 
volume of 90% ethanol. Combustible. Low toxicity. 
Derivation; Angelica root oil. 

Grade; 98% min. 

Use; Perfumery. 

pentadecenyl phenol. See “Cardanol.” 
pentadecylic acid. See n-pentadecanoic acid. 
1,3-pentadiene. See pipeiylene. 

pentaerythrite tetranitrate. Legal label name for pen- 
taerythritol tetranitrate (q.v.). 

pentaerythritol (PE; tetramethylomethane; monopen- 
taerythritol) C(CH20H)3. 

Properties; White, crystalline powder. Readily es- 
tenfied by common organic acids. Unaffected when 
boiled with diute caustic alkali. Soluble in water; 
slightly soluble in alcohol; insoluble in benzene, car- 
bon tetrachloride, ether, and petroleum ether. B.p. 
276° C (30 mm); m.p. 262° C; refractive index (20° C) 
1.54 to 1.56. Sp. gr. 1.399 (25/4°C). Combustible. 
Technical grade is approximately 88% monopenta- 
erythritol and 12% dipentaerythritol. 

Derivation; Reaction of acetaldehyde with an excess 
of formaldehyde in an alkaline medium. 

Grades; Technical; nitration; C.P. 

Containers; Fiber cartons; multiwall bags; drums; car 
lots. 

Hazard; Classed as a nuisance particulate. 

Uses; Alkyd resins; rosin and tall oil esters; special 
varnishes; pharmaceuticals; plasticizers; insecticides; 
synthetic lubricants; explosives; paint swelling agents. 


pentaerythritol tetraacetate C(CH200CCH3)3. 
Properties; White, crystalline powder; extremely sta- 
ble in sunlight. Soluble in water, alcohol and ether. 
M.p. 84° C; b.p. 225° C (30 m). Combustible. 
Derivation; By the esterification of pentaerythritol 
with acetic acid. 

Grade; Technical. 

pentaerythritol tetraki5(diphenyl phosphite) 
(tetra(diphenylphDsphito)pentaer3dhritol 
C[CH20P(0C6H5)2]4. A low-melting, white waxy 
solid with a slight phenolic odor; sp. gr. 1.24 (25/ 
15.5°C); m.p. 30 to 60°C; refractive index (n 25/D) 

l. 5823. Combustible. 

Use; Ingredient in stabilizer systems for resins. 

pentaerythritol tetra(3-mercaptopropionate) 
C(CH200CCH2CH2SH)4. 

Properties; Liquid; sp. 1.28 (25°C); refractive in- 
dex (n 25/D) 1.5300. Insoluble in water, alcohol and 
hexane; soluble in acetone and benzene. Combustible. 
Uses; Curing or cross-linking agents for polymers, 
especia))y epoxy resins; intermediates for stahiiizers 
and antioxidants. 

pentaerythritol tetranitrate (PETN; penthrite) 
C(CH20N02)4. 

Properties; \\foite crystalline material; sp. gr. 1.75; 

m. p. I38-140°C; decomposes above 150°C. Very sol- 
uble in acetone; slightly soluble in alcohol and ether; 
insoluble in water. 

Derivation; Esterification of pentaerythritol with ni- 
tric acid. 

Containers; Specially lined 300-lb steel drums. 

Hazard; Highly shock-sensitive explosive. Detonates 
at 2I0°C. 

Uses; Demolition explosive; blasting caps; detonating 
compositions. 

Shipping regulations; (Rail) Consult regulations. Not 
accepted by express. (Air) Not acceptable. Legal 
label name; pentaerythrite tetranitrate. 

pentaerythritol tetrastearate C(CH200CCi7H35)4. Hard, 
high-melting wax; ivory-colored and essentially neu- 
tal; acid number 1; softening point 67° C. Combus- 
tible. Used in polishes, coatings, textile finishes. 

pentaerythritol tetrathioglycolate C(CH200CCH2SH)4. 
Properties; Liquid; sp. gr. 1.385 (25° C); refractive 
index (n 25/D) 1.5499. Insoluble in water, alcohol, 
and hexane; partially soluble in benzene; soluble in 
acetone. Combustible. 

Uses; Curing or cross-linking agents for polymers, 
especially epoxy resins; intermediate for stabilizers 
and antioxidants. 

pentaglycerine. See trimethylolethane. 
pentahydroxycyclohexane. See quercitol. 
2',3,4',5,7-pentahydroxyflavone. See morin. 
pentalin. See pentachloroethane. 

“Pentalyn.”^^^ Trademark for a series of nonreactive 
and heat-reactive pentaerythritol esters of rosin. 
Available in solid and/or flake form in various 
grades. Used in varnishes, floor polishes, inks, and 
adhesives. 

l,l,3,3,5-pentamethyI-4,6-dinitroindane C14H18N2O4. 
Properties; Pale yellow crystals with a musk-type odor; 
m.p. min 132°C. Slightly soluble in alcohol; soluble 
in diethyl phthalate. 

Use; Perfumery. 
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pentamcthylene. See cyclopentane, 
pentamethyleneamine. See piperidine. 

pcntamethyIene-l,l-bis(l-methylpyrroIidinium bitar- 

frate). See pentolinium tartrate, 
pentamethylenediamine. See cadaverine. 

pentamcthylene dibromide (1,5-dibromopentane) 
BrCH2(CH2)3CH2Br. 

Properties; Colorless, aromatic liquid; f.p. -35°C; 
b.p. 224° C; insoluble in water. 

pentamcthylene glycol. See 1,5-pentanediol. 
pcntamethylpararosaniline chloride. See methyl violet, 
pentanal. See n-valeraldehyde. 

n-pentane (amyl hydride) CH 3 (CH 2 ) 3 CH 3 . 

Properties; Colorless liquid; pleasant odor; freezing 
point -129.723°C; b.p. 36.074°C; refractive index 
(n 20/D) 1.35748; sp. gr. (20°C) 0.62624; soluble in 
hydrocarbons, oils, and ether; very slightly soluble 
in alcohol; soluble in water. Flash point — 57°F. 
Autoignition temp. 588° F. 

Derivation; Fractional distillation from petroleum; 
purified by reactification. 

Grades; Pure, technical; commercial. 

Containers; Drums; tank cars. 

Hazard; Highly flammable; dangerous fire and explo- 
sion risk. Explosive limits 1.4 to 8% in air. Toler- 
ance, 500 ppm in air. Narcotic in high concentrations. 
Uses; Artificial ice manufacture; low-temperature 
thermometers; solvent extraction processes; blowing 
agent in plastics, e.g., expandable polystyrene; pesti- 
cide. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 

pentanedinitrile. See glutaronitrile. 

pentanedioic acid. See glutaric acid. 

pentanedioic acid anhydride. See glutaric anhydride. 

1,5-pentanediol (pentamcthylene glycol) 
H0CH2(CH2)3CH20H. 

Properties; Colorless liquid; b.p. 260°C; f.p. -15.6°C; 
sp. gr. 0.9921 (20/20°C); wt/gal 8.2 lb (20°C); flash 
point (open cup) 265° F. Miscible with water and 
alcohol. Combustible; nontoxic. Autoignition temp. 
633° F. 

Grade; Technical. 

Containers; Drums; tank cars. 

Uses; Polyester and urethane resins; hydraulic fluid; 
lube oil additive; antifreeze. 

2.3- pentanedione. See acetyl propionyl. 

2.4- pentanedione. See acetylacetone. 

pentanethiol (amyl mercaptan) C5H11SH. A mixture of 
isomers. 

Properties; Water-white to light yellow liquid; sp. gr. 
(20°C) 0.83-0.84; mercaptan content at least 90.0%; 
initial b.p. not below 104.0°C; final b.p. not above 
130°C; wt/gal 6.99 lb. Insoluble in water; soluble in 
alcohol. Flash point 65° F (open cup). TTiese prop- 
erties vary with proportions of isomers. Strong, of- 
fensive odor. 

Derivation; Mixing amyl bromide and potassium 
hydrqsulfide in alcohol. 

Containers; Cans; drums. 

Hazard; Flammable, dangerous fire risk. Toxic by in- 
halation. 

Uses; Synthesis of organic sulfur compounds; chief 
constituent of odorant used in gas lines to locate 
' leaks. 


Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. Legal label name, amyl mer- 
captan. 

pentanoic acid. See n-valeric acid. 

1- pentanol. See n-amyl alcohol, primary. 

2- pentanol (sec-n-amyl alcohol; sec-amyl alcohol, ac- 
tive; methyl propyl carbinol; 1-methylbutyl alcohol) 
CH3CH2CH2CHOHCH3. 

Properties (racemic form); Colorless liquid; b.p. 
)19.3°C; sp. gr. (20/20°C) 0.811; wt/gal (20°C) 6.75 
lb; refractive index (n 20/D) 1.4041; flash point 
(open cup) 105°F. Soluble in water; miscible with 
alcohol and ether. Autoignition temp. 657° F. Low 
toxicity. Combustible. 

Derivation; Fractional distillation of the mixed alco- 
hols resulting from the chlorination and hydrolysis 
of pentanes. 

Containers; Drums; tank cars. 

Hazard; Moderate fire risk. 

Uses; Solvent for paints and lacquers; pharmaceutical 
intermediate. 

3- penfanol (sec-n-amyl alcohol; 1 -ethyl- 1 propanol; di- 
ethyl carbinol) CH3CH2CHOHCH2CH3. 

Properties; Colorless liquid; sp. gr. 0.82 (20° C); freez- 
ing point less than — 75°C; b.p. 115.6°C; wt/gal 6.81 
lb; refractive index 1.41 (20° C). Flash point (C.C.) 
94° F; autoignition temp. 650° F. Soluble in alcohol 
and ether; slightly soluble in water. 

Containers; Drums; tank cars. 

Hazard; Moderate fire risk. 

Uses; Solvent; flotation agent; pharmaceuticals. 

2- pentanone. See methyl propyl ketone. 

3- pentanone. See diethyl ketone. 

“Pentaphen.”^'' Trademark for para-tert-amyl phenol 
(q.v.). 

penta resin. Ester gum made from rosin and penta- 
erythritol. 

pentasodium diethylenetriaminepentaacetate. A sodium 
salt of diethylenetriaminepentaacetic acid (q.v.). 

Use; A chelating agent. 

pentasodium triphosphate. See sodium tripolyphos- 
phate. 

n-pentatriacontane C35H72 or CH3(CH2)33CH3. 
Properties; Crystals; sp. gr. 0.782 at 75°C; b.p. 331°C 
at 15 mm; m.p. 75°C. Combustible; low toxicity. 

Use; Organic synthesis. 

pentazocine C19H27NO (2-dimethylallyl-5,9-dimethyl- 
2'-hydroxy-benzomorphan). A synthetic drug claimed 
to be as effective as morphine but without its addic- 
tive properties. Has a noncumulative effect. FDA 
approval. 

“Pentecat L.”"'’ Trademark for a 50% aqueous solu- 
tion of lithium naphthenate. 

Use; As alcoholysis catalyst in alkyd varnish cooking. 
“Pentek.”’’* Trademark for pentaerythritol, technical. 

1-pentene (alpha-n-amylene; propylethylene) 
CH3CH2CH2CH;CH2. 

Properties; Colorless liquid; soluble in alcohol; insol- 
uble in water; f.p. — 165°C; b.p. 30° C; sp. gr. 0.6410 
(20° C); flash point 0°F (open cup); autoignition 
temp. 523°F. 

Derivation; Natural gasoline. 

Hazard; Flammable, dangerous fire risk. Moderately 
toxic by ingestion, inhalation, and skin absorption. 
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Uses: 'Organic synthesis; blending agent for high oc- 
tane motor fuel. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

2-pentene (beta-n-amylene, sym-methylethylethylene) 
CHsCHjCH-.CHCHj. Mixed cis- and trans-isomers 
are available commercially. 
cis-isomer. 

Properties: B.p. 37°C; f.p. — 152°C; sp. gr. 0.656 (20/ 
4°C); flash point 0°F. Soluble in alcohol; insoluble 
in water. 

Grades: Technical; 95.0 mole %. 
trans-isomer. 

Properties: B.p. 36.4°C; f.p. — 139°C; sp. gr. 0.6482 
(20° C); soluble in alcohol; insoluble in water. Flash 
point 0° F. 

Derivation: Natural gasoline. 

Hazard: Flammable; dangerous fire risk. 

Uses: Polymerization inhibitor; organic synthesis. 
Shipping regulations: See 1-pentene. 

“Pentergenf” T.^°’ Trademark for a complete deter- 
gent containing alkyl, aryl, and fatty alcohol sulfo- 
nate with required alkali. Used in textile industry. 

“Pentex.”’"'® Trademark for tetrabutylthiuram mono- 
sulfide (q.v.). 

Uses; Rubber accelerator. When mixed with 87.5% 
clay, it is used for sponge rubbers and called “Pen- 
tex Flour.” 

“Pentids.”'"^ Trademark for crystalline penicillin G. 
See penicillin. 

“Pentite.”“ Trademark for tetra(diphenylphosphito)- 
pentaerythritol. See pentaerythritol tetrakis(diphe- 
nyl phosphite). 

pentlandite (Fe, Ni)S. 

Properties; Light bronze-yellow mineral; metallic lus- 
ter. Contains 35.57% of nickel. Soluble in nitric acid. 
Sp. gr. 4.6-5. Hardness 3.5-4. 

Occurrence; Canada (Ontario), Norway. 

Use: Nickel ore. 

pentobarbital CnHisOjNj. 5-Ethyl-5-(l-methylbutyl)- 
barbituric acid. See barbiturate. 

pentolinium tartrate C23H42N2O12. Pentamethylene-1,1- 
bis(I-methylpyrrolidinium bitartrate). 

Properties; White to light cream-colored, crystalline 
powder; slightly soluble in alcohol; insoluble in 
ether, chloroform; very soluble in water; pH of 1% 
solution in water is 3. 0-4.0. Decomposes 203° C. 

Use; Medieine. 

pentolite. A high explosive, consisting of ^ual parts 
of pentaerythritol tetranitrate and trinitrotoluene 

(q-v-)- 

Hazard: Dangerous; explodes on shock or heating. 
Shipping regulations: (Rail) Consult regulations. (Air) 
Not acceptable. 

“Penton.”'^^ Trademark for a thermoplastic resin de- 
rived from 3,3-bis(chloromethyl)oxetane 

(CH2C1)2CCH20CH2 . a chlorinated polyether. 
Properties: A linear polymer extremely resistant to 
chemicals, and to thermal degradation at molding 
and extrusion temperatures; sp. gr. 1.4; self-extin- 
guishing; dimensionally stable; very low water ab- 
sorption, outstanding chemical resistance. Natural, 
black or olive green molding powder. Finely divided 
powder for coatings. 


Uses: Solid and lined valves, pumps, pipe and fittings; 
monofilament for filter supports and column pack- 
ing. 

pentosan. A complex carbohydrate (hemicellulose) 
present with the cellulose in many woody plant tis- 
sues, particularly cereal straws and brans; charac- 
terized by hydrolysis to give five-carbon-atom sugars 
(pentoses). "Thus the pentosan xylan yields the sugar 
xylose (HOH2C • CHOH • CHOH • CHOH • CHO) 
which is dehydrated with sulfuric acid to yield fur- 
fural (CSH4O2). 

pentose. General term for sugars with five carbon 
atoms per molecule. 

“Pentothal.”’ Trademark for sodium thiopental; a 
barbiturate. See thiopental sodium. 

“Pentox.”'”’ Trademark for a pale liquid, polyglycidyl 
ether which can be converted by suitable curing 
agents into a solid, insoluble state. An aliphatic liq- 
uid epoxy resin for air-drying solventless two- 
component finishes. Can also be used in formulating 
solventless one coat systems on concrete, wood, 
metal, etc. 

“Pcntoxone.”’^* Trademark for 4-methoxy-4-methyl- 
pentanone-2 (q.v.). 

pentyl. Synonym for the amyl group, CjHu-. 
pentyl acetate. See amyl acetate, 
pentylamine. See n-amylamine. 

alpha-pentylcinnamaldehyde. See alpha-amylcinnamic 
aldehyde. 

peppermint oil. 

Properties: Colorless or slightly yellowish, volatile, 
essential oil; strong, aromatic, odor and taste, fol- 
lowed by a sensation of coolness. Odor varies with 
origin of oil. Sp. gr. 0.895-0.921; refractive index 
1.4590-1.4650 (20° C); optical rotation -18 to -32°. 
Soluble in alcohol, ether and chloroform. Combus- 
tible; nontoxic. 

Chief constituent: Menthol (F.C.C. and U.S.P. re- 
quire not less than 50% menthol); esters of menthol, 
pinene, limonene, cineole, menthone, etc.' 

Derivation: By distilling the leaves and flowering tops 
of the peppermint plant (Washington, Oregon, In- 
diana). 

Method of purification: Rectification. 

Grades: Technical; U.S.P., F.C.C. 

Containers: Drums. 

Uses; Source of menthol; ingredient of mouth washes; 
flavoring of chewing gum, confectionery, liqueurs, 
etc. 

pepsin (pepsinum). 

Properties; A digestive enzyme. White or yellowish- 
white powder or lustrous transparent or translucent 
scales; should have no odor; converts proteins into 
albumoses and peptones. Soluble in water; insoluble 
in alcohol, chloroform and ether. 

Derivation: From the glandular layer of fresh hogs’ 
stomachs. 

Grades: Technical; N.F. 

Uses: Medicine (digestive ferment); substitute for 
rennet in cheese making. 

pepsinogen. An inactive precursor of pepsin (q.v.). 
peptidase. See protease, 
peptide. See poij'peptide. 


Superior numbers refer to Manufacturers of Trad« Mark Products. For page number see Contents. 
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peptization. A form of aggregation (q.v.) in which hy- 
drophobic colloidal sols are stabilized by addition of 
electrolytes, which provide the necessary electric 
double layer of ionic charges around each particle. 
Such electrolytes are known as peptizing agents. 
The ions of the electrolyte are strongly adsorbed on 
the particle surfaces. Stable sols of non-ionizing sub- 
stances acquire a charge in contact with water by 
preferential adsorption of the hydroxyl ions, which 
may be considered peptizing agents. The term is also 
loosely applied to the softening or liquefaction of 
one substance by trace quantities of another, anal- 
ogous to the digestion of a protein by an enzyme 
(pepsin). 

peptone. 

Properties: (a) From albumin: White or pale yellow, 
amorphous powder, (b) From meat: Light brown, 
amorphous powder, (c) From milk; Light brown 
powder. Soluble in water; insoluble in alcohol or 
ether. 

Derivation; (a) By digestion of egg albumin by pepsin 
and a small quantity of dilute hydrochloric acid at 
38-40°C (body temperature), (b) By digestion of red 
meat with pancreatin at body temperature, (c) By 
digestion of casein. 

Grades: Technical; reagent. 

Uses; Preparation of nutrient media in bacteriology; 
nutrient. 

per-. A prefix signifying complete or extreme, and 
specifically denoting: (I) a compound containing an 
element in its highest state of oxidation, as perchlo- 
ric acid; (2) presence of the peroxy group, — O — O — , 
as peracetic and perchromic acids; (3) exhaustive 
substitution or addition, as perchloroethylene. 

peracetic acid (peroxyacetic acid) CHjCOOOH. 
Properties; Colorless liquid; strong odor; b.p. 105°C; 
f.p. (approx.) -30°C; sp. gr. (20°C) 1.15; flash point 
(open cup) 105° F. Solubility similar to acetic acid. 
Derivation; (a) oxidation of acetaldehyde; (b) reaction 
of acetic acid and hydrogen peroxide with sulfuric 
acid catalyst. 

Grades: Technical; 40% solution in acetic acid. 
Containers; 65-lb glass carboys; 250-lb aluminum 
drums. 

Hazard: Strong irritant. Oxidizing material; danger- 
ous in contact with organic materials. Explodes at 
110°C. 

Uses: Bleaching textiles, paper, oils, waxes, starch; 
polyrnerization catalyst; bactericide and fungicide, 
especially in food processing; epoxidation of fatty 
acid esters and epoxy resin precursors; reagent in 
making caprolactam; synthetic glycerol. 

Shipping regulations; (Rail) Yellow label. (Air) Solu- 
tions not over 40% by weight. Oxidizer label; over 
40% by weight. Not acceptable. 

per-acids. Derivatives of hydrogen peroxide, the mole- 
cules of which contain one or more directly linked 
pairs of oxygen atoms, —0—0—. See per- (2). 
Examples are persulfuric, perchromic, peracetic 
acids. Permanganic, perchloric, and periodic acids 
are not per-acids in this sense. See per-(l). 

“Perapret.”''™ Trademark for finishing agents and 
binders (polymer dispersions); additives for wash- 
and-wear finishing. 

‘Perazil.” Trademark for chlorcyclizine hydrochlo- 
ride; an antihistamine. 

“Pcrclilor."'” Brand name for perchloroethylene. 

percarbamide. See urea peroxide. 


perchloric acid HCIO4. 

Properties; Colorless, hygroscopic liquid. Unstable in 
concentrated form. Sp. gr. 1.764; f.p. — 18°C; b.p. 
203° C. Soluble in wafer and alcohol; forms a maxi- 
mum boiling point mixture containing 71.6% acid. 
This is quite stable when other materials are absent. 
Derivation; By distilling potassium perchlorate with 
strong sulfuric acid (96%), under reduced pressure 
in an oil bath at 140-190°C, 

Method of purification; Rectification. 

Grades: Technical; C.P., strength of solution 6 to 
20%; 60%; 70-72%. 

Containers; Glass bottles; carboys. 

Hazard: Strong oxidizing agent; will explode in con- 
tact with organic materials, or by shock or heat. 
Strong irritant. Safety data sheet available from 
Manufacturing Chemists Assn., Washington, D.C. 
Uses: Medicine; analytical chemistry; catalyst; manu- 
facture of various esters; ingredient of the electro- 
lytic bath in the deposition of lead; electro-polishing; 
explosives. 

Shipping regulations: (not over 72%) (Rail) White 
label; (Air) Corrosive label. Not acceptable on pas- 
senger planes, (over 72%) (Rail) Consult regula- 
tions; (Air) Not acceptable. 

perchlorobenzene. See hexachlorobenzene. 

perchlorocyclopentadiene. See hexachlorocyclopenta- 
diene. 

perchloroethane. See hexachloroethane. 

perchloroethylene (“per”; tetrachloroethylene) 
ClaC-.CCU. 

Properties: Colorless liquid; ether-like odor. Ex- 
tremely stable. Resists hydrolysis. Sp. gr. (20/20° C) 
1.625; b.p. 121°C; f.p. -22.4°C; weight 13.46 Ib/gal 
(26° C); refractive index 1.5029 (25° C); flash pointy 
none. Miscible with alcohol, ether, and oils, in all 
proportions. Insoluble in water. Nonflammable. 
Derivation: (a) By chlorination of hydrocarbons, and 
pyrolysis of the carbon tetrachloride also formed; 
(b) from acetylene and chlorine via trichloroethylene. 
Method of purification: Distillation. 

Grades; Purified; technical; U.S.P., as tetrachloroeth- 
ylene; spectrophotometric. 

Containers: Drums; tank cars. 

Hazard: Moderately toxic. Irritant to eyes and skin. 
Tolerance, 100 ppm in air. Safety data sheet avail- 
able from Manufacturing Chemists Assn., Washing- 
ton, D.C. 

Uses: Dry-cleaning solvent; vapor-degreasing solvent; 
drying agent for metals and certain other solids; 
vermifuge; heat-transfer medium; mfg. of fluorocar- 
bons. 

perchloromethane. See carbon tetrachloride. 

perchloromethyl mercaptan. See trichloromethyl- 
sulfenyl chloride. 

perchloropentacyclodecane C10CI12. White crystalline 
solid; m.p. (sealed tube) 485°C. Nonflammable. 

Uses; Fire-retardant additive in elastomeric resin sys- 
tems. 

perchloropropylene. See hexachloropropylene. 
perchloryl fluoride CIFO3. 

Properties: Colorless, noncorrosive gas with sweet 
odor; f.p. — 146°C; b.p. — 46.8°C; sp. gr. (liquid) 
1.434 (20°C). Nonflammable, but supports combus- 
tion. 

Containers; Steel cylinders as liquid under pressure. 
Stable under anhydrous conditions. 
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Hazard; Tolerance, 3 ppm in air. Dangerous in con- 
tact with organic materials; strong oxidizing agent. 
Uses: Oxidant in rocket fuels; oxidizing and fluori- 
nating agent in chemical reactions. 

Shipping regulations; Oxidizing material, n.o.s., (Rail) 
Yellow label. (Air) Oxidizer label. 

perchromic acid. Probably (HO) 4 Cr(OOH )3 or HjCrOs • 
2H2O. 

Properties; Unstable acid formed when a solution of 
chromic acid is added to hydrogen peroxide. Below 
— 15°C, forms deep blue crystals; the blue color can 
be extracted from solutions by ether. Decomposes in 
acid solution to form chromic salts and in alkaline 
solution to form chromates. The blue color can be 
used as a test for chloride or chromate. 

Hazard: Probably toxic and irritant. 

“Perclene.”^* Trademark for a drycleaning composi- 
tion consisting of perchloroethylene and surfactant 
additives. 

“Perdox.”^* Trademark for sodium borate perhy- 
drate (q.v.). 

“Peregal.”^’ Trademark for a series of textile chem- 
icals. 

O. Polyoxyethylated fatty alcohol; nonionic. 

OK. Methyl polyethanol quaternary amine; cationic. 
ST. Polymeric dye complexing agent. 

TW. Alkyl polyoxyethylene glycol amine. 

“Perfecta.”"’’ Trademark for petrolatum, U.S.P., of 
high melting point and medium consistency. 

perfect gas. See gas. 

“Perflow.”'’^ Trademark for proprietary sulfur-free, 
semibright nickel plating additive. 

perfluoro-2-butene. See octafluoro-2-butene. 
perfluorobutyric acid. See heptafluorobutyric acid. 

perfluorocarbon compound. A fluorocarbon in which 
the hydrogen directly attached to the carbon atoms 
is completely replaced by fluorine. 

perfluorocyclobutane. See octafluorocyclobutane. 

perfluorodimethylcyclobutane. An inert fluorocarbon 
liquid; b.p. 113°F; stable to 500° F. Evaporative 
coolant for electronic equipment. 

perfluoroethylene. See tetrafluoroethylene. 

perfluoropropane. Legal label name (Air) for octa- 
fluoropropane. 

perfluoropropene. See hexafluoropropylene. 
perfluorosulfonic acid. See “Nafion.” 

performic acid (peroxyformic acid) HCOOOH. 
Properties: Colorless liquid. Miscible with water, al- 
cohol, ether; soluble in benzene, chloroform. Solu- 
tions are unstable. 

Derivation; Mixture of formic acid, peroxide and sul- 
furic acid is allowed to interact for 2 hours and then 
distilled. 

Grades; 90% solution. 

Hazard: Strong irritant and oxidizing agent. Explodes 
when shocked or heated, or in contact with reducing 
materials, metals, and metallic oxides. 

Uses: Oxidation, epoxidation and hydroxylation reac- 
tions. 

Shipping regulations; (Rail, Air) Not listed. Consult 
authorities. 


perfume. A blend of pleasantly odorous substances 
(usually liquids) obtained from the essential oils of 
flowers, leaves, fruit, roots, or wood of a wide variety 
of plants, either by steam distillation or solvent 
extraction. Flower oils (rose, jasmine) are extracted 
with a non-polar solvent to give a waxy mixture 
called a concrete (q.v.); the wax is then removed by 
a second solvent (an alcohol), which is then in turn 
removed to form an absolute (q.v.). It is necessary 
that all the solvent be eliminated to obtain the finest 
perfumes. The center of this industry has long been 
in Grasse, France. 

Perfume materials are also derived from animal 
sources (musk, ambergris), from resinous extracts 
(terpenes and balsams); they are also made syntheti- 
cally. Cologne and toilet water are weak alcoholic 
solutions (5% or less) of perfumes. Fine perfumes 
may contain as many as 30 ingredients, and their 
blending is an art rather than a science. The largest 
volume use of perfumes is in soaps, lotions, shav- 
ing creams, and cosmetics. 

See also fra,grance; odorant, 

“Perglow.”'^"' Trademark for proprietary bright nickel- 
plating additive. 

“Pergut.”'*™ Trademark for a chlorinated rubber. 

perhydrosqualene. See squalane. 

peri acid. See l-naphthylamine-8-sulfonic acid. 

periclase MgO. A natural or calcined magnesium 
oxide used as a lining and maintenance material for 
basic oxygen steel-making furnaces and other re- 
fractories. 

periodic acid HIO4 • 2H2O. 

Propejties; White crystals; loses 2 H 2 O at about 
100°C. Soluble in water, alcohol; slightly soluble in 
ether. 

Derivation: By the interaction of iodine and concen- 
trated perchloric acid; by low-temperature electroly- 
sis of concentrated iodic acid. 

Method of purification: Crystallization. 

Hazard: Dangerous in contact with organic materials. 
Irritant and oxidizing material. 

Uses: Oxidizing agent; increasing wet strength of pa- 
per; photographic paper. 

periodic law. Originally stated in recognition of an 
empirical periodic variation of physical and chemi- 
cal properties of the elements with atomic weight, 
this law is now understood to be based fundamen- 
tally on atomic number and atomic structure. A 
modern statement is: The electronic configurations 
of the atoms of the elements vary periodically with 
their atomic number. Consequently all properties of 
the elements that depend on their atomic structure 
(electronic configuration) tend also to change with 
increasing atomic number in a periodic manner. 

R. T. Sanderson 

periodic table. Any of a large number of possible arbi- 
trary arrangements of the chemical elements by sym- 
bol in a geometric pattern designed to represent the 
periodic law by aligning the elements in periods so 
that the corresponding parts of the several periods 
are adjacent. When the elements are aligned in order 
of increasing atomic number, they constitute a suc- 
cession of periods, each beginning with an alkali 
metal (one electron in the outermost principal quan- 
tum level) and ending with an element of the helium 
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teoj 

>612 

16106 

166.667 

20056 

204J7 

207.16 

201660 


(210) 


lOOOOS 

±0 005 

±0 005 

±0005 

±00005 

±0005 

±005 

toa 

±005 

±0005 

±00005 

tOttt 

±0005 

tOtOS 

±0 0006 




2 

He 

4jn2i 

lomns 


B7 

Fr 

CKM 


Ra 

(M 


83 

'Ac 

(i27) 


'Lintfunutn Series 


58 

ea 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

Ce 

Pr 

Nd 

Pm 

Sm 

Eu 

Gd 

Tb 

Dy 

Ho 

Er 

Tm 

Yb 

Lu 

uat2 

U0.9Q7 

U444 

547) 

15435 

15196 

15745 

15&634 

18154 

164.830 

18746 

161834 

17344 

174.97 

±0005 

±00305 

±o<n5 

±0005 

±000$ 

tooos 

±00005 

±0005 

±00005 

tOOQS 

±00005 

±0005 

±0005 


'Actinium Series 


Based on chart published 
by Fisher Scientific Co. 


90 

91 1 

92 

93 

94 

95 

96 

97 1 

98 : 

^ i 

100 1 

101 

102 

103 

Th 

Pa 

U 

Np 

Pu 

Am 

Cm 

Bk 

Cf 

Es 

Fm 

Md 

No 

Lw 

±00005 

(231) ' 

23643 

±4005 

(237) 

(242) 

(243) 

(247) 

mnj 

(249) 

(254) 

(253) 

(256) 

1253) 

1257) 


Shosvn above is a form of the Periodic Table that has been generally accepted in recent years; it is by no means the 
only possible arrangement, nor even the best one, according to some authorities. [Ed.] 


family, helium, neon, argon, krypton, xenon, and 
radon, (each having 8 electrons in the outermost 
principal quantum level, except for helium which is 
limited to 2), Each helium family element is fol- 
lowed directly in atomic number by an alkali metal, 
which begins a new period. 

The advantage of placing each successive period 
so that it is adjacent to the preceding period in its 
corresponding parts is that similar elements are thus 
brought together in groups. For example, the alkali 
metals that begin each period have similar proper- 
ties that correspond to their atomic structure, each 
having one outermost shell electron. In a periodic 
table, the elements exhibit a steady trend in proper- 
ties from the beginning of each period, where they 
are metals, to the end where they are nonmetals. 
VVithin each group the elements are quite similar. A 
given element can be predicted, on the basis of its 
position in a periodic table, to resemble the other 
elements of its group and be intermediate in proper- 
ties between its adjacent neighbors within its period. 
The chief function of a periodic table is to serve as 
a fundamental framework for the systematic organi- 
zation of chemistry. See also Mendeleef. 

R. T. Sanderson 

Perkin, Sir William Henry (1838-1907). An English 
chemist who was the first to make a synthetic dye- 
stuff (1856). He studied under Hofmann at the 
Royal College of London. Perkin’s first dye was 
called mauveine, but he proceeded to synthetize aliz- 
arin and coumarin, the first man-made perfume. In 
1907 he was awarded the first Perkin Medal, which 
has ever since been awarded by the American Divi- 
sion of the Society of Chemical Industry for distin- 
guished work in chemistry. Notwithstanding the fact 


that Perkin patented and manufactured mauve dye 
in England, the center of the synthetic organic dye 
industry shifted to Germany, where it remained till 
1914. See also Hofmann. 

“Perluxe.”^^ Trademark for a dry-cleaning solvent 
consisting of perchloroethylene or tetrachloroethyl- 
ene. 

“Perma-.”’” Trademark for a series of vitamin prep- 
arations; used in animal feeds. 

“Permachlor Red.”''" Azo pigments made from para- 
chloro-ortho-nitraniline and beta-naphthol. Used in 
bright, light red and pink house paints. 

“Pennachrom Red.”"'" Permanent red azo pigments 
derived from beta-hydroxynaphthoic acid. 

Grades: Medium red; dark red; maroon. 

Uses; Printing inks, paints, enamels, lacquers, plastics. 

permafil. A mixture in which the liquid completely 
undergoes polymerization and hardens without the 
necessity of any evaporation. Anaerobic permafils 
harden out of contact with air. 

“Peimafresh.”'*^ Trademark for a series of resins 
used in the textile industry. They include cellulose 
reactants, melamine derivatives designed as a re- 
placement for conventional trimethylol melamine 
and related products; partially condensed modified 
carbamide resins; cyclic nitrogenous reactant; bis- 
keto-triazine; methylol imidazolidone; modified car- 
bamide resin; urea-formaldehyde liquid; durable 
thermosetting urea-formaldehyde reactive resin. 

Uses: Wash-and-wear fabrics; crease resistance; shrink- 
age control; durable finishes; bodying agent. 
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“Permagreen Gold.” Trademark for a yellow nickel 
azo pigment. Used in paints, printing inks, plastics. 

“Permagrid.” Trademark for electronic tube alloy 
of 99.3% nickel, 0.4% titanium, and 0.3% magnesium. 
Used for grid wire. 

“Permalloy.” Trademark for an alloy containing 78.5% 
nickel and 21.5% iron. It has high magnetic per- 
meability and electrical resistivity. Used in trans- 
ocean submarine cables. 

“Permalume Trademark for a semi-bright nickel 

electroplating process. The plating bath contains 
nickel sulfate, nickel chloride, boric acid, and or- 
ganic addition agents. 

“Permalux.”^® Trademark for a di-ortho-tolylguani- 
dine salt of dicatechol borate, (H0C6H40)2B- 
HNC(NHaH4CH3)2. 

Properties: Light grayish brown powder; sp. gr. 1.27; 
f.p. not lower than 165°C. 

Uses: Rubber antioxidant; vulcanization of neoprene. 

“Permalyn” 330"^^ Trademark for a pale, hard resin, 
a glycerol ester of selected stabilized resin acids. 
Softening point 87°C; acid number 7; USDA color 
WW-X. 

Permanent Orange. See dinitraniline orange. 

permanent-press resin (durable-press resin). A ther- 
mosetting resin used as a textile impregnant or fiber 
coating to impart crease resistance and permanent 
hot-creasing to suitings, dress fabrics, etc. Chemi- 
cals such as formaldehyde and maleic anhydride are 
the basis of these products. The resin is “cured” 
after the fabric has been tailored into a garment. A 
permanent-press fabric that requires no resin has 
been developed (a blend of polyester with cotton or 
rayon). 

Permanent Red 2B Amine. See 4-amino-2-chlorotol- 
uene-5-sulfonic acid. 

“Permanickel” 300.^*^ Trademark for an alloy which 
contains 98.6% nickel and small quantities of other 
metals. 

“Permanite.”^^° Trademark for purified natural mag- 
netic iron ore for use in radio cores, shields, etc. 

“Permansa.””' Trademark for a series of organic 
pigments. 

Uses: Printing inks, paints, wallpaper, textiles. 

“Permasep.”^® Trademark for a method of desalinat- 
ing water by reverse osmosis using membranes coni- 
posed of hollow nylon fibers, which provide maxi- 
mum membrane surface. See also osmosis. 

permenorm. Nickel-iron alloy produced by magnetic 
annealing and drastic cold reduction, and used for 
mechanical rectifiers and low-frequency amplifiers. 
This alloy has a rectangular hysteresis loop that 
eliminates arcing at the contacts of mechanical rec- 
tifiers, as well as other desirable properties. 

permissible explosive. See explosive, permissible. 

“Perrnolite.’’^” Trademark for a solubilized alkyd 
resin used as a slip-proof finish for low-count vis- 
cose and acetate fabrics. 

“Permolith.”''” Trademark for lithopone (q.v.) avail- 
able in various grades and forms. 

“Pcrmox.”'"^* Trademark for a series of anti-corrosive 
pigments, primarily basic lead silicochromate. 


“Permutit .”'*■* Trademark for a series of ion exchange 
agents. Commercial grades of cation exchangers in- 
clude sulfonated polystyrene copolymer (designated 
by Q) and carboxylic acid (H-70); commercial grades 
of anion exchangers include aliphatic polyamide in- 
termediate base (A and AB), phenolic intermediate 
base (CCG), strong base polystyrene alkyl quaternary 
ammonium (S-1), strong base polystyrene alkanol 
quaternary ammonium (S-2), strong base pyridinium 
quaternary amine (SK); nuclear grade ion exchangers 
include as cation exchanger, sulfonated polystyrene 
copolymer (organic); as anion exchanger, strong base 
polystyrene alkyl quaternary amine (organic). These 
are designated by a series of letters beginning rvith 
N. 

Used in water purification and a wide variety of sep- 
aration processes. 

“Perone.”^* Trademark for hydrogen peroxide, 30, 
35, and 50% solutions by weight. See hydrogen per- 
oxide. 

perovskite. A natural or synthetic crj'stalline mineral 
composecf of cafcium cfioxicfc ancf titanium rfioxirfe. 
The natural material was discovered in Russia about 
1850; the synthetic type can be so made as to incor- 
porate particles of catalysts (platinum or palla- 
dium) which are protected by the crystal structure 
from contamination by lead and other poisons, thus 
permitting use of leaded gasoline in cars equipped 
with emission-control devices. 

peroxidase. An enzyme found in most plant cells and 
some animal cells which promote the oxidation of 
various substrates, such as phenols, aromatic amines, 
etc., by means of hydrogen peroxide. 

peroxide. (1) Any compound containing a bivalent 
0-0 group, i.e., the O atoms are univalent. Such 
compounds release atomic (nascent) oxygen readily. 
Thus they are strong oxidizing agents, and fire haz- 
ards when in contact with combustible materials, 
especially under high-temperature conditions. The 
chief industrial uses of peroxides are as oxidizing 
agents, bleaching agents, and initiators of polymeri- 
zation. (2) Hydrogen peroxide. 

“Peroxidol.”^® Trademark for a series of epoxy-type 
plasticizers for vinyl resins. 

peroxyacetic acid. See peracetic acid. 

peroxybenzoyl nitrate. A component of photochemical 
smog, found to be 200 times as irritating to the eyes 
as formaldehj'de. A concentration of 0.02 ppm in air 
causes moderate to severe conjunctival irritation. 
See also smog. 

peroxyformic acid. See performic acid. 

peroxysulfuric acid. See Caro’s acid. 

perphenazine C 2 |H: 6 C 1 N 30 S. 

Properties: Crystals; sensitive to light; m.p. 97-100°C; 
insoluble in water, soluble in ethanol and acetone. 
Grade; N.D. 

Use; Medicine. 

perrhenic acid HRe 04 . Exists only in solution; com- 
mercially available as aqueous syrup. Strong, veiy 
stable monobasic acid; extremely soluble in water 
and organic solvents. 

“Persistol.”'*''" Trademark for agents for the wash- 
proof water-repellent finishing of textiles of natural 
and synthetic fibrous materials and fiber mixtures. 


Superior numbers refer to Manufacturers of Traqe Mark Products. For page number see Contents. 
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persulfuric acid. See Caro’s acid. 

“Perthane.”^^ Trademark for an agriculitural insecti- 
cide based on l,l-dichIoro-2,2-bis(para-ethyIphenyl)- 
ethane. Supplied as a vvettable powder or emulsifiable 
concentrate. 

Peru balsam. See balsam. 

pesticide. Any substance, organic or inorganic, used 
to destroy or inhibit the action of plant or animal 
pests; the term thus includes insecticides, herbicides, 
rodenticides, miticides, etc. See specific entry. Vir- 
tually all pesticides are toxic to man to a greater or 
lesser degree. Microencapsulated controlled-release 
forms are available. See note under methyl para- 
thion; see also insecticide (Hazard). For additional 
information consult International Pesticide Insti- 
tute, Syracuse, N.Y. 

“Pestmaster” Soil Fumigant-1. Trademark for a 
mixture of methyl bromide 98%, chloropicrin 2%. 
Properties: Colorless liquefied gas with a sharp pun- 
gent odor. 

Containers; 1-lb cans; steel cylinders to 400-lb net. 
Hazard; See methyl bromide. 

Uses; To control insects, weeds, nematodes, and cer- 
tain fungi in the soil. 

petalite LiAI(Si205)2 or LiaO • AljOj ■ 8Si04. 

Properties; Colorless, white, gray or occasionally pink 
mineral, white streak, vitreous luster. Resembles 
spodumene in appearance. Contains up to 4.9%lithia, 
sometimes with partial replacement by sodium or, 
less often, by potassium. Insoluble in acids. Sp. gr. 
2.39-2.46; Mohs hardness 6-6.5. 

Occurrence: United States (Massachusetts, Maine); 
Sweden. 

Uses; Source of lithium salts; in ceramics and glass, 
petitgrain oil 

Properties; Yellowish liquid; odor similar to neroli 
oil. Soluble in 70% alcohol, ether, chloroform and 
most fixed oils. Insoluble in glycerol. Sp. gr. 0.878- 
0.889 (25° C); refractive index 1.4580-1.4640 (20° C); 
angular rotation —4° to -i-l°C. Combustible; non- 
toxic. 

Derivation; From leaves and twigs of the bitter orange 
tree. Citrus aurantium amara, especially in Paraguay. 
Grades: Technical; F.C.C. 

Uses: Perfumery (soaps; synthetic neroli; skin creams); 
flavoring. 

PETN. Abbreviation for pentaerythritol tetranitrate 
(q.v.). 

“Petrex.”^‘‘ Trademark for a series of terpene-derived 
alkyd resins. 

“Petrobase.”^’ Trademark for a series of emulsifying 
and rust-preventive bases. On dilution with suitable 
petroleum oils or light distillates the proper concen- 
trate provides soluble cutting and grinding oils; sol- 
vent emulsion cleaner; preservative, slushing and 
household oils; and water-displacing fluids. 

“Petro Bond.”^’* Trademark for a bonding agent in 
the preparation of waterless foundry sands; used 
with oil and catalyst. Fine sands giving excellent 
reproduction of detail can be used since high perme- 
ability of the foundry sand is not required with this 
binder. 

petrochemical. An organic compound for which pe- 
troleum or natural gas is the ultimate raw material. 
Thus, cracking of petroleum produces ethylene which 
is converted to ethylene glycol, the latter being a 
typical petrochemical. The term is also applied to 


substances such as ammonia, because the hydrogen 
used to form the ammonia is derived from natural 
gas. Thus synthetic fertilizers are considered to be 
petrochemicals. At least 175 substances are desig- 
nated as petrochemicals including many paraffin, 
olefin, naphthene, and aromatic hydrocarbons (meth- 
ane, ethane, propane, ethylene, propylene, butenes, 
cyclohexane, benzene, toluene, naphthalene, etc.) and 
their derivatives, even though some of their commer- 
cial production is from sources other than petroleum. 
Tlie percentage of total hydrocarbon consumption 
represented by petrochemicals is steadily increasing; 
some authorities maintain that petroleum is too 
valuable to be used for fuel and that it should be 
conserved for future petrochemical development. 

petrolatum (mineral wax; petroleum jelly; mineral 
jelly). 

Properties; Colorless to amber, oily, transparent, 
amorphous mass whose consistency varies with the 
temperature. Soluble in chloroform, ether, carbon 
disulfide, benzene and oils; insoluble in water. Sp. 
gr. 0.815-0.880 at 60°C; m.p. 38-60°C. Combustible; 
nontoxic. 

Derivation: By fractional distillation of still residues 
from the steam distillation of paraffin-base petro- 
leum, or from steam-reduced crude oils from which 
the light fractions have been removed. 

Grades; Natural, produced as above; artificial, made 
by mixing heavy petroleum lubricating oil with a 
low m.p. paraffin wax; U.S.P. (white petrolatum); 

N. F. (yellow petrolatum); F.C.C. (includes both 
types). 

Containers: Glass bottles; tins; drums. 

Uses: Protective dressing and substitute for fats in 
ointments; lubricating greases; metal polishes; leather 
grease; rust preventive; perfume extractor; insect 
repellents; in foods as defoaming agent, lubricant, 
release agent, protective coating; softener in white 
or colored rubber compounds. 

petrolatum, liquid (white mineral oil) 

Properties: Colorless, transparent oily liquid, a mix- 
ture of liquid hydrocarbons; almost tasteless and 
odorless; sp. gr. 0.828-0.880 (20°C) (light), 0.860- 

O. 905 (25° C) (heavy); soluble in ether, chloroform, 
carbon disulfide, benzene, boiling alcohol, and fixed 
or volatile oils; insoluble in water, cold alcohol, 
glycerin. Combustible; nontoxic. 

Derivation: Distillation of high-boiling (330-390°C) 
petroleum fractions. 

Method of purifications; Treatment with sulfuric 
acid, caustic soda, filtration through decolorizing 
carbon, and c^stallization to remove waxes. 

Grades; Technical; U.S.P. (as mineral oil, formerly 
liquid petrolatum, heavy); N.F. (light); F.C.C. (as 
mineral oil, white). 

Containers: Glass bottles; drums; tank cars. 

Uses; Medicine (laxative); cosmetics; dispersants; dil- 
uents, etc. in white or colored rubber and plastic 
compounds; compressor and textile lubricants; dis- 
persants for reactive compounds such as metal hy- 
drides; catalyst carrier; in foods as binder, defoam- 
ing agent, lubricant, release agent, fermentation aid, 
protective coating. 

petrolatum wax. A microcrystalline wax containing 
hydrocarbons from C33H70 to C^Hjs. Solidifying 
range 71 to 83°C. See also wax, microcrystalline. 

“Petrolene.”™ Trademark for a petroleum solvent 
prepared by straight-run distillation. 

Properties: Water-white; initial boiling point 140- 
145°F, 95% distills between 195 and 200°F; sp. gr. 
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0.701 (60°F); flash point (TCC) — 16°F; mild; non- 
residual odor. 

Hazard; Highly flammable; dangerous fire risk. 

Use: Rubber cements; sealers; fast-drying lacquers; 
lacquer dopes; roto inks used on high-speed presses. 

petroleum (crude oil). A highly complex mixture of 
paraffinic, cycloparaffinic (naphthenic), and aromatic 
hydrocarbons, containing low percentages of sulfur 
and trace amounts of nitrogen and oxygen com- 
pounds. Said to have originated from both plant and 
animal sources from 10 to 20 million years ago. In 
the U.S., the chemical basis of petroleum varies 
with location; in general, Pennsylvania crudes are 
aliphatic (wax-base). Far Western crudes are aro- 
matic (asphalt-base), and Mid-Continent crudes 
mixed-base. TTie most important petroleum fractions, 
obtained by cracking or distillation, are various 
hydrocarbon gases (butane, ethane, propane), naph- 
tha of several grades, gasoline, kerosene, fuel oils, 
gas oil, lubricating oils, paraffin wax, and asphalt. 
From the hydrocarbon gases, ethylene, butylene and 
propylene are obtained; these are important indus- 
trial intermediates, being the source of alcohols, 
ethylene glycols, and monomers for a wide range of 
plastics, elastomers, and pharmaceuticals. Benzene, 
phenol, toluene, and xylene can be made from pe- 
troleum, and hundreds of other products, including 
biosynthetically produced proteins, are petroleum- 
derived. About 5% of the petroleum consumed in the 
U.S. is used as feedstocks by the chemical industries. 
Occurrence: At present about two-thirds of the world’s 
proven resources are in the Middle East and North 
Africa, the other third being divided among the U.S., 
Canada, Venezuela, and U.S.S.R., with minorsources 
in the North Sea area, Indonesia, Mexico, Rumania 
and Australia. Existence of sizable off-shore depos- 
its on the eastern continental shelf has still to be 
proved. 

Properties; Viscous dark-brown liquid; unpleasant 
odor; sp. gr. 0.78-0.97. Flash point 20-90°F. 

Hazard; Flammable, moderate fire risk. Moderately 
toxic by ingestion; local skin irritant. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. For further information, refer to 
American Petroleum Institute, 1271 Ave. of the 
Americas, New York, N.Y. 

See also natural gas; petrochemical. 

Note: Authorities state that the world’s petroleum 
resources will be exhausted before the year 2050 at 
present rate of consumption. Tlie need for both con- 
servation and full-scale development of alternative 
energy sources is an urgent necessity. See energy 
sources. 

petroleum benzin. A special grade of ligroin (q.v.). 

petroleum coke. See coke. 

petroleum ether. This term is used synonymously with 
petroleum naphtha by MCA. It is also sometimes 
used as a synonym for ligroin or petroleum benzin. 
It is technically a misnomer, for it is not an ether in 
the chemical sense. For details about specified dis- 
tillation ranges and other distinctive properties, 
consult ASTM and API specifications. Also see 
naphtha, petroleum. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 

petroleum gas, liquefied. See liquefied petroleum gas. 

petroleum jelly. See petrolatum. 


petroleum naphtha. See naphtha. (1) 

petroleum spirits. See naphtha (la). In Great Britain 
the term “petroleum spirits” refers to a volatile hy- 
drocarbon mixture having a flash point below 32° F. 
Hazard: Highly flammable, dangerous fire risk. 
Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

See also spirits. 

petroleum, synthetic. See pyrolysis. 

petroleum thinner. See naphtha (la). 

petroleum wax. A high molecular weight solid hydro- 
carbon derived from petroleum. There are three 
types: paraffin waxes, microcrystalline waxes, and 
petrolatum waxes. All three are made mostly by sol- 
vent dewaxing, although pressing and sweating pro- 
cesses are still used. See specific entrj'. 

“Petrolite.” Trademark for a series of petroleum 
and synthetic microcrystalline waxes. 

“Petromix.”'*^ Trademark for a soluble oil base, 
made from petroleum sulfonates. 

“Petronates.”'*^ Trademark for salts of petroleum sul- 
fonic acids vary’ing in molecular weight and color. 
Uses: Emulsifying agents; dispersing agents; wetting 
agents; corrosion-preventive. 

“Petronauba.”''* Trademark for a series of emulsifiable 
microcrystalline waxes. 

“Pefrosul.”^^ Trademark for a series of highly pu- 
rified natural petroleum sulfonate products available 
in high, medium and low molecular weight ranges. 
Useful in applications requiring the surface active 
functions of foaming, detergency, emulsibility, dis- 
persion, solubilization, spreading and rust protec- 
tion. 

“Petrotect.”’^ Trademark for a series of rust-preven- 
tive and hydraulic fluids in general meeting military' 
specifications. The rust preventives are classified as 
solvent cut backs, petrolatum barriers, general pur- 
pose preservatives, and engine preservative lubri- 
cants. Hydraulic fluids include both preservative and 
operational types. 

“Petrothene.”'^^ Trademark for polypropylene resins 
for blown, cast, and water-quenched films; substrate 
coating; wire and cable coating; injection molding; 
blow molding; thermoforming; pipe extrusion, calen- 
dering. Available as solid cubes and pellets in natural 
and black. 

“Petrotone.”’’^ Trademark for an organophilic clay 
that increases suspending properties of crude or 
refined oils and oil muds without appreciably in- 
creasing gels. Makes the use of weighted oil muds 
safer and more economical. 

“Petrowet” Trademark for a surface-active agent 
composed of saturated-hydrocarbon sodium sulfo- 
nate. A wetting and penetrating agent effective in 
high concentrations of electrolytes and acids, suit- 
able for use in acidizing of oil wells. 

pewter. Tin alloys with 5-15% antimony, 0-3% cop- 
per, and 0-15% lead. White metal (q.v.) and britan- 
nia metal are also of this general composition. 

“PexoI.”“^ Trademark for fortified rosin sizes based 
on rosin adducts. Available as dry' products and 
pastes in both pale and dark ty'pes. 
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PF resins. Abbreviation for phenol-formaldehyde res- 
ins (q.v.). 

PG. Abbreviation for polypropylene glycol (q.v.). 

PGA. Abbreviation for pteroylglutamic acid. See folic 
acid. 


pH 


pH is a value taken to represent the acidity or al- 
kalinity of an aqueous solution; it is defined as the 
logarithm of the reciprocal of the hydrogen-ion con- 
centration of a solution: 


[H*] 

Pure water is the standard used in arriving at this 
value. Under ordinary conditions water molecules 
dissociate into the ions and OH', with recom- 
bination at such a rate that with very pure water at 
22°C there is a concentration of oppositely charged 
ions of 1/10,000,000, or 10'^, mole per liter. This is 
commonly expressed by saying that pure water has a 
pH of 7, which means that its concentration of hy- 
drogen ions is expressed by the exponent 7, without 
its minus sign. 

When acids or hydroxyl-containing bases are in 
water solution they ionize more or less completely, 
furnishing varying concentrations of H* and OH' 
ions, respectively, to the solution. Strong acids and 
bases ionize much more completely than weak acids 
and bases; thus strong acids give solutions of pH I 
to 3, while solutions of weak acids have a pH of 
about 6. Strong bases give solutions of pH 12 or 13, 
while weak bases give solutions of pH about 8. As 
the pH scale is logarithmic, the intervals are expo- 
nential, and thus represent far greater differences 
in concentration than t' ' ' 

to indicate. (See table). 


Acid side (excess 
of H’ ions) 


Neutrality 

Alkaline side (excess 
of OH 'ions) 


Liquid 
Pure water 
Sea water 
Electroplating bath 
.01 N HCl 
.01 N NaOH 
. 1 N acetic acid 
.1 ANHjOH 
Gastric juices 
Urine 
Blood 
Milk 

Soil (optimum for crops) 


values 

themselves seem 


Ratio ofH'orOH' 


Concentration to 

pH 

That of Pure 

Value 

Water at 22° C 

1 

1,000,000 

2 

100,000 

3 

10,000 

4 

1,000 

5 

100 

6 

10 

7 

1 

8 

10 

9 

100 

10 

1,000 

11 

10,000 

12 

100,000 

13 

1,000,000 


pH Value 
7 

8.5- 10 

6.5- 5 
2 

12 

3 

II 

2 

5- 7 

7.3-7.5 

6.5- 7 

6- 7 


In acid-base titrations, changes in pH can be de- 
tected by indicators (q.v.) such as methyl orange 


phenolphthalein, etc. Litmus paper can also be used 
as a rough indication of acidity or alkalinity. In 
carrying out titrations the point at which the solu- 
tion is found to be neutral (pH 7) is not always the 
correct end point. 

pH control is of critical importance in a large 
number of industrial operations such as water puri- 
fication, chrome tanning process for leather, in pres- 
ervation of food products, in electroplating baths, 
dyeing, agriculture, and numerous other instances. 

See also acid; base. 

“Phaltan.””’ Trademark for fungicide formulations 
containing N-trichloromethylthiophthalimide. 

“Phanadorn” Calcium. Trademark for cyclobarbital 
calcium. 

“Phantolid.”"’^ Trademark for a standardized mix- 
ture of structural isomers of 1,1, 2,3,3, 5-hexamethyl- 
indan methyl ketone. 

Properties: Waxy, white solid with musk-like odor 
that begins to sinter at about 35°C and becomes liq- 
uid at about 40°C. Soluble in conventional solvents 
and essential oils. 

Use: Perfumery. 

pharmaceutical. A broad term that includes not only all 
types of drugs, medicinal and curative products but 
also such ancillary products as tonics, dietary sup- 
plements, vitamins, deodorants and the like. See also 
drug. 

“Pharmasorb.”’’ Trademark for a pharmaceutical 
grade of attapulgus clay. 

“Pharmolin.”” Trademark for a pharmaceutical grade 
of kaolin. 

phase. 

(1) One of the three states or conditions in which 
substances can exist, i.e., solid, liquid, or gas(vapor). 
The condition depends primarily on the concentra- 
tion of atoms or molecules: solids are the most 
dense, gases the least, and liquids occupy the inter- 
mediate position. Solids are normally crystalline, 
liquids are amorphous, and gases are without struc- 
ture. See also matter. 

(2) A physically distinct and mechanically separ- 
able portion of a dispersion or solution. Phases may 
be either solid, liquid, or gaseous (vapor). In any 
mixture or solution the major component is called the 
continuous or external phase and the minor com- 
ponent the dispersed or internal phase. The latter 
may or may not be uniformly dispersed in the con- 
tinuous phase. See colloid chemistry; solution. 

phase rule. Propounded by J, Willard Gibbs (q.v.) in 
1877, the phase rule is a general system F = n — r-^2 
stating the boundaries of thermodynamic equilib- 
rium in a system of chemical reactants. The number 
of degrees of freedom (F) allowed in a given hetero- 
geneous system may be examined by analysis or ob- 
servation and plotted on a graph by proper choice 
of the components («), the phases (/-), and the inde- 
pendently variable factors of temperature and pres- 
sure. 

The principles of the phase rule apply to all mul- 
ticomponent systems, including solvent blends, glass, 
alloys and plastics. 

Phe Abbreviation for phenylalanine. 

alpha-phellandfene (4-isopropyl- 1-methyl- 1,5-cyclohex- 
adiene) CH3 C:CHC H2CH[CH(CH3);]CH:CH. A 

monocyclic terpene occurring as (a) d- and (b) /-op- 
tical isomers. 
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Properties: Colorless oil; insoluble in water; soluble 
in ether, (a) Sp. gr. 0.8463 (25°C); b.p. 66-68°C (16 
mm); refractive index 1.4777. (b) Sp. gr. 0.8324 
(20° C); b.p. 58-59° C (16 mm); refractive index 
1.4724. Combustible. 

Derivation: (a) Found in ginger oil; Ceylon and Sey- 
chelles cinnamon oil. (b) Found in eucalyptus oil. 

Hazard: Moderately toxic by ingestion and skin ab- 
sorption; strong irritant. 

Uses: Flavoring; perfumery. 

beta^hellandrene (4-isopropyl- l-methylene-2-cyclohex- 
ene) CH2. CCH:CHCH[CH(CH3)2]CH;C H2. A mo- 
nocyclic terpene occurring as (a) d- and (b) /-optical 
isomers. 

Properties: (a) Mobile oil with pleasant odor and a 
burning taste. Sp. gr. 0.8520 (20°C); b.p. 171-172°C 
(760 mm); refractive index 1.4788. (b) Mobile oil; 
sp. gr. 0.8497 (15°C); b.p. 178-179°; flash point 
120°F (T.C.C.). Refractive index 1.4800. Both are 
insoluble in water and alcohol; soluble in ether. 
Combustible. 

Derivation: (a) lemon oil. (b) Japanese peppermint oil. 

Hazard; Moderate fire risk. 

“PhemeroI.”’^° Trademark for benzethonium chloride 
(q.v.). 

phenacaine hydrochloride 
C2H50C6H4NCH(CH3)NC6H40C2H5 • HCl • H2O. 
N,N -Bis(para-ethoxyphenyl) acetamidine hydrochlo- 
ride. 

Properties: Small, white ciystals; odorless; faintly 
bitter taste. Incompatible with alkalies. M.p. 190°C. 
Soluble in alcohol, boiling water and chloroform; 
less so in cold water, insoluble in ether. 

Grades; N.F.; technical. 

Use: Medicine. 

phenacemide (phenylacetylurea) 
C6H5CH2CONHCONH2. 

Properties: White to creamy white, odorless, tasteless 
crystalline solid; m.p. 212-216°C; slightly soluble in 
alcohol, benzene, chloroform and ether; very slightly 
soluble in water. 

Use: Medicine. 

phenacetin. U.S.P. name for acetophenetidin (q.v.). 

phenacyl chloride. See chloroacetophenone. 

phenacyl fluoride. See fluoroacetophenone. 

“Phenamine.” Trademark for a series of direct dye- 
stuffs, used for the dyeing of cotton and paper. 

phenanthraquinone. See phenanthrenequinone. 

phenanthrene C14H10. 



Properties: Colorless, shining crystals. Soluble in al- 
cohol, ether, benzene, carbon disulfide and acetic 
acid; insoluble in water. Sp. gr, 1.063; m.p. 100.35°C; 
b.p. 340° C. Combustible. 

Derivation; Fractional distillation of high-boiling 
coal-tar oils, with subsequent recrystallization from 
alcohol. 

Hazard; Carcinogenic agent. Tolerance, 0.2 mg per 
cubic meter in air. 


Uses: Dyestuffs; explosives; synthesis of drugs; bio- 
chemical research; phenanthrenequinone. 

phenanthrenequinone. (Erroneously; phenanthraqui- 
none) C14HSO2. 

Properties: Yellow-orange, needle-like crystals. Solu- 
ble in sulfuric acid, benzene; glacial acetic acid and 
hot alcohol; slightly soluble in ether; insoluble in 
water. Sp. gr. 1.4045; m.p. 206-207°C; b.p. sublimes 
above 360°C. 

Derivation: By oxidation of a boiling solution of phe- 
nanthrene in glacial acetic acid with chromic acid, 
solution in sodium disulfite, precipitation by means 
of hydrochloric acid and recrystallization. 

Uses; Organic synthesis; dyes. 

1,10-phenanthroline (4,5-phenanthroline; ortho-phenan- 
throline) CoUgNi ' H2O. A heterotricyclic com- 
pound. 

Properties: White crystalline powder; m.p. 93-94°C, 
anhydrous 117°C. Slightly soluble in water; soluble 
in alcohol, benzene. 

Derivation: Made by heating ortho-phenylenediamine 
with glycerin, nitrobenzene and concentrated sulfuric 
acid; or in like manner from 8-aminoguinoline. 

Uses; Forms a complex compound with ferrous ions 
used as an indicator; drier in coatings industry. 

phenarsazine chloride. See diphenylaminechloroarsine. 

phenazine (azophenylene) C6H4N2C6H4. A tricyclic 
compound. 

Properties; Yellow crystals; m.p. 170-17I°C; b.p. 
>360°C; very slightly soluble in water; soluble in 
alcohol and ether. Combustible. 

Uses: Organic synthesis; manufacture of dyes; larvicide. 

phenethicillin. See potassium alpha-phenoxyethyl peni- 
cillin. 

phenethyl acetate. See 2-phenylethyl acetate. 

phenethyl alcohol (phenylethyl alcohol; 2 phenyletha- 
nol; benzyl carbinol) C6H5CH2CH2OH. 

Properties: Colorless liquid; floral odor; sharp burn- 
ing taste; sp. gr. 1.017-1.020 (25°C); refractive index 
(n 20/D) 1.5310-1.5340; f.p. -27°C; b.p. 219°C. 
Flash point 2J6°F. Soluble in 50% alcohol; soluble 1 
part in 50 parts of water; soluble in fixed oils, alco- 
hol, and glycerol; slightly soluble in mineral oil. 
Combustible. 

Derivation: (a) By reduction of phenylacetic ethyl 
ester by sodium in absolute alcohol, (b) By the ac- 
tion of ethylene oxide on phenylmagnesium bromide 
and subsequent hydrolysis. 

Grades; Technical; N.F.; F.C.C. 

Containers: Tin cans and glass bottles; drums. 

Uses: Organic synthesis; synthetic rose oil; soaps; 
flavors; antibacterial; perservative; medicine. 

sec-phenethyl alcohol. See alpha-methylbenzyl alcohol, 
phenethylamine. See 2-phenylethylamine. 
phenethyl anthranilate. See 2-phenylethyl anthranilate. 
phenethyl isobutyrate. See 2'phenylethyl isobutyrate. 

phenethyl phenylacetafe. See 2-phenylethyl phenylace- 
tate. 

phenethyl propionate. See 2-phenylethyl propionate, 
phenethyl salicylate. See 2-phenyIethyi salicylate. 

ortho-phenetidine (2-aminophenetole) NH2C{,H40C2H5. 
Properties: Oily liquid; rapidly becomes brown on ex- 
posure to light or air. Solidifies below — 20°C; b.p. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



PARA-PHENETIDINE 


66S 


228-230° C. Soluble in alcohol and ether; insoluble 
in water. Combustible. 

Derivation; Reduction of 9 rthq-nitrophenetole with 
iron filings and hydrochloric acid. 

Hazard; Toxic by ingestion and inhalation. 

Use; Manufacture of dyes; laboratory reagent. 

para-phenctidine (4-aminophenetole) NHJC 6 H 4 OC 2 H 5 . 
Properties; Colorless oily liquid; becomes red to 
brown on exposure to air and light. Sp. gr. 1.0613 
(15°C); m.p. 2-4°C; b.p. 253-255°C. Insoluble in 
water; soluble in alcohol. Combustible. 

Derivation; Ethylating para-nitrophenol with ethyl 
sulfate or chloride in presence of sodium hydroxide 
followed by reduction with iron filings and hydro- 
chloric acid. 

Hazard; Toxic by ingestion and inhalation. 

Uses; Dyestuffs intermediate; pharmaceuticals; medi- 
cine; laboratory reagent. 

phcnetole (phenyl ethyl ether) C 6 H 5 OC 2 HS. 

Properties; Colorless liquid; b.p. 172°C; f.p. -30°C; 
sp. gr. 0.967 (20/4°C); insoluble in water; soluble in 
alcohol and ether. Combustible; low toxicity. 

phenetsal. See para-acetylaminophenyl salicylate. 

“Phenex.”’" Trademark for alpha-ethyl-beta-propyl- 
aerylaniline. Used as an accelerator for natural and 
synthetie rubber and latexes. 

“Phenidone.”^” Trademark for l-phenyl-3-pyrazoli- 
done (q.v.). 

phenindione (2-phenyl- 1,3-indanedione) C 15 H 10 O 2 . 
Properties; Pale yellow crystalline material; practi- 
cally odorless; insoluble in water; soluble in metha- 
nol, alcohol, ether, acetone, benzene. Solutions in 
alkalies are red; in concentrated sulfuric acid blue. 
Use; Medicine (blood anticoagulant). 

pheniramine maleate (prophenpyridamine maleate) 
C 16 H 20 N 2 • CiHjOj. l-Phenyl-l-(2-pyridyl)-3-dimeth- 
ylaminopropane maleate. 

Properties; White crystalline powder with faint amine- 
like odor. M.p. 104-108°C. Vei 7 soluble in alcohol 
and water, only slightly soluble in benzene and ether. 
1% solution has pH between 4.5-5.5. 

Grade; N.F. 

Use; Medicine (antihistamine). 

“Phenmad.”’^’ Trademark for a 10% phenylmercuric 
acetate aqueous solution. Used as a turf fungicide. 
Hazard; Highly toxic. 

phenobarbital (phenylbarbital; phenylethylmalonylurea; 
5-ethyl-5-phenylbarbituric acid) Ci 2 Hi 2 N 203 . 
Properties; White, shining, crystalline powder odor- 
less, stable. M.p. 174-178°C. Soluble in alcohol, 
ether, chloroform, benzene, alkali hydroxides, alkali 
carbonate solutions; sparingly soluble in water. 
Derivation; Condensation of phenylethylmalonic acid 
derivatives and urea. 

Grade; U.S.P. 

Containers; Glass bottles; fiber cans, drums. 

Hazard; Toxic; may have damaging side effects. See 
barbiturate. 

Use; Medicine (sedative); laboratory reagent. Also 
available as the sodium salt, which has good water- 
solubility. 

icnocon hydrochloride (aminoacetophenetidide hydro- 
clilqride; glycocoll-para-phenetidine hydrochloride) 
C2H50Cf,H4NHC0CH:NH2 • HCl. 

Properties; Fine, white crystalline powder; soluble in 
water and warm alcohol; slightly soluble in chloro- 
form, ether and benzene. M.p. 95°C. 


Derivation; By the action of aminoacetic acid upon 
phenetidine and acidifying. 

Use; Medicine. 

“Pheno”Dyes.” Trademark for a group of direct dyes 
used for coloring paper. 

“Phenoform.”^”’ Trademark for a series of dyestuffs 
and pigments used to color phenol-formaldehyde 
resins. 

phenol 

(I) A class of aromatic organic compounds in which 
one or more hydroxy groups are attached directly to 
the benzene ring. Examples are phenol itself (benzo- 
phenol), the cresols, xylenols, resorcinol, naphthols. 
Though technically alcohols, their properties are 
quite different. (2) Phenol (carbolic acid; phenylic 
acid; benzophenol; hydroxybenzene) QHjOH. 



Properties; White, crystalline mass which turns pink 
or red if not perfectly pure or if under influence of 
light; absorbs water from the air and liquefies; dis- 
tinctive odor; sharp burning taste. When in very 
weak solution it has a sweetish taste; sp. gr. 1.07; 
m.p. 42.5-43°C; b.p. 182°C; flash point I72.4°F. 

(C.C.). Soluble in alcohol, water, ether, chloroform, 
glycerol, carbon disulEide, petrolatum, fixed or vola- 
tile oils and alkalies. Combustible. Autoignition 
temp. I3I9°F. 

Derivation; Most of the phenol in the U.S. is made by 
the oxidation of cumene, yielding acetone as a by- 
product. The first step in the reaction yields cumene 
hydroperoxide, which decomposes with dilute sulfuric 
acid to the primary products, plus acetophenone and 
phenyl dimethyl carbinol. Other processes include 
sulfonation, chlorination of benzene, Raschig, and 
oxidation of benzene. 

Method of purification; Rectification. 

Grades; Fused, crystals or liquid, all as technical 
(82%, 90%, 95%, other components mostly cresols); 
C.P. and U.S.P. 

Containers; 25- and 55-gal drums; tank cars; tank 
trucks. 

Hazard; Toxic by ingestion, inhalation, and skin ab- 

■ sorption. Strong irritant to tissue. Tolerance, 5 ppm 
in air. Safety data sheet available from Manufac- 
turing Chemists Assn., Washington, D.C. 

Uses; Phenolic resins; epoxy resins (bisphenol-A); 
nylon-6 (caprolactam); 2,4-D; selective solvent for 
refining lubricating oils; adipic acid; salicylic acid; 
phenolphthalein; pentachlorophenol; acetopheneti- 
dine; picric acid; germicidal paints; pharmaceuticals; 
laboratory reagent; dyes and indicators; slimicide. 

Shipping regulations; (Rail, Air) Solid, or liquid if 
containing over 50% benzophenol; Poison label. 
Legal name; carbolic acid. 

Note: High-boiling phenols are mixtures containing 
predominantly meta-substituted alkyl phenols. Their 
boiling point ranges from 238 to 288° C; they set to 
a glass below — 30°C. They are used in phenolic 
resins, as fuel-oil sludge inhibitors, as solvents and 
as rubber chemicals. 

phenolate process. A process for removing hydrogen 
sulfide from gas by the use of sodium phenolate, 
which reacts with the hydrogen sulfide to give so- 
dium hydrosulfide and phenol. This can be reversed 
by steam heat to regenerate the sodium phenolate. 
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phenol coefficient. In determining the effectiveness of 
a disinfectant using phenol as a standard of compar- 
ison, the phenol coefficient is a value obtained by 
dividing the highest dilution of the test disinfectant 
by the highest dilution of phenol that sterilizes a 
given culture of bacteria under standard conditions 
of time and temperature. 

See also disinfectant. 

phenol-formaldehyde resin. The first synthetic thermo- 
setting polymer, the reaction product of phenol with 
aqueous 37-50% formaldehyde at 50-100°C, with 
basic catalyst; discovered by Baekeland (q.v.) in 1907 
and trademarked “Bakelite” in 1911. Polymerization 
is of the condensation type, proceeding through 
three stages. With an acid catalyst novolak resins 
(q.v.) are produced, which are thermoplastic. 
Properties; Gray to black, hard, infusible solid when 
cured; resistant to moisture, solvents and heat up to 
200°C; dimensionally stable; good electrical resis- 
tance; noncombustible; sound- and noise-absorbent; 
decomposed by oxidizing acids; fair resistance to 
alkalies. Cannot be successfully colored. Generally 
nontoxic. 

Uses; Molded and cast articles; bonding powders; ion 
exchange; laminating and impregnating; plywood 
and glass-fiber composites; ablative coatings for aer- 
ospace use; binder for oil-well sands; paint and 
baked enamel coatings; thermal and acoustic insula- 
tion, brake linings, clutch facings, shell molds; chem- 
ical equipment, machine and instrument housings, 
machine parts, electrical devices. See also A-, B-, and 
C'Stage resin; novolak; Baekeland; phenolic resin. 

phenol-furfural resin. A phenolic resin that has a some- 
what sharper transition than phenol-formaldehyde 
from the soft, thermoplastic stage to the cured, in- 
fusible state and can be fabricated by injection mold- 
ing since it has little tendency to harden before curing 
conditions are reached. 

phenolic resin. Any of several types of synthetic 
thermosetting resin obtained by the condensation of 
phenol or substituted phenols with aldehydes such as 
formaldehyde, acetaldehyde, and furfural. Phenol- 
formaldehyde resins (q.v.) are typical and constitute 
the chief class of phenolics. 

phenolphthalein (C 6 H 40 H) 2 C 202 C 6 H 4 (an approxima- 
tion). 3,3-Bis(para-hydroxyphenyl)phthalide. 
Properties; Pale yellow powder; forms an almost col- 
orless solution in neutral or acid solution in pres- 
ence of alkali, but colorless in the presence of large 
amounts of alkali. Soluble in alcohol, ether, and 
alkalies; insoluble in water. Sp. gr. 1.2765; m.p. 
261°C. 

Derivation; Interaction of phenol and phthalic anhy- 
dride in sulfuric acid. 

Grades; Technical; pure reagent; N.F. 

Containers; Bottles; cans; drums. 

Uses; Dyes; acid-base indicator; laboratory reagent; 
medicine (laxative). 

phenol red. See phenolsulfonephthalein. 

phenolsulfonephthalein (phenol red) 

(C 6 H 40 H) 2 C 0 S 02 C 6 H 4 (an approximation). 
Properties; Bright to dark red crystalline powder. 
Stable in air. Slightly soluble in water, alcohol, and 
acetone; almost insoluble in chloroform and ether; 
soluble in alkali hydroxides and carbonates. 
Derivation; Reaction of phenol with ortho-sulfoben- 


zoic acid anhydride. Differs from phenolphthalein in 
containing an SO 2 group in place of CO. 

Grades: Technical; reagent; U.S.P. The U.S.P. spell- 
ing is phenolsulfonphthalein. 

Uses; Acid-base indicator; diagnostic reagent in medi- 
cine; laboratory reagent. 

phenolsulfonic acid (sulfocarbolic acid) HOC 6 H 4 SOJH. 
Properties; Yellowish liquid, becoming brown on ex- 
posure to air. A mixture of ortho- and paraphenol- 
sulfonic acids. Soluble in water and alcohol. 
Derivation: Action of sulfuric acid on phenol. 

Grades: Technical; reagent. 

Hazard: Strong irritant to skin and tissue; moder- 
ately toxic. 

Uses: Water analysis; laboratory reagent; electro- 
plated tin coating baths; manufacture of intermedi- 
ates and dyes; pharmaceuticals. 

Shipping regulations: (Rail) Corrosive material, 
n.o.s.. White label. (Air) Corrosive label. 

phenol trinitrate. See picric acid. 

“Phenoplast.”^®’ Trademark for a cold-setting liquid 
phenolic resin coating. 

phenothiazine (thiodiphenylamine) 
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Properties: Grayish-green to greenish-yellow powder, 
granules or flakes. Tasteless; slight odor. Insoluble 
in ether and water; soluble in acetone. M.p. 175- 
185°C; b.p. 371°; sublimes 130°C (1 mm). 

Derivation; By reaction of diphenylamine and sulfur 
in presence of an oxidizing catalyst. 

Grades: Technical; N.F. 

Hazard: Moderately toxic by ingestion. Absorbed by 
skin. Tolerance, 5 mg per cu meter of air. 

Uses: Insecticide; manufacture of dyes; parent com- 
pound for chlorpromazine and related antipsychotic 
drugs; polymerization inhibitor; antioxidant. 

phenoxyacetic acid C 6 H 5 OCH 2 COOH. 

Properties: Light tan powder; b.p. 285° C; m.p. 98°C; 
soluble in ether, water, methanol, carbon disulfide, 
glacial acetic acid. Combustible. 

Uses: Intermediate for dyes, pharmaceuticals, pesti- 
cides, other organics; fungicides; flavoring; labora- 
tory reagent. 

phenoxybenzamine hydrochloride 

C6H50CH2CH(CH3)N(CH2C6H5)(CH2)2C1 • HCl. 

Properties: Crystals; m.p. 137.5-140°C; soluble in al- 
cohol, propylene glycol; slightly soluble in water. 

Use; Medicine. 

phenoxydihydroxypropane. See phenoxypropanediol. 

2-phenoxyethanol. See ethylene glycol monophenyl 
ether. 

alpha-phenoxyethylpenicillin. See penicillin. 

phenoxymethylpenicillin (penicillin V) C 16 H 18 N 2 O 5 S. 

Properties: White, odorless, crystalline powder; very 
slightly soluble in water; soluble in alcohol and ace- 
tone. Insoluble in fixed oils; pH of saturated solu- 
tion is 2. 5-4.0. 

Grade; N.F. 

Use; Medicine (antibiotic for oral use). Available 
also as potassium salt. 
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nhenoxypropanediol (l-phenoxypropanediol-2,3) 

^ aH50CH2CH0HCH20H. 

Properties: White crystalline solid; m.p. 53 C; b.p. 
150-155°C (4 mm); soluble in water, alcohol, glyc- 
erin, carbon tetrachloride, warm benzene; insoluble 
in gasoline. Combustible. 

Derivation: Phenol and glycerol. 

Uses: Medicine; plasticizer; resins; lacquers. 


phenoxypropylene oxide C 6 H 5 OCH 2 CHCH 2 O. 
Properties: Practically colorless liquid with charac- 
teristic odor. Very slightly soluble in water; sp. gr. 
1.1110 (20/20°C); b.p. 244.2°C (760 mm); vapor 
pressure less than 0.1 mm (20°C); f.p. 2.8°C; viscos- 
ity 6.93 cp (20°C). 

phenoxy resin. A high molecular weight thermoplastic 
copolymer of bisphenol A and epichlorohydrin hav- 
ing the basic molecular structure — [OQH 4 C(CH 3 ) 2 - 
C 6 H 40 CH 2 CH( 0 H)CH 2 ]„— (n is about 100). It uses 
the same raw materials as epoxy resins, but contains 
no epoxy groups. It may be cured by reacting with 
polyisocyawates, anhydrides or other cross-Unking 
agent capable of reacting with hydroxyl groups. 

The ductility of phenoxy resins resembles that of 
metals. They are transparent and are also charac- 
terized by low mold shrinkage, good dimensional 
stability and moderately good resistance to tempera- 
ture and corrosives. Phenoxy resins are soluble in 
methyl ethyl ketone and have been used for coatings 
and adhesives. A typical injection-molded speci- 
men has a tensile strength of 9000 psi, heat distortion 
point ISS^F at 264 psi load, and specific gravity 1.18. 

They may be extruded or blow-molded. Parts may 
by thermally formed and heat- or solvent-welded. 
Some applications are blow-molded containers, pipe, 
ventilating ducts and molded parts. 

“Phenurone.”^ Trademark for phenacemide (q.v.). 

phenyl. The univalent QH 5 group derived from ben- 
zene, and characteristic of phenol and other deriva- 
tives. See following entries. 

phenylacetaldehyde (alpha-toluic aldehyde) 

C6H5CH2CHO. 

Properties: Colorless liquid; strong hyacinth-like odor. 
Soluble in 2 parts of 80% alcohol; soluble in ether 
and most fixed oils; very slightly soluble in water. Sp. 
gr. 1.023 to 1.030 (25°C); f.p. below -10°C; b.p. 
193 to 194° C; refractive index 1.520-1.530. Becomes 
more viscous on aging. Combustible. 

Derivation: From phenyl-alpha-chloroacetic acid, by 
action of alkalies; oxidation of phenylethyl alcohol. 
Grades: Technical; 50% solution in benzyl alcohol" 
F.C.C. 

Uses: Perfumes; flavoring; laboratory reagent. 

phenylacetaldehyde dimethylacetal (alpha-tolyl aldehyde 
dimethyl acetal) C 6 H 5 CH 2 CH(OCH 3 ) 2 . 

Properties: Colorless liquid; strong odor; more stable 
than phenylacetaldehyde; not known to cause discol- 
oration; sp. gr. 1.000-1.004 (25/25°C); refractive 
index 1.493-1.496 (20°C); soluble in 2 parts of 70% 
alcohol Flash point 191°F (TCC). Combustible. 
Grades: Technical; F.C.C. 

Uses: Perfumery; flavoring; laboratory reagent. 

phenylacetamide (alpha-phenylacetamide) 

CtHjCHjCONH:. 

Properties: White crystals; b.p. 280-290°C (decom- 
poses); m.p. 156-160°C; soluble in hot water and al- 
whol; very slightly soluble in cold water and ether. 
Combustible; low toxicity. 


Derivation; Partial hydrolysis of benzyl cyanide; de- 
hydration of ammonium phenyl acetate. 

Containers: Fiber drums. 

Uses: Organic synthesis; pharmaceuticals; penicillin 
precursors; laboratory reagent. 

N-phenylacetamide. See acetanilide. 

phenyl acetate (acetylphenol) C 6 H 5 OOCCH 3 . 
Properties: Water-white liquid; soluble in alcohol and 
ether; slightly soluble in water. Sp. gr. 1.073 (25/ 
25°C); boiling point 195-196°C; flash point 176°F. 
Combustible. Low toxicity. 

Derivation: (a) From phenol and acetyl chloride, (b) 
By heating triphenyl phosphate with potassium ace- 
tate and alcohol. 

Containers; Glass bottles; carboys; drums. 

Uses: Solvent; organic synthesis; laboratory reagent. 

phenylacetic acid (alpha-toluic acid) C 6 H 5 CH 2 CO 2 H. 
Properties: Shiny, white plate crystals; sp. gr. 1.0809; 
floral odor; f.p. 76-78°C; b.p. 262°C; soluble in al- 
cohol and ether; slightly soluble in cold water. Com- 
bustible. 

DcTivafiotv. From benzyl cyanide. 

Grades; Technical; F.C.C. 

Uses: Perfume; medicine; manufacture of penicillin; 
fungicide; plant hormones; flavoring; laboratory rea- 
gent. 

phenylacetonitrile. See benzyl cyanide, 
alpha-phenylacetophenone. See deoxybenzoin. 

phenylacetyl chloride C 6 H 5 CH 2 COCI. 

Properties: Colorless liquid; refractive index 1.5320 
(20° C). 

Containers: Carboys, nickel drums. 

Hazard; Strong irritant. 

Uses: Acylating agent, including manufacture of es- 
ters for flavors; laboratory reagent. 

phenylacetylurea. See phenacemide. 
beta-phenylacrylic acid. See cinnamic acid, 
phenylacrylyl chloride. See cinnamoyl chloride. 

phenylalanine (alpha-amino-beta-phenylpropionic acid) 
QH 5 CH 2 CH(CH 2 )C 00 H. An essential amino acid. 
Properties; L(— )-phenylalanine: Plates and leaflets 
from concentrated aqueous solutions; hydrated nee- 
dles from dilute aqueous solutions; decomposes 
283°C; soluble in water; slightly soluble in methanol 
and ethanol. 

D(-l-)-phenylalanine: Leaflets from water; decom- 
poses 285°C; soluble in water; slightly soluble in 
methanol. 

DL-phenylalanine: Leaflets or prisms from water 
or alcohol; sweet tasting; decomposes 318-320°C; 
soluble in water. 

Sources; (L— )-Phenylalanine is isolated commercially 
from proteins (ovalbumin, lactalbumin, zein, and 
fibrin). DL-Phenylalanine is synthesized from alpha- 
acetaminocinnamic acid. 

Grades: Technical; F.C.C. 

Containers: Glass bottles; fiber cans; drums. 

Uses: Biochemical research; dietary supplement; syn- 
thetic sweeteners; laboratory reagent. Available com- 
mercially as DL-dihydroxyphenylalanine and as DL- 
phenylalanine. 

phenylallylic alcohol. See cinnamic alcohol, 
phenylamine. See aniline. 

phenylamino cadmium dilactate. 

Hazard; Probably toxic by ingestion. 

Use: Seed disinfectant. 
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phenyl-2-amino-5-naphlhol-7-sulfonic acid (phenyl J 
acid; 6-anilino-l-naphthol-3-sulfonic acid) 
HOC,oH 5 (NHC 6 H 5 )(S 03 H). 

Properties: Slate-colored crystals; soluble in alkali. 
Combustible. 

Derivation; From H acid and aniline (condensation 
with heat). 

Hazard; Probably toxic by ingestion. 

Use; Dyes. 

phenyl-2-amino-8-naphthoI-6-sulfonic acid (phenyl 
gamma acid; 7-anilino-l-naphthol-3-sulfonic acid) 
HOC,oH 5 (NHC 6 Hs)(S 03 H). 

Properties; Gray crystals; soluble in alkali. Combus- 
tible. 

Derivation: From gamma acid and aniline (condensa- 
tion with heat). 

Hazard: Probably toxic by ingestion. 

Use: Dyes. 

l-phenyI-2-amlnopropane. See amphetamine. 
N-phenylaniline. See diphenylamine. 
ortho-phenylaniline. See ortho-aminobiphenyl. 

phenylarsdnic acid C6H5AsO(OH)2. 

Properties; Crystalline powder; m.p. 160°C with de- 
composition; soluble in water and alcohol; insoluble 
in chloroform. 

Preparation; The Bart reaction between the diazo- 
nium salt and sodium arsenite. 

Hazard; Highly toxic by ingestion. 

Use: Analytical reagent for tin. 

Shipping regulations; (Rail, Air) Arsenical com- 
pounds, n.o.s.. Poison label. 

phenylazoaniline. See aminoazobenzene. 
I-(pheny!azo)-2-naphthylamine. See yellow AB. 
phenylbarbital. See phenobarbital. 
pbeneylbenzamide. See benzanilide. 

3-pbenyl-3-benzoborepin. A synthetic carbon-boron 
heterocyclic compound with aromatic properties. 
Stable in air. Key intermediate in its synthesis is 
the nonaromatic carbon-tin heterocycle 3,3-dimethyl- 
3-benzostannepin. 

phenylbiphenyloxadiazole. See 1,3,4-phenylbiphenyl- 
yloxadiazole. 

1,3,4-phenylbiphenylyloxadiazole (PBD; phenylbiphe- 
nyloxadiazole) C2oHr4N20. 

Properties; Crystals; m.p. 166-168°C. 

Grade; Purified. 

Use; As primarj' fluors or as wave length shifters in 
solution scintillators. 

phenylbis[ l-(2-methyl)aziridinyl]phosphine oxide 
C6H5(C,H6N)2P0. 

Properties (technical): Straw-colored liquid; limited 
solubility in water; soluble in most organic solvents. 
Die pure material is a low-melting solid. Combus- 
tible. 

Hazard: Probably toxic. 

Use: Polymerization additive. 

phenj'I bromide. See bromobenzene. 

1- phenylbutane. See n-butylbenzene. 

2- phenylbufane. See sec-butylbenzene. 

phenylbutazone (4-n-butyl-l,2-diphenyl-3.5-pyrazoli- 
dinedione) CigHjoNiOj. A synthetic pyrazolone de- 
rivative; also occurs naturally in certain herbs. 


Properties: White or very light yellow powder; slightly 
bitter taste and very slight aromatic odor; m.p. 
103-106°C; freely soluble in acetone, ether and 
ethyl acetate; very slightly soluble in water; stable if 
stored at room temperature in closed containers in 
absence of moisture. Also available as sodium salt. 
Grade: N.F. 

Hazard: Toxic; use by prescription only. 

Use; Medicine. Antiinflammatory drug licensed for 
human use; veterinary medicine. 

1- phenylbutene-2 CeHjCHjCH :CHCH3. 

Properties: Colorless liquid. Boiling range 174-176°C; 

sp. gr. 0.888 (60/60°F); refractive index 1.51! (n 
20/D); flash point 160° F. (TOC). Combustible. 
Grades: Technical, 95 mole %. 

Uses: Organic synthesis; laboratory reagent. 

phenylbutynol (3-phenyl- l-butyn-3-ol) 
HC:CC(C6 Hs)(OH)CH 3. 

Properties: Crystals; camphor odor; m.p. 51-52°C; 
b.p. 2I7-218°C; sp. gr. 1.0924 (20/20°C); slightly 
soluble in water; soluble in acetone benzene, most 
organic solvents. Combustible. 

Uses; Acid inhibitor; organic synthesis. 

2- phenyIbutyric acid. See phenylethylacetic acid. 

l-phenyl-3-carbethoxypyrazolone-5 C12H12N2O3. 
Properties; White to light buff powder, stable in aque- 
ous solution. M.p. 182-188°C. Combustible. 
Containers; Drums. 

Use: Dyestuff intermediate; laboratory reagent, 
phenyl carbimide. See phenyl isocyanate, 
phenylcarbinol. See benzyl alcohol. 

phenylearbylamine chloride CsHsNCCl:. 

Properties: Pale-yellow, oily liquid; onion-like odor. 
Mildly volatile. Soluble in alcohol, benzene, ether; 
insoluble in water. Sp. gr. 1.30 at 15°C; b.p. 208- 
210°C. 

Derivation: Chlorination of phenylisothiocyanate. 
Grade: Technical. 

Hazard: Highly toxic by inhalation and skin absorp- 
tion. Strong irritant to skin and mucous membranes. 
Uses: Organic synthesis; military poison gas. 

Shipping regulations: (Air) Not acceptable. (Rail) 
Poison Gas label. Not accepted by express. 

phenyl “Cellosolove.”^''' Trademark for ethylene gly- 
col monophenyl ether (q.v.). 

phenyl chloride. See chlorobenzene. 

phenylchloroform. See benzotrichloride. 

phenyl chloromethyl ketone. See chloroacetophenone. 

1- phenyi-3-chloropropane. See phenylpropyl chloride, 
phenyl cyanide. See benzonitrile. 

phenylcyclohexane (cj'clohexylbenzene) C(,H5C(,Hii. 
Properties; Colorless, oily liquid; pleasant odor; sp. 
gr. 0.938 (25/15°C); m.p. 5°C; b.p. 237.5°C: refrac- 
tive index (n 25/D) 1.523; flash point 400° F (o.c.). In- 
soluble in water, glycerin; veiy' soluble in alcohol, 
acetone, benzene, carbon tetrachloride, castor oil, 
hexane, xylene. Combustible; low toxicity. 

Uses: High-boiling solvent; penetrating agent; inter- 
mediate; laboratory reagent. 

I 1 

2- phenylcvclohexanol HOCH(CH2)4CH(C6H0- 
Properties; Colorless to pale, straw-colored liquid; 

pour point -I8°C; b.p. 276-28l°C; sp. gr. 1.033 
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(25/25°); refractive index 1.536 (n 25/D); flash 
point 280° F; very slightly soluble in water; soluble 
in methanol, ether. Combustible; low toxicity. 

Uses; Solvent; intermediate. 

N-phenyl-N'-cycIohexyl-para-phenylenediamine 

QHsHNQHjNHQHii. 

Properties: Gray-violet powder; sp. gr. 1.16; m.p. 

1 03-1 07° C; soluble in acetone, benzene, MEK, ethyl 
acetate, ethylene dichloride; insoluble in water. 

Uses; Antioxidant-antiozonant for elastomers. 

phenyldichloroarsine C^HsAsCh. 

Properties; Liquid; microcrystalline mass at the f.p. 
Decomposed by water. Soluble in alcohol, benzene, 
and ether, insoluble in water. Sp. gr. 1.654 (20°C); 
b.p. 255-257°C; f.p. — 20°C; vapor tension 0.014 
mm (15°C); volatility 404 mg/cu m (20° C); coef- 
ficient of thermal expansion 0.00073. 

Derivation; Arsenic trichloride and phenylmercuric 
chloride are heated together at 100°C. 

Grade; Technical. 

Containers: Steel bottles. 

Hazard; Highly toxic by ingestion and inhalation. 
Strong irritant to eyes, skin, and tissue. 

Uses: Lachrymator poison gas; solvent for diphenyl- 
cyanoarsine. 

Shipping regulations: (Rail, Air) Poison label. Not 
accepted on passenger planes. 

phenyldidecyl phosphite CsH50P(OCioH2i)2. 

Properties: Nearly water-white liquid with an odor of 
alcohol; sp. gr. 0.940 (25/l5.5°C); m.p. below 0°C; 
refractive index (n 25/D) 1.4785; flash point 425° F 
(COC). Combustible. 

Containers: 55-gal steel drums; tank trucks. 

Uses: Chemical intermediate; antioxidant; ingredient 
in stabilizer systems for resins. 

phenyl diethanolamine QH5N(C2H40H)2. 

Constants; Colorless liquid. M.p. 58°C; b.p. 190°C (1 
mm); vapor pressure <0.01 mm (20° C); wt 10.0 
lb /gal (20° C); sp. gr. 1.1203 at 60/20°C; viscosity 

l. 19 poise (20°C). Slightly soluble in water; soluble 
in ethyl alcohol and acetone. Flash point 375° F 
(o.c.). Combustible. Low toxicity. 

Grade; Technical. 

Containers; 1-gal cans; 5-, 55-gal drums; tank cars. 
Uses; Organic synthesis; dyestuff; laboratory reagent. 

phenyl diglycol carbonate [diethyl glycol bis(phenyl 
carbonate)] (C6H500C0CH2CH2)20. 

Properties; Colorless solid; sp. gr. 1.23 (20/4°C); 

m. p. 40°C; b.p. 225-229°C; refractive index (n 20/D) 

l. 525; evaporation rate 0.026 mg/sq cm/hr at 100°C; 
insoluble in water (very stable to hydrolysis); widely 
soluble in organic solvents; compatible with many 
resins and plastics. Combustible. 

Use; Plasticizer. 

N-phenyl-N'-(L3-dimelhyl butyl)-para-phenylenedi- 
aminc GHsHNaiUNHCsH,,. 

Properties; Dark violet, staining, low-melting solid; 

m. p. 50° C; sp. gr. 1.07. 

Uses: Antiozonant, antioxidant, and polymer stabilizer. 

3-phenyl-l,l-dimethylurea. See fenuron. 

meta-phenylenediamine (meta-diaminobenzene) 
OHj/NH:):. 

Properties: Colorless needles; unstable in air; usually 
, m the form of the stable hydrochloride; sp. gr. 1.1389; 
■ m.p. 63°C; b.p. 282-287°C; soluble in alcohol, 
ether, and water. 


Derivation; Reduction of meta-dinitrobenzene or ni- 
troaniline with iron and hydrochloric acid. Purified 
by crystallization. 

Grades; Technical; 99% min purity. 

Hazard; Strong irritant to skin. Toxic by inhalation. 
Uses; Dyestuff manufacture; detection of nitrous 
acid; textile developing agent; laboratory reagent. 

ortho-phenylenediamine (orthamine; ortho-diamino- 
benzene) C«H4(NH2)2. 

Properties: Colorless monoclinic crystals; darkens in 
air; m.p. range 102-104°C; b.p. 252-258°C; soluble 
in alcohol, ether, water, and chloroform. 

Derivation; Reduction of ortho-dinitrobenzene or ni- 
troaniline with iron and hydrochloric acid. Purified 
by crystallization. 

Grades; Technical; 99.0% min purity. 

Uses; Manufacture of dyes; photographic developing 
agent; organic synthesis; laboratory reagent. 

para-phenylenediamine (para-diaminobenzene) 

aH4(NH2)2. 

Properties: White to light purple crystals (oxidizes on 
standing in air to purple and black); m.p. about 
147° C; b.p. 267°C; soluble in alcohol, ether; soluble 
in water and alcohol; affected by light. Flash point 
312°F. Combustible. 

Derivation; Reduction of para-dinitrobenzene or ni- 
troaniline with iron and hydrochloric acid. Purified 
by crystallization. 

Grades: Technical; 99 % min purity. 

Hazard: Toxic by inhalation; absorbed by skin. Tol- 
erance, 0. 1 mg per cubic meter of air. 

Uses: Azo dye intermediate; photographic developing 
agent; photochemical measurements; intermediate 
in manufacture of antioxidants and accelerators for 
rubber; laboratory reagent; dyeing hair and fur. 

phenylephrine hydrochloride (/-l-(meta-hydroxyphenyl- 
2-methylaminoethanol hydrochloride) 
HOaH4CH(OH)CH2NHCH3 • HCI. 

Properties: White or nearly white crystals; odorless; 
has bitter taste; solutions are acid to litmus paper; 
freely soluble in water and in alcohol; m.p. 140- 
145°C; levorotatory in solution. 

Grade: U.S.P. 

Use: Medicine. 

phenylethane. See ethylbenzene. 

2-phenylethanol. See phenethyl alcohol. 

phenylethanolamine C6H5NHCH2CH2OH. 

Constants; Liquid; sp. gr. 1.0970 (20/20°C); b.p. 
285.2°C; vapor pressure <0.01 mm (20°C); wt 9.1 
Ib/gal (20°C); f.p. 10.6°C; viscosity 1.01 poise (20°C). 
Flash point 305° F (o.c.). Combustible. 

Hazard; Moderately toxic. 

Uses: Organic synthesis; dyestuffs. 

phenyl ether. See diphenyl oxide. 

2-phenylethyl acetate (phenethyl acetate) 
C6H5CH2CH2OOCCH3. (Not the same as sec-phe- 
nylethyl acetate). 

Properties: Colorless liquid; peach-like odor. Soluble 
in alcohol, ether, and most fixed oils. Sp. gr. 1.030- 
1.034; refractive index 1.497-1. 501 (20°C); b.p. 
226°C; flash point 230°F; combustible. 

Derivation; (a) Interaction of ethyl acetate and alu- 
minumphenyl ethylate, (b) Interaction of acetic an- 
hydride and phenylethyl alcohol in the presence of 
sodium acetate. 

Grades: Technical; F.C.C. 

Containers: Glass bottles. 

Use; Perfumery'; laboratory reagent. 
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sec-phenylethyl acetate. See alpha-methylbenzyl ace- 
tate. 

phenylethylacetic acid (2-phenylbutyric acid) 
C2H5CHC6H5COOH. 

Properties; White crystals with aromatic odor; m.p. 
41.0°C (min); insoluble in water; soluble in alcohol, 
ketones, and esters. Combustible. 

Use: Organic synthesis; laboratory reagent. 

2-phenylethyl alcohol. See phenethyl alcohol. 

2-phenylethylamine (phenethylamine; l-amino-2-phe- 
nylethane) C6H5C2NH2. 

Properties; Liquid with a fishy odor; absorbs carbon 
dioxide from the air; strong base; sp. gr. 0.9640; 
b.p. 194.5°C; soluble in water, alcohol, and ether. 
Combustible. 

Derivation: From phenylethyl alcohol and ammonia 
under pressure. 

Grades; Technical; scintillation. 

Containers: Drums. 

Hazard: Skin irritant. 

Uses.- Ct'g’Awr J5'.w*.bfis.is,‘ .laJtEW.atttT' „sf.i,tvr.iUa- 

tion counter (CO2 absorber). 

2-phenylethyl anthranilate (phenethyl anthranilate) 
H2NC6H4COOC2H4C6H5. 

Properties; Colorless liquid which yellows with age; 
odor of grape and orange; sp. gr. 1.14 (25/25°C). 
Combustible; nontoxic. 

Uses: Perfumes; flavoring. 

phenylethyl carbinol. See phenylpropyl alcohol. 

phenylethylene. See styrene. 

N-phenylethylethanolamine C6H5N(C2H5)C2H40H. 
Properties: Solid; m.p. 37.2°C; b.p. 268°C (740 mm); 
sp. gr. 1.04 (20/20°C); very slightly soluble in water. 
Rash point 270° F (COC). Soluble in alcohol, ace- 
tone, benzene. Combustible. Low toxicity. 

Containers; Drums. 

Uses; Solvents; chemical intermediates; preparation 
of dyes for acetate rayons; laboratory reagent. 

phenyl ethyl ether. See phenetole. 

5-phenyl-5-ethylhydantoin 

(aHs)(C2Hs) CNHC0NH(;:0 . 

Properties: Colorless, odorless crystalline powder; 
m.p. 199°C; insoluble in water. 

Use; Medicine. 

2-phenyIethyl isobutyrate (phenethyl isobutyrate) 
(CH3)2CHC00C2H4C6H5. 

Properties: Colorless liquid; pleasant odor; sp. gr. 
0.988 (25/25°C); refractive index (n 20/D) 1.488; 
soluble in alcohol and ether. Combustible; nontoxic. 
Uses: Perfumes; flavoring. 

phenylethylmalonylurea. See phenobarbital. 

2-phenylethyl mercaptan C6H5CH2CH2SH. 

Properties; Liquid. Boiling range 193-225°C; unpleas- 
ant odor; sp. gr. 1.0264 (60/60°F); refractive index 
1.5582 (n 20/D); flash point 160° F. Combustible. 
Containers: Bottles. 

Hazard: Probably toxic. 

Uses: Organic synthesis; laboratory reagent. 

2-phenylethyl phenylacetate (phenethyl phenylacetate) 
QHs(CH2)200CCH2C6H5. 

Properties: White crystals; hyacinth odor. Sp. gr. 
1.080-1.082; congealing point 27°C. Combustible; 
low toxicity. 


Containers; Bottles. 

Uses: Perfumery; flavors. 

2-phenylethyl propionate (phenethyl propionate) 
C2H5COOC2H4C6H5. 

Properties; Synthetic colorless liquid; flower-fruit 
odor; miscible with alcohols and ether; sp. gr. 1.012 
(25/25°C). Combustible; low toxicity. 

Uses: Perfumes; flavors. 

2-phenylethyl salicylate (phenethyl salicylate) 
C6H5C2H4OOCC6H4OH. 

Properties: Snow-white crystals; very faint aromatic 
odor. Soluble in 14 parts of 95% alcohol. Congeal- 
ing point 41.5°C. Combustible. Low toxicity. 

Use; Flavors. 

phenyl ferrocenyl ketone. See benzoylferrocene. 
phenyl fluoride. See fluorobenzene. 
phenyl fluoromethyl ketone. See fluoroacetophenone. 
phenylformamide. See formanilide. 
pbenf'lfoemk acid. See beazaic acid. 

phenyl gamma acid. See phenyl-2-amino-8-naphthol- 
6-sulfonic acid. 

phenyl glycidyl ether (l,2-epoxy-3-phenoxypropane; 
PGE) H2COCHCH2OC6HS. 

Properties; Colorless liquid; sp. gr. 1.11; b.p. 245°C; 
m.p. 3.5°C. 

Hazard; Toxic by skin absorption; moderately irritat- 
ing to eyes and skin. Tolerance, 10 ppm in air, 

D(— )-alpha-phenylglycine C6H5CH(NH2)COOH. 
Properties; Crystals; m.p. 245-248° C; insoluble in 
water, ether, alcohol; soluble in acid. 

Containers; Fiber drums. 

Use; Intermediate. 

phenylglycolic acid. See mandelic acid. 

phenylhydrazine C6H5NHNH2. 

Properties; Pale yellow crystals or oily liquid; be- 
comes red-brown on exposure to air. Soluble in al- 
cohol, ether, chloroform, benzene, and dilute acids. 
Soluble in water, alcohol, and benzene. Sp. gr. 
1.0978; m.p. 19.35°C; b.p. 243.5° C, with decompo- 
sition. Flash point 192°F (c.c.). Combustible. Autoig- 
nition temp. 345° F. Also available as the hydrochlo- 
ride. 

Derivation; Reduction of diazotized aniline; followed 
by reaction with sodium hydroxide. 

Grades; Commercial; C.P.; reagent. 

Containers: Glass bottles; drums. 

Hazard; Toxic by inhalation, ingestion, and skin ab- 
sorption. Tolerance, 5 ppm in air. 

Uses: Analytical chemistry (reagent for detecting 
aldehydes, sugars, etc.); organic synthesis (interme- 
diates, dyestuffs, pharmaceuticals). 

alpha-phenylhydroxyacetic acid. See mandelic acid, 
phenylic acid. See phenol. 

phenylindan dicarboxylic acid. See l,l,3-trimethyl-5- 
carboxy-3-(p-carboxyphenyl)indan. 

phenyl isocyanate (phenyl carbimide; carbanil) 
CtHsNCO. 

Properties: Liquid; b.p. 165°C; f.p. -30° C (approx); 
sp. gr. 1.095 (20/4°C); refractive index (n 19.6/D) 
1.53684; decomposes in water and alcohol; very sol- 
uble in ether. Flash point 132°F (TOC). Com- 
bustible. 
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Hazard; Moderate fire risk. Toxic; strong irritant; a 
lachrymator. 

Uses: Reagent for identifying alcohols and amines; 
intermediate. 

Shipping regulations: (Air) Poison label. Not accep- 
table on passenger planes. 

phenyl isothiocyanate. See phenyl mustard oil. 

phenyl J acid. See phenyl-2-amino-5-naphthol-7-sul- 
fonic acid. 

phenyllithium QHsLi. Available in a 20% by weight 
solution of a 70:30 volume % benzene-ether mixture. 
Used for organic synthesis. 

Hazard: Flammable, dangerous fire risk. 

phenylmagnesium bromide C^HsMgBr. A Grignard re- 
agent available as a solution in ether; sp. gr. 1.14. 
Derivation; From magnesium and bromobenzene. 
Containers; Glass bottles; drums. 

Hazard: Dangerous fire risk; solution highly flam- 
mable. 

Use; Arylating agent in organic synthesis. 

phenylmagnesium chloride CeHjMgCl. Available dis- 
solved in tetrahydrofuran. 

Hazard; Dangerous fire risk; solution highly flam- 
mable. 

Use: Grignard reagent. 

phenyl “MAPO.””^ Trademark for phenylbis[l-(2- 
methyl)aziridinyl]phosphine oxide (q.v.). 

phenyl mercaptan QHsSH. 

Properties: Water-white liquid; offensive odor; oxi- 
dizes on exposure to air; supplied under nitrogen 
atmosphere. Sp. gr. 1.080 (15.5/15.5°C); refractive 
index (n 25/D) 1.5815; f.p. -15°C; b.p. 169°C. In- 
soluble in water; very soluble in aromatic and ali- 
phatic hydrocarbons. 

Hazard; Probably toxic; store out of contact with air 
and acids. 

Uses; Chemical intermediate; mosquito larvicide. 

phenylmercuric acetate CtHsHgOCOCHj. 

Properties: White to cream prisms; m.p. 148-150°C. 
Slightly soluble in water; soluble in alcohol, ben- 
zene, and glacial acetic acid. Slightly volatile at or- 
dinary temperatures. 

Derivation; Action of heat on benzene and mercuric 
acetate. 

Grades; C.P.; technical; commercial. 

Containers; Fiber drums, bottles. 

Hazard; Highly toxic by ingestion, inhalation and 
skin absorption. Strong irritant. Tolerance, 0.05 mg 
per cubic meter of air. 

Uses; Antiseptic, fungicide, herbicide; mildewcide for 
paints; slimicide in paper mills. 

Shipping regulations: (Air) Poison label. (Rail) Mer- 
cury compounds, n.o.s.. Poison label. 

phenylmercuric benzoate CsHjHgOOCQHj. Crystals; 

m. p. 94°C (min); used as a denaturant for alcohol; 
bactericide; fungicide. 

Hamrd; Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.05 mg per cubic meter 
in air. Solutions of 1% strength or greater are also 
poisonous. 

Shipping reuglations; (Rail, Air) Mercury compounds, 

n. o.s.. Poison label. 

phenylmercuric borate (C 5 H 5 Hg) 2 HB 03 . 

Properties: White crystalline powder; m.p. 120- 
I30°C. Slightly soluble in water; soluble in alcohol. 
Derivation: Reaction of phenylmercuric acetate with 
. boric acid. 


Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.05 mg per cubic meter 
in air. Solutions of 1% strength or greater are also 
poisonous. 

Shipping regulations; (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

phenylmercuric chloride QHsHgCl. 

Properties: White satiny crystals; m.p. 251°C. Insol- 
uble in water; slightly soluble in hot alcohol; soluble 
in benzene, ether, pyridine. 

Derivation; Reaction of phenylmercuric acetate and 
sodium chloride. 

Hazard; Highly toxic by ingestion, inhalation, and skin 
absorption. Tolerance, 0.05 mg per cubic meter in 
air. Solutions of 1% strength or greater are also poi- 
sonous. 

Uses; Antiseptic; fungicide, germicide. 

Shipping regulations; (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

phenylmercuric hydroxide CsHjHgOH. 

Properties: Fine white to cream crystals; m.p. 197- 
205° C; slightly soluble in water; soluble in acetic 
acid; alcohol. 

Grade; Technically pure. 

Containers; Bottles; fiber drums. 

Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.05 mg per cubic meter 
in air. Solutions of 1% strength or greater are also 
poisonous. 

Uses: Manufacture of phenylmercuric salts; fungicide 
and germicide. Principal compound in manufactur- 
ing organic mercury derivatives; denaturant for al- 
cohol. 

Shipping regulations: (Rail) Mercury compounds, 
n.o.s.. Poison label. (Air) Poison label. 

phenylmercuric lactate QHsHgOOCCHOHCHj. Used 
as bactericide and fungicide. 

Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.05 mg per cubic meter 
in air. Solutions of 1% strength or greater are also 
poisonous. 

Shipping regulations: (Rail, Air) Mercuiy compounds, 
n.o.s.. Poison label. 

phenylmercuric naphthenate. 

Prepared by interaction of phenylmercuric acetate 
and naphthenic acid, producing a colored solu- 
tion. Used as a wood preservative and as a mil- 
dewproofing agent for paints and adhesives. 

Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.05 mg per cubic meter 
in air. Solutions of 1% strength or greater are also 
poisonous. 

Shipping regulations; (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

phenylmercuric nitrate (basic) 

CsHsHgNOj • QHsHgOH. 

Properties: Fine white crystals, or grayish powder; 
mercury content 63-65% (theory, 63.2%); melting 
range 175-185°C, with decomposition; ash 0.1% 
max; very slightly soluble in water; slightly soluble 
in alcohol; insoluble in ether; moderately soluble in 
glycerin. 

Grade: N.F. 

Containers; Bottles; fiber drums. 

Hazard; Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.05 mg per cubic meter 
in air. Solutions of 1% strength or greater are also 
poisonous. 

Shipping regulations; (Rail) Mercury compounds, 
n.o.s.. Poison label. (Air) Poison label. 
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phenylmercuric oleate 

QH5HgOOC(CH2)7CH:CHC8H,7. 

Properties; White crystalline powder; m.p. 45°C; in- 
soluble in water; soluble in organic solvents and 
some oils. 

Derivation: Reaction of phenylmercuric acetate with 
oleic acid. 

Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance, 0.05 mg per cubic meter 
in air. Solutions of 1% strength or greater are also 
poisonous. 

Uses: Mildewproofmg agent for paints; fungicide and 
germicide. 

Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

phenylmercuric propionate C6HsHgOCOCH2CH3. 
Properties: Technical grades; White to off-white wax- 
like free flowing powder; m.p. 65-70° C; stable to 
200°C for short periods; 57% min Hg content. 
Containers: !4-lb container to 50-lb fiber drums. 
Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance 0.05 mg per cubic meter 
of air. 

Uses: Fungicide and bactericide for paints and indus- 
trial finishes. 

Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

phenylmercuric salicylate C6Hj(OH)(COOHgC6H5). 
Hazard; Highly toxic by ingestion, inhalation, and skin 
absorption. Tolerance 0.05 mg per cubic meter of air. 
Uses: Seed disinfectant. 

Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

phenylmercuriethanolammonium acetate 

[(HOC2H4)NH2(C6H5Hg)]OOCCH3. 

Properties; White crystalline solid; soluble in water. 
Derivation; Reaction of phenylmercuric acetate with 
monoethanolamine. 

Hazard; Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance 0.05 mg per cubic meter 
of air. 

Uses; Insecticide and fungicide; may not be used on 
food crops. 

Shipping regulations; (Rail, Air) Mercury compounds, 
n.o.s., Poison label. 

phenylmercuritriethanolammonium lactate [tris(2-hy- 
droxyethyl)(phenylmercuri)ammonium lactate] 
[(HOC2H4)3NHgC6H5]OOCCHOHCH3. 

Properties: White crystalline solid; soluble in water. 
Derivation: Reaction of phenylmercuric acetate with 
triethanolamine and lactic acid. 

Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance 0.05 mg per cubic meter 
of air. 

Uses; Turf fungicide and eradicant fungicide for fruit 
trees. 

Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

phenyl mercury compounds. See phenylmercuric com- 
pounds. 

phenylmercury formamide HCONHHgtiiH;. 

Hazard; Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance 0.05 mg per cubic meter 
of air. 

Use; Seed disinfectant. 

Shipping regulations: (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 


phenylmercury urea C6HsHgNHCONH2. 

Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance 0.05 mg per cubic meter 
of air. 

Uses; Disinfectant and fungicide for seed treatment. 
Shipping regulations; (Rail, Air) Mercury compounds, 
n.o.s.. Poison label. 

phenylmethane. See toluene. 

phenylmethanol. See benzyl alcohol. 

phenylmethyl acetate. See benzyl acetate. 

phenylmethylcarbinol. See alpha-methylbenzyl alcohol. 

phenylmethylcarbinyl acetate. See alpha-methylbenzyl 
acetate. 

N-phenylmethylethanolamine C6HsN(CH3)C2H40H. 
Properties; Liquid which sets to a glass at — 30°C; 
b.p. ]92°C (100 mm); sp. gr. 1.0661 (20/20°C); 
slightly soluble in water; flash point 280° F (COC); 
combustible; low toxicity. 

Uses; Chemical intermediate; solvent for dyes for ace- 
tate iTbers. 

phenyl methyl ketone. See acetophenone. 

l-phenyl-3-methyI-5-pyrazolone. See 3-methyI-l-phe- 
nyl-2-pyrazo!in-5-one. 

phenyl alpha-methylstyryl ketone. See dypnone. 
N-phenylmorpholine C6H5 NCH2CH2OCH2C H2. 

Properties; White solid. Soluble in water. B.p. 268°C; 
m.p. 57°C; vapor pressure <0.1 mm (20°C). Flash 
point 220°F; sp. gr. 1.06 (57/20°C); combustible. 
Grade: Technical. 

Hazard; Probably toxic. Details unknown. 

Uses: Chemical intermediate for dyestuffs, rubber ac- 
celerators, corrosion inhibitors and photographic 
developers; insecticide. 

phenyl mustard oil (thiocarbanil; phenyl isothiocyanate; 
phenylthiocarbonimide) C^HsNCS. 

Properties: Pale yellow or colorless liquid; penetrat- 
ing, irritating odor; readily volatilzed with steam. 
Soluble in alcohol and ether; insoluble in water. Sp. 
gr. 1.1382; f.p. — 21°C; b.p. 221°C. Combustible. 
Derivation: (a) By action of concentrated hydrochloric 
acid on sulfocarbanilide; (b) by reaction of thio- 
phosgene with aniline. 

Hazard; Irritant to tissue; moderately toxic by in- 
gestion and inhalation. 

Uses; Medicine; organic synthesis. 

N-pheny!-alpha-naphthylamine C10H7NHC6H5. 
Properties: Crystallizes in prisms; white to slightly 
yellowish. Soluble in alcohol, ether, and benzene. 
M.p. 62°C; b.p. 335°C (260 mm). Combustible. Low 
toxicity. 

Derivation; From alpha-naphthylamine and aniline. 
Purified by distillation. 

Uses; Dyes and other organic chemials; rubber anti- 
oxidant. 

N-phenyl-beta-naphthylamine CioHTNHCeHs. 

Properties; Light gray powder, m.p. 107°C; b.p. 
395°C; sp. gr. 1.24; insoluble in water; soluble in al- 
cohol, acetone, benzene. Combustible; low toxicity. 
Uses: Rubber antioxidant; lubricant; inhibitor (buta- 
diene). 

N-phenyl-l-naphthylamine-8-sulfonic add (N-phenyl 
peri acid) C16H13NO3S. 
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Properties: Greenish-gray needles. Insoluble in water; 
soluble in alcohol. 

Derivation: Ablation of I-naphthylamine-8-sulfonic 
acid with aniline. 

Grades: Technical; mostly as sodium salt. 

Containers: Barrels or steel drums. 

Use: Azo dyes. 

phenylneopenfyl phosphite (CH3)2C(CH20)2P0C6H5. 
Properties: Water-white liquid; m.p. 19° C; b.p. 138- 
140°C (10 mm); refractive index (n 25/D) 1.517; sp. 
gr. 1.135 (25/15°C). 

Use: Chemical intermediate. 

l-phenylnonane. See nonylbenzene. 

1- phenylpentane. See n-amylbenzene. 

2- phenylpentane. See sec-amylbenzene. 

ortho-phenylphenol (ortho-hydroxydiphenyl; ortho- 
xenol) C6H5QH4OH. 

Properties: Nearly white or light buff crystals; m.p. 
56-58°C; b.p. 280-284°C; sp. gr. 1.217 (25/25°C); 
flash point 255° F. Combustible. Soluble in alcohol, 
sodium hydroxide solution; insoluble in water. 
Derivation: From reaction of chlorobenzene and 
caustic soda solution at elevated temperatures and 
pressure. 

Hazard: Moderately toxic by ingestion. 

Uses: Intermediate for dyes; germicide; fungicide; 
rubber chemicals; laboratory reagent; food packag- 
ing. 

para-phenylphenol (para-hydroxydiphenyl; para-xenol) 
C6HSC6H4OH. 

Properties: Nearly white crystals; m.p. 164-I65°C; 
b.p. 308° C. Flash point 330° F. Soluble in alcohol, 
also in alkalies and most organic solvents; insoluble 
in water. Combustible. 

Derivation: From reaction of chlorobenzene and 
caustic soda solution at elevated temperatures and 
pressure. 

Hazard: Moderately toxic by ingestion. 

Uses: Intermediate for dyes; resins; rubber chemicals; 
laboratory reagent; fungicide. 

N-phenyl-para-phenylenediamine. See para-aminodi- 
phenylamine. 

phenylphosphine (phosphaniline). C(;H5PH2. 

Properties: Colorless liquid; b.p. I60°C; sp. er. I.OOl 
(15°C). 

Hazard: Highly toxic by inhalation and ingestion. 
Tolerance, 0.05 ppm in air. 

Shipping regulations: Not listed. 

phenylphosphinic acid. See benzenephosphinic acid, 
phenylphosphonic acid. See benzenephosphonic acid. 

N-phcnylpiperazine C6H5NCH2CH2NHCH2CH2. 
Properties: Pale yellow oil; insoluble in water; soluble 
in alcohol and ether; sp. gr. 1.0621 (20/4°C); b.p. 
286.5°C, 156-7°C (10 mm); m.p. 18.8°C; flash point 
285° F. Combustible. Probably low toxicity. 

Uses: Intermediate for pharmaceuticals, anthelmin- 
tics, surface-active agents, synthetic fibers. 

3-phcnyl-l-propanol. See phenylpropyl alcohol. 

phenylpropanolamine hydrochloride 
C6H5CH(0H)CH(CH3)(NH2) • HCl. 

Properties; White crystalline powder with odor similar 
to benzoic acid; m.p. I98-199°C: freely soluble in 
alcohol and water; insoluble in benzene, chloroform, 
and ether; aqueous solution neutral to litmus. 


Containers: Drums. 

Use: Medicine. 

l-phenylpropanone-l. See propiophenone. 

3-phenylpropenaI. See cinnamic aldehyde. 

3-phenylpropenoic acid. See cinnamic acid. 

3-phenylpropenoI. See cinnamic alcohol. 

l-(alpha-phenyl)-propenylveratrole. See benzyl isoeu- 
genol. 

3-phenyIpropionaIdehyde. See phenylpropyl aldehyde. 

3- phenyIpropionic acid. See hydrocinnamic acid. 

phenylpropyl acetate (hydrocinnamyl acetate) 
C6H5CH2CH2CH2OOCCH3. 

Properties; \\^ite crystals. Soluble in 70% alcohol. 
Sp. gr. 1.012-1.016; refractive index, 1.497. Combus- 
tible; low toxicity. 

Uses: Perfumery; flavoring; laboratory reagent. 

phenylpropyl alcohol (hydrocinnamic alcohol; 3-phenyl- 
1-propanol; phenylethyl carbinol) 
C6H5CH2CH2CH2OH. 

Properties; Colorless liquid; floral odor; b.p. 219°C. 
Soluble in 70% alcohol; insoluble in water. Sp. gr. 
0.998-1.000; refractive index 1.524-1.528 (20°C). 
Combustible; low toxicity. 

Grades; Technical; FiC.C. 

Uses; Perfumery; flavoring; laboratory reagent. 

phenylpropyl aldehyde ( 3 -phenylpropionaldehyde; hy- 
drocmnamic aldehyde) C6H5CH2CH2CHO. 

Properties; Colorless liquid; floral odor. Soluble in 
50% alcohol. Sp. gr. 1.010-1.020; refractive index 
1.520-1.532. Combustible; low toxicity. 

Grade; Chlorine-free. 

Containers; Glass bottles; copper flasks. 

Uses; Perfumery; flavors. 

phenylpropyl chloride (hydrocinnamyl chloride; 1-phe- 
nyl-3-chloropropane) C6H5CH2CH2CH2CI. 

Properties: Colorless to pale yellow liquid; b.p. 219- 
220°C; sp. gr. 1.056 (25/4° C); refractive index 1.5220 
(20° C). Combustible; low toxicity. 

Uses: Organic synthesis; laboratory reagent. 

phenylpropylmethylamine (N,beta-dimethylphenylethyl- 
amine) C6H5CH(CH3)CH2NHCH3. 

Properties; Colorless to pale yellow liquid; 98% distils 
between 205-2 10° C; very soluble in alcohol, benzene, 
and ether; 1.2 parts dissolve in 100 parts water; aque- 
ous solutions alkaline to litmus. 

Uses: Medicine. Also available as hydrochloride. 

l-phenyl-3-pyrazolidone (phenidone) 
C6H5NNHC(0)CH2CH2. 

Properties; Crystals; m.p. 121°C. Soluble in water. 
Combustible; low toxicity. 

Uses: Photographic developer; laboratory reagent. 

4- phenyIpropyIpyridine C6 H5(CH2)3 C5 H4 N. 

Properties: Colorless liquid. B.p. 322°C; soluble in 

organic solvents. 

Uses; Heat-transfer agent; chemical intermediate.' 

phenyl salicylate (salol) C6H4OHCOOC6H5. 

Properties: White crystalline powder; faint aromatic 
odor and taste. Soluble in alcohol, ether, chloro- 
form, benzene and fixed or volatile oils; sparingly 
soluble in water. Sp. gr. 1.2614; m.p. 41.9°C; b.p. 
172-173°C. Absorbs light, especially at 290-330^- 
Combustible; low toxicity. 
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Derivation: Heating salicylic acid and phenol with 
phosphorus pentachloride or other dehydrating 
agent. 

Grades; N.F.; granular; powder. 

Uses; Medicine; preservative; UV absorber in plas- 
tics, waxes, polishes, suntan oil; laboratory reagent. 

phenylstearic acid. An organic fatty acid having a 
high degree of fluidity and no definite melting point. 
Pour point is — 15°F. Its chief use is as a lubricant 
stabilizer; its potential uses include corrosion inhibi- 
tor, plasticizer and textile auxiliary. 

Phenylstearic acid and its quaternary and ethoxy- 
lated derivatives are used in synthetic latices, as 
mineral oil emulsifiers, and in invert systems. 

phenylsulfonic acid. See benzenesulfonic acid. 
4-phenyl-l,4-thiazane ^CH 2 CH 2 N(C 6 Hs)CH 2 C H 2 . 

Properties: White powder. Soluble in hot toluene. 
M.p. 108-1 11°C. 

Derivation: Interaction of dichlorodiethyl sulfide and 
a!} ayiphatic am'me in the presence akohe'l aitd 
sodium carbonate. 

phenylthiocarbonimide. See phenyl mustard oil. 

phenyltrichlorosilane CeHsSiCh. 

Properties: Colorless liquid, B.p. 201°C; sp. gr. 1.321 
(25/25°C); refractive index (n 25/D) 1.5240; flash 
point (COC) 185° F. Soluble in benzene, ether, per- 
chloroethylene. Readily hydrolyzed by moisture, with 
liberation of hydrochloric acid. Combustible. 
Derivation; By Grignard reaction of silicon tetrachlo- 
ride and phenylmagnesium chloride; reaction of 
benzene with trichlorosilane; of chlorobenzene, sili- 
con and copper. 

Hazard: Highly toxic. Strong irritant to tissue. 

Uses; Intermediate for silicones; laboratory reagent. 
Shipping regulations; (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

l-phenyltridecane. See tridecylbenzene. 

phenyltrimethoxysilane QH 5 Si(OCH 3 ) 3 . 

Properties: Liquid. Sp. gr. 1.063 (25°C); refractive 
index 1.4710 (25°C); b.p. 211°C. Soluble in acetone, 
benzene, perchloroethylene, methyl alcohol. Com- 
bustible. 

Uses; In polymers to be applied to powders, glass, 
paper and fabrics. 

phenylurethane. See ethyl phenylcarbamate. 

phenyl valerate CJH 9 COOC 6 H 5 . Colorless liquid; 
slightly soluble in water; soluble in alcohol and 
ether. Used in flavors and odorants. 

pheromone. A group of organic compounds produced 
by insects which function as communication means 
and as sex attractants. Synthetic pheromones are 
used to control insect pests by disrupting their 
mating behavior, e.g., 4-methyl-3-heptanone. See 
phoromone. 

“Philprene.”“^ Trademark for a series of styrene- 
butadiene rubbers, hot and cold, oil-extended, pig- 
mented and non-pigmented, including special types 
for specific needs. 

Containers: 70-90-lb bales. 

Uses: Tire carcasses and treads, molded and extruded 
goods, sporting goods, footwear, coated fabrics, wire 
and cable jackets, hospital goods, floor tile, insula- 
tion. 


“Phi-O-Sol WA.”^^® Trademark for the sodium salt 
of a sulfonated fatty acid ester, for textile and indus- 
trial wetting applications. Removes wall paper and 
poultry feathers. 

phloroglucinol (phloroglucine; 1,3,5-trihydroxybenzene) 
C6H3(0H)3 • 2H2O. 

Properties; White to yellowish crystals, odorless; 

m. p. 212-217°C if rapidly heated; 200-209°C, if 
slowly heated; b.p., sublimes with decomposition. 
Soluble in alcohol, ether, and pyridine; slightly solu- 
ble in water. Combustible. 

Derivation; By fusion of resorcinol with caustic soda; 
by reduction of trinitrobenzene. 

Containers: Glass bottles; fiber drums. 

Uses; Analytical chemistry (reagent for pentoses and 
with vanillin for determining the presence of free 
hydrochloric acid); medicine; decalcifying agent for 
bones; preparation of pharmaceuticals and dyes, res- 
ins; preservative for cut flowers. 

phorate. Generic name for 0,0-diethyl S-[(ethyl- 
thipjmethyljphosphorodithioate, 
(C2H50)2P(S)SCH2SC2H5. 

Properties: Liquid; b.p. 118-I20°C (0.8 mm). Insol- 
uble in water; miscible with carbon tetrachloride, 
dioxane, xylene. 

Hazard: Highly toxic by skin contact, inhalation, or 
ingestion. Rapidly absorbed through skin. Repeated 
inhalation or skin contact may, without symptoms, 
progressively increase susceptibility. Use may be re- 
stricted. Tolerance, 0.05 mg per cubic meter of air. 
Use: Insecticide. 

Shipping regulations: Organic phosphate, liquid, 

n. o.s., (Rail, Air) Poison label. Not acceptable on 
passenger planes. 

Note: Approved by EPA as substitute for some uses 
of DDT. 

phorbol (4,9,12-beta,13,20-pentahydroxy-l,6-tigliadien- 
3-on). The parent alcohol of tumor-producing com- 
pounds in croton oil (q.v.). A carcinogenic agent. 
Used in biochemical and medical research. 

phoromone (7-ethyl-5-methyl-6,8-dioxabicyclo[3.2. 1]- 
octane). Product excreted by bark beetles which acts 
as sex attractant. It has been isolated and synthe- 
sized for possible use in protection of forest timber. 
Details of use have not been developed. 

phorone (diisopropylidene acetone). 
(CH3)2CCHC0CHC(CH3)2. 

Properties: Yellow liquid or yellowish green prisms. 
Sp. gr. 0.8791 at 20/20°C; b.p. 197.9°C; freezing 
point 28.0° C; vapor pressure 0.38 mm (20°C); flash 
point 185°F; wt 7.3 Ib/gal (20°C). Slightly soluble 
in water; soluble in alcohol. Combustible. 

Uses: Solvent for nitrocellulose; lacquers; coating 
compositions; stains; intermediate (organic synthesis). 

“Phorwite.”''^ Trademark for a line of optical bright- 
eners. 

4205. Used for polyacrylonitrile, triacetate, acetate 
and polyester fibers. 

BUP. A stilbene derivative used for brightening pa- 
pers and other fibrous materials. 

K 2002, Used for thermoplastic and thermosetting 
materials. 

“Phos-Chek”^* Trademark for fire-fighting solutions 
of phosphorus pentoxide; 201 and 202 contain 46.5% 
and 47% min P 2 O 5 , designed for application from 
aircraft; 258 contains 47.7% min P 2 O. 3 , applied from 
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ground equipment and helicopters. Said to be solu- 
tions of ammonium phosphate thickened with so- 
dium methyl cellulose. 

“Phosdrin.”’^’ Trademark for a mixture which con- 
tains not less than 60% of the alpha isomer of 2- 
carbomethoxy-l-methylvinyl dimethyl phosphate, 
(CH 30 ) 2 P( 0 ) 0 C(CH 3 ):CHC 00 CH 3 , (generic name 
mevinphos, q.v.) and not more than 40% of insec- 
ticidally active related compounds; it is 100% active. 

Properties: Yellow to orange liquid; b.p. 210-2I8°F 
(0.03 mm) miscible with water, alcohols and aro- 
matic and chlorinated hydrocarbons. Slightly soluble 
in aliphatic hydrocarbons. Flash point 175° F. Com- 
bustible. 

Hazard: Toxic by ingestion, inhalation, and skin ab- 
sorption. Tolerance, 0. 1 mg per cubic meter of air. 
Use may be restricted. 

Use: Insecticide. 

Shipping regulations: See mevinphos. 

“Phos-Feed.” Trademark for a brand of dicalcium 
phosphate used as a mineral supplement of animal 
and poultry feeds. 

“Phosflake.””’ Trademark for a uniform blend of 
caustic soda and trisodium phosphate prepared in 
flake form, especially for bottle-washing use. 

“Phosfon.”"''’ Trademark for tributyl-2,4-dichloroben- 
zylphosphonium chloride (q.v.). 

“Phosgard” C-22-R.^* Trademark for a flame retar- 
dant organophosphorus compound with high effi- 
ciency through high phosphorus and chlorine content. 
Used in urethane foams, phenolics, polymethacry- 
lates, polyester resins and epoxies. 


phosgene (carbonyl chloride; carbon oxychloride; chlo- 
roformyl chloride) COClj. 

Properties: Liquid, or easily liquefied gas. Colorless 
to light yellow; odor varies from strong and stifling 
when concentrated, to hay-like in dilute form. Sp. 
gr. 1.392 (19/4°C); f.p. -128°C; b.p. 8.2°C. Slightly 
soluble in water and slowly hydrolyzed by it; soluble 
in benzene and toluene; specific volume (70°F) 3.9 
cu ft/lb. Noncombustible. 

Derivation; By passing a mixture of carbon monoxide 
and chlorine over activated carbon. 

Containers; Steel cylinders; special one-ton containers. 
Hazard; Highly toxic by inhalation; strong irritant to 
eyes. Tolerance, 0.1 ppm in air. Safety data sheet 
available from Manufacturing Chemists Assn., Wash- 
ington, D.C. 

Uses: Organic synthesis, especially of isocyanates, 
polyurethane and polycarbonate resins, carbamates, 
organic carbonates and chloroformates; pesticides; 
herbicides; dye manufacture. 

Shipping regulations: (Air) Not acceptable. (Rail) 
Consult regulations. Not accepted by express. 

Phos KlI.”^^ Trademark for parathion-based insecti- 
cidal dusts and sprays. 

Hazard: Highly toxic by ingestion and inhalation. 


phosphamidon. Generic name for 2-chloro-2-diethyl- 
carbamoyl-l-methylvinyl dimethyl phosphate, 
(CH30)2P(0)0C(CH3):C(C1)C(0)N(C2H5)2. 

Properties: Colorless liquid; b.p. 162°C (1.5 mm): 
soluble in water and organic solvents. 

Hazard: Toxic by ingestion, inhalation and skin ab- 
sorption. Cholinesterase inhibitor. Use may b« 
restricted. 

Use; Insecticide. 


Shipping regulations; Organic phosphate, liquid, n.o.s., 
(Rail, Air) Poison label. Not acceptable on pas- 
senger planes. 

phosphatase, alkaline. An enzyme excreted into the 
bile by the liver and found in the blood. It is con- 
cerned with bone formation, probably being pro- 
duced by osteoblasts. It hydrolyzes phosphoric acid 
esters at pH 7-8, liberating phosphate ions. 

Use; Biochemical research. 

phosphate, condensed. A phosphorus compound with 
two or more phosphorus atoms in the molecule. 
Examples are polyphosphates; pyrophosphates. See 
polyphosphoric acid. 

phosphate glass. A type of glass containing phospho- 
rus pentoxide. Aluminum meta-phosphate is fre- 
quently the basic material. Such glasses have prop- 
erties not attainable in silicate glasses; e.g., resistance 
to hydrofluoric acid. 

phosphate rock (phosphorite). A natural rock consist- 
ing largely of calcium phosphate and used as a raw 
material for manufaeture of phosphate fertilizers, 
phosphoric acid, phosphorus, and animal feeds. A 
large amount is ground and applied directly to the 
soil. , A primary source of superphosphate, prepared 
by treatment of the pulverized rock with sulfuric 
acid '(superphosphate having 16-18% P 2 O 5 ) or by 
acidifying with phosphoric acid (triple superphos- 
phate having 40-48% P 2 O 5 ). Nitric acid is some- 
times used (see nitrophosphate). Defluorinated phos- 
phate rock is the source of phosphate used in animal 
feeds and feed concentrates. Important deposits are 
in U.S. (Florida, North Carolina, Tennessee, Cali- 
fornia, Wyoming, Montana, Utah, Idaho), North 
Africa (Morocco, Tunisia, Algeria), U.S.S.R. and 
various islands in the Pacific. 

phosphate slag. Glassy calcium silicate, by-product of 
electric furnace phosphorus manufacture. 

Properties: Lumps; loose bulk density approximately 
85 Ib/cu ft. 

Containers; Hopper cars, gondolas. 

phosphatide. See phospholipid. 

phosphatidyl choline. See lecithin. 

phosphatidyl ethanolamine. See cephalin. 

phosphatidyl serine. See cephalin. 

phosphazene. A ring or chain polymer that contains 
alternating phosphorus and nitrogen atoms, with 
two substituents on each phosphorus atom. Charac- 
teristic structures are cyclic trimers, cyclic tetra- 
mers, and high polymers. The substituent can be a 
wide variety of organic groups, halogen, amino, etc. 
Most cyclic trimers are crystalline, solids, organo- 
soluble and stable to weather conditions; the high 
polymers (polyphosphazenes) are elastomeric or 
thermoplastic. 

“Phosphen.”^’^ Trademark for a group of aryl 
phosphates. 

phosphlnate. A derivative of the hypothetical phos- 
phinic acid, H 2 P( 0 )OH. 

phosphine (hydrogen phosphide) PH3. 

Properties; Colorless gas; disagreeable, garlic-like 
odor. Soluble in alcohol, ether and cuprous chloride; 
slightly soluble in cold water; insoluble in hot water. 
Sp. gr. 1.185; f.p. -133.5°C; b.p. -85°C. Autoig- 
nition temp. 100° F. 

Derivation: By action of nascent hydrogen or of caus- 
tic potash on phosphorus. 
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Hazard: Highly toxic by inhalation; strong irritant. 
Tolerance, 0.3 ppm in air. Spontaneously flammable. 
Uses; Organic preparations; phosphonium halides; 
doping agent for solid state electronic components; 
polymerization initiator; condensation catalyst. 
Shipping regulations; (Air) Not acceptable. 

Note: A synthetic dye, chrysaniline yellow, is some- 
times called phosphine. 

phosphodiesterase. An enzyme which cleaves hydrolyt- 
ically the carboxy- and phosphoesters of phospha- 
tides (phospholipids). 

“Phosphodust.”'’^ Trademark for a pesticide dust dil- 
uent derived from phosphate rock. 

2-phosphoglyceric acid HOCH 2 CH[OPO(OH)i]COOH. 
An intermediate in the metabolism of carbohydrates 
in biological systems. See enolase. 

phosphoglyceride. See phospholipid. 

“Phospholeum.”^* Trademark for so-called super- 
phosphoric acid. 

Properties; Clear liquid containing 76% PjOs and 
equivalent to 105% HsPOj. An azeotropic mixture 
of orthophosphoric and polyphosphoric acids which 
on dilution with water hydrolyze to orthophosphoric 
acid. Sp. gr. 1.90 (approx) (20.4°C); viscosity 800 cp 
(20.4°C); temperature rise, 15.5°C on dilution to 
75% HsPO.); f.p. less than — 50°C. 

Grade; Technical. 

Containers: Tank cars and tank trucks. 

Uses: High-analysis liquid fertilizer; metal phospha- 
tizing and aluminum bright dip bath component; 
desiccant; sequestrant for common trace minerals; 
catalyst or dehydrator in organic synthesis; rust- 
nroofing compounds; special bricks; steel pickling. 

phospholipid (phosphatide). A group of lipid com- 
pounds that yield on hydrolysis phosphoric acid, an 
alcohol, fatty acid, and a nitrogenous base. They are 
widely distributed in nature and include such sub- 
stances as lecithin, cephalin, and sphingomyelin. 

phosphomolybdate. See heteromolybdate. 

phosphomolybdic acid (phospho-12-molybdic acid; 
PMA; 12-molybdophosphonc acid) HsOMoiiOjo' 
xHjO. 

Properties; Yellowish crystals; soluble in water, alco- 
hol, and ether; density, 3.15 g/cc; m.p. 78-90°C. 
Strong oxidizing agent in aqueous solution; strong 
acid in the free acid form. 

Grades; Technical; C.P.; reagent. 

Hazard: (solution) May ignite combustible materials. 
Uses; Reagent for alkaloids; pigments; catalyst; fixing 
agent in photography; additive in plating processes; 
imparts water resistance to plastics, adhesives and 
cement. 

phosphomolybdic pigment (molybdenum lake). A pig- 
ment made by precipitating a basic organic dye with 
phosphomolybdic acid or a mixture of phospho- 
molybdic and phosphotungstic acids. See also phos- 
photungstic pigment. 

phosphonate. A derivative of the hypothetical phos- 
phonic acid, HP(0)(OH)2. 

phosphonitrile. See phosphazene. 

phosphonitrilic polymer. See fluoroelastomer. 

phosphonium iodide (iodophosphonium) PHjI. 
Properties: Colorless or slightly yellowish crystals. 


Sp. gr. 2.86; m.p. 18.5°C; sublimes 61.8°C; b.p. 
80° C; decomposed by water or alcohol. 

Derivation; Action of phosphine upon hydrogen io- 
dide. 

Hazard: Probably toxic. 

Use; Chemical synthesis. 

“Phosphonol.”^*'’ Trademark for polyphosphate esters 
used as surfactants, antistatic agents, plasticizers, 
and corrosion inhibitors. 

phosphor (fluor). A substance, either organic or inor- 
ganic, liquid or crystalline, that is capable of lumi- 
nescence, that is, of absorbing energy from sources 
such as x-rays, cathode rays, ultraviolet radiations, 
alpha particles and emitting a portion of the energy 
in the ultraviolet, visible or infrared. When the emis- 
sion of the substance ceases immediately or in the 
order of 10"* second after excitation, the material 
is said to be fluorescent. Material that continues to 
emit light for a period after the removal of the excit- 
ing energy is said to be phosphorescent The half-life 
of the afterglow varies with the substance and may 
range from second to days. 

Uses; Fluorescent light tubes; television, radar, and 
cathode ray tubes; instrument dials; scintillation 
counters. 

See also fluorescence; phosphorescence. 

phosphor bronze. A tin bronze (see brass and bronze) 
which has been deoxidized by the addition of up to 
0.5% phosphorus. Relatively hard, strong, and cor- 
rosion-resistant. Has good cold work properties and 
high strength. 

Grades; Grade A (5% tin), grade C (8% tin), grade D 
(10% tin), grade E (1.25% tin). 

Uses; Springs, electrical switches, contact fingers, 
chains; fourdrinier wire. 

phosphorescence. A type of luminescence (q.v.) in 
which the emission of radiation resulting from excita- 
tion of a crystalline or liquid material occurs after 
excitation has ceased, and may last from a fraction 
of a second to an hour or more. This phenomenon 
is characteristic of some organic compounds, as in 
the firefly, and also of a number of inorganie solid 
materials, both natural and synthetic. These are 
used industrially as phosphors (q.v.). 

See also fluorescence. 

phosphoric acid (orthophosphoric acid) HsPOj. Ninth 
highest-volume chemical produced in U.S. (1975). 
Properties: Colorless, odorless, sparkling liquid or 
transparent crystalline solid, depending on concen- 
tration and temperature. At 20° C the 50 and "75% 
strengths are mobile liquids, the 85% is of a syrupy 
consistency, while the 100% acid is in the form of 
crystals; sp. gr. 1.834 (18°C); m.p. 42.35°C; loses 
i^H20 at 213°C (to form pyrophosphoric acid); 
soluble in water and alcohol; corrosive to ferrous 
metals and alloys. 

Derivation; (a) Action of sulfuric acid on pulverized 
phosphate rock; (b) Action of hydrochloric acid on 
phosphate rock, with extraction by tributylphos- 
phate; (c) By heating phosphate rock, coke, and silica 
in an electric furnace, burning the elemental phos- 
phorus produced, and then hydrating the phosphoric 
oxide (furnace acid). 

Grades; Agricultural; technical (50, 75, 85, 90, 100%); 
food (50, 75, 85%); N.F, (85-88%); F.C.C. (75-85%). 
(Polyphosphoric acid is sometimes called 1 15% phos- 
phoric acid). 
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Containers: Carboys; drums and barrels; tank trucks, 
tank cars, . 

Hazard; Toxic by ingestion and inhalation. Irritant 
to skin and eyes. Tolerance, 1 mg per cubic meter of 
air. Safety data sheet available from Manufacturing 
Chemists Assn., Washington, D.C. 

Uses: Fertilizers; soaps and detergents; inorganic 
phosphates; pickling and rust-proofing metals; phar- 
maceuticals; sugar refining; gelatin manufacture; 
water treatment; animal feeds; electro-polishing; 
gasoline additive; conversion coatings for metals; 
catalyst for ethanol manufacture; lakes in cotton 
dyeing; yeasts; soil stabilizer; waxes and polishes; 
binder for ceramics; activated carbon; in foods and 
carbonated beverages as acidulant and sequestrant; 
laboratory reagent; source of uranium (experimental). 
Shipping regulations: (Air) Corrosive label (solid or 
solution). (Rail) Not listed. 

phosphoric acid, anhydrous. See phosphoric anhy- 
dride. 

phosphoric acid, meta- (metaphosphoric acid; phos- 
phoric acid, glacial) approximately (HPOi),. 
Properties: Transparent, highly deliquescent, glassy 
mass; sp. gr. 2.2-2.488. Soluble in water, slowly 
forming the ortho-acid; soluble in alcohol. Noncom- 
bustible. 

Derivation; By heating orthophosphoric acid to red- 
ness; by treating phosphorus pentoxide with a calcu- 
lated quantity of water; by heating diammonium 
phosphate. 

Grades: Technical; C.P. 

Containers; Glass bottles; carboys. 

Uses; Phosphorylating agent; dehydrating agent; man- 
ufacture of dental cements; laboratory reagent. 

See also polyphosphoric acid. 

phosphoric anhydride (phosphorus pentoxide; phos- 
phoric oxide; phosphoric acid, anhydrous) P2OS. 
Properties: Soft, white powder. Absorbs moisture 
from the air with avidity, forming meta-, pyro-, or 
orthophosphoric acid, depending upon amount of 
water absorbed and upon conditions of absorption. 
Sp. gr. 2.387; m.p. 58(>-585°C; b.p., sublimes at 
300° C. 

Derivation: By burning phosphorus in dry air. 

Grades; Technical; nitrogen-complex coated (for slow 
solution). 

Containers: Glass bottles; cans; drums. 

Hazard: Strong, caustic irritant. Reacts violently with 
water to evolve heat. Dangerous fire risk. Keep 
tightly sealed or stoppered. Safety data sheet avail- 
able from Manufacturing Chemists Assn., Washing- 
ton, D.C. 

Uses; Preparation of phosphorus oxychloride and 
metaphosphoric acid; acrylate esters; surfactants; 
dehydrating agent; organic synthesis; medicine; sugar 
refining; laboratory reagent; fire extinguishing; spe- 
cial glasses. 

Shipping regulations; (Rail) Yellow label. (Air) Flam- 
mable solid label. Not accepted on passenger planes. 

phosphoric bromide. See phosphorus pentabromide. 
phosphoric chloride. See phosphorus pentachloride. 
phosphoric oxide. See phosphoric anhydride, 
phosphoric perbromide. See phosphorus pentabromide. 
phosphoric perchloride. See phosphorus pentachloride. 
phosphoric sulfide. See phosphorus pentasulfide. 

phosphorous acid, ortho- H3PO3. 

Properties: White, or yellowish, crystalline mass. Very 


hygroscopic. Keep tightly sealed or stoppered. Ab- 
sorbs oxygen veiy readily with formation of ortho- 
phosphoric acid. Soluble in alcohol, water. Sp. gr. 
1.651; b.p. 200°C (dec); m.p. 70°C (approx). 

Grades; Reagent; technical; 70% 

Uses: Analysis (testing for mercury); chemical reduc- 
ing agent); phosphite salts. 

phosphorus P Nonmetallic element of atomic number 
15, group VA of Periodic Table. Atomic weight 
30,9738; valences 1, 3, 4, 5. Allotropes; white (or yel- 
low), red, and black phosphorus. No stable isotopes. 
Several artificial radioactive isotopes from mass 
numbers 29 to 34. 

Occurrence and derivation: Occurs in nature in phos- 
phate rock [impure Ca3(P04)2], in apatite 
[Cas(P04)3F], in bones, teeth, and in organic com- 
pounds of living tissue. Also as phosphorite nodules 
on ocean floor. 

Derivation; (1) Produced in an electric furnace from 
phosphate rock, sand and coke. Tlie phosphorus 
vapor is driven off and condensed under water. (2) 
By reaction of phosphate rock with sulfuric acid, the 
resulting CaS04 being removed by filtration and the 
phosphoric acid concentrated by evaporation (wet 
process). 

Grades: Technical 99.9%; electronic grade, 99.9999%. 
Containers: White (or yellow) (shipped under water): 
steel drums; tank cars. Red; tins and drums. 
fVhite {yellow) phosphorus: 

Properties: Crystalline, wax-like, transparent solid; 
metastable with respect to red phosphorus, an impu- 
rity present in white allotrope. B.p. 280° C; vapor 
density corresponds to formula P4; m.p. 44.1°C; sp. 
gr. (solid, 20°C) 1.82, (liquid, 44.5°C) 1.745. Mohs 
hardness 0.5; high electrical resistivity. Insoluble in 
water and alcohol; soluble in carbon disulfide. Ex- 
hibits phosphorescence at room temperature; an es- 
sential dietary nutrient. 

Hazard; Ignites spontaneously in air at 86° F. Store 
under water and away from heat. Dangerous fire 
risk. Highly toxic by ingestion and inhalation. Tol- 
erance, 0.1 mg per cubic meter of air. Safety data 
sheet available from Manufacturing Chemists Assn., 
Washington, D.C. 

Uses: Manufacture of phosphoric acid (q.v.) and other 
phosphorus comounds; phosphor bronzes; metallic 
phosphides; additive to semiconductors; electro- 
luminescent coatings; incendiaries, pyrotechnics, and 
rotenticides. 

Shipping regulations; (d^) (Rail) Yellow label. Not 
accepted by express. (Air) Not acceptable, (in water) 
(Rail) Yellow label. (Air) Flammable Solid label. 
Not acceptable on passenger planes. 

Red phosphorus: 

Properties: Violet-red, amorphous or crystalline pow- 
der, obtained from white phosphorus by heating at 
240°C with catalyst. Sublimes at 416°C; sp. gr. 2.34. 
Autoignition temp. 500° F. High electrical resistiv- 
ity. Much less reactive than white phosphorus. Insol- 
uble in most solvents. 

Hazard: Large quantities ignite spontaneously, and 
on exposure to oxidizing materials. Reacts with oxy- 
gen and water vapor to evolve phosphine (q.v.). Ex- 
tinguish with foam or dry chemical (not water). 

Uses: Safety matches; phosphorus compounds. 
Shipping regulations; (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on pasenger planes. 
Black phosphorus: 

Black crystalline or amorphous solid resembling 
graphite; sp. gr. 2.25-2.69. Obtained by heating 
white phosphorus under pressure. Insoluble in most 
solvents. Electrically conducting. No present uses. 
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phosphorus 32. Radioactive phosphorus of mass num- 
ber 32. 

Properties: Half-life, 14.3 days; radiation, beta. 

Derivation: Pile irradiation of potassium dihydrogen 
phosphate or sulfur and sulfur compounds. 

Forms available: Phosphate ion in weak hydrochloric 
acid solution; solid potassium dihydrogen phosphate; 
P-32 sterile solution; in tagged compounds such as 
hexaethyltetraphosphate, ribonucleic acid, triphenyl- 
phosphine, etc. 

Grades: U.S.P. as sodium phosphate P-32 solution. 

Hazard: Moderate. 

Uses: Biochemical radioactive tracer studies; medical 
treatment of leukemia, skin lesions, etc.; industrial 
measurements, e.g., tire tread, wear, thickness of ink 
and paint films, lead detection. 

Shipping regulations: Consult regulations. 

phosphorus chloride. See phosphorus trichloride. 

phosphorus heptasulfide (tetraphosphorus heptasulfide) 
P 4 S 7 . Light yellow crystals; sp. gr. 2.19; m.p. 310°C; 
b.p. 523°C. Slightly soluble in carbon disulfide. 

Hazard: Flammable, dangerous fire risk. 

Shipping regulations: (Air) Flammable Solid label. 
Not acceptable on passenger planes. 

phosphorus nitride P3N5. 

Properties: Amorphous white solid; insoluble in cold 
water; decomposes in hot water; soluble in common 
organic solvents. Nonhygroscopic and stable in air. 
Decomposes at 800° C. 

Hazard: Probably toxic. 

Use: Doping semiconductors. 

phosphorus oxybromide POBrs. 

Properties: Colorless crystals; sp. gr. 2.82; m.p. 56°C; 
b.p. 189°C; decomposed by water; soluble in ether 
and benzene. Reacts strongly with organic matter. 

Hazard: Highly toxic. Strong irritant to skin and tis- 
sue. 

Use: Chemical intermediate. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

phosphorus oxychloride (phosphoryl chloride) POCI3. 

Properties: Colorless, fuming liquid; pungent odor. 
Sp. gr. 1.675 (20/20°C); m.p. 1.2°C; b.p. 107.2°C; 
refractive index 1.460 (25 /D). Decomposed by water 
and alcohol. 

Derivation: From phosphorus trichloride, phosphorus 
pentoxide and chlorine. 

Grades: Technical; 99.999+%. 

Containers: Steel-jacketed lead cylinders and carboys; 
nickel-lined drums and tank cars. 

Hazard: Toxic by inhalation and ingestion; strong 
irritant to skin and tissue. Safety data sheet avail- 
able from Manufacturing Chemists Assn., Washing- 
ton, D.C. 

Uses: Manufacture of cyclic and acyclic esters for 
plasticizers, gasoline additives, hydraulic fluids, and 
organophosphorus compounds; chlorinating agent 
and catalyst; dopant for semiconductor grade sili- 
con; tricresyl phosphate and fire-retarding agents. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

phosphorus pentabromide (phosphoric bromide; phos- 
phoric perbromide) PBrs. 

Properties: Yellow crystalline mass. Keep hermeti- 
cally sealed! Soluble in water (dec); in carbon di- 
sulfide, carbon tetrachloride, benzene. B.p. 106°C 
(dec). 


Grades: Technical. 

Hazard: Toxic and irritant to skin and tissue. 

Use: Organic synthesis. 

phosphorus pentachloride (phosphoric chloride; phos- 
phoric perchloride) PCI5. 

Properties: Slightly yellow, crystalline mass; irritat- 
ing odor; fuming in moist air. Sp. gr. 3.60; m.p. 
(under pressure) 148°C. Ordinarily sublimes without 
melting at 160-165°C. Soluble in carbon disulfide 
and carbon tetrachloride. 

Derivation: By action of chlorine on phosphorus or 
phosphorus trichloride. 

Grades: Technical; reagent. 

Hazard: Flammable, irritant to eyes and skin; toler- 
ance, 1 mg per cubic meter of air. Reacts strongly 
with water. Use carbon dioxide or dry chemical to 
extinguish. Safety data sheet available from Manu- 
facturing Chemists Assn., Washington, D.C. 

Uses: Chlorinating and dehydrating agent; catalyst. 

Shipping regulations: (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on passenger 
planes. 

phosphorus pentafluoride PF5. Colorless nonflammable 
gas; b.p. — 84.8°C; decomposed by water. Available 
in small cylinders. 

Grade: 99%. 

Hazard: Toxic; strong irritant to eyes and skin. Tol- 
erance (as F), 2.5 mg per cubic meter of air. 

Shipping regulations: (Air) Nonflammable Gas label. 
Not acceptable on passenger planes. 

phosphorus pentasulfide (phosphoric sulfide; phos- 
phorus persulfide; thiophosphoric anhydride) P 2 S 5 . 

FToperties: Light-yellow or greenish-yellow crystal- 
line masses. Odor similar to hydrogen sulfide. Keep 
in sealed containers. Very hygroscopic. Burns in air 
forming P 2 O 5 and SO 2 . Decomposed by moist air. 
Soluble in solutions of alkali hydroxides; slightly 
soluble in carbon disulfide. M.p. 286-290° C; b.p. 
515°C; sp. gr. 2.03; vapor pressure 1 mm (300°C). 
Autoignition temp. 287° F. 

Derivation: By reaction of phosphorus and sulfur. 

Grades: Technical; distilled. 

Containers: Fiber or steel drums; tote bins. 

Hazard: Toxic by inhalation; strong irritant. Dan- 
gerous fire risk; ignites by friction. Contact with 
water or acids liberates poisonous and flammable 
hydrogen sulfide. Tolerance, 1 mg per cubic meter 
of air. Safety data sheet available from Manufactur- 
ing Chemists Assn., Washington, D.C. 

Uses: Intermediate for lube oil additives, insecticides 
(chiefly parathion and malathion); flotation agents. 

Shipping regulations: (Air) Flammable Solid label. 
Not acceptable on passenger planes. 

phosphorus pentoxide. See phosphoric anhydride. 

phosphorus persulfide. See phosphorus pentasulfide. 

phosphorus salt. See sodium ammonium phosphate. 

phosphorus sesquisulfide (tetraphosphorus trisulfide) 
P4S3. 

Properties: Yellow, crystalline mass; soluble in car- 
bon disulfide; insoluble in cold w'ater; decomposed 
by hot water. Sp. gr. 2.00; m.p. 172°C; b.p. 407.8°C. 
Autoignition temp. 2i2°F. 

Derivation: By gently heating phosphorus and sulfur. 

Hazard: Dangerous fire risk; ignites by friction. Toxic 
and irritant. 

Uses: Organic synthesis; manufacture of matches. 
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Shipping regulations; (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on passenger 
planes. 

phosphorus sulfide. See phosphorus trisulfide. 

phosphorus tribromide PBrs. 

Properties: Fuming, colorless liquid; penetrating odor; 
soluble in acetone, alcohol, carbon disulfide, hy- 
drogen sulfide, water (decomposes). Sp. gr. 2.852 
(15°C); b.p. 175°C; f.p. -40°C. 

Hazard; Toxic; strong irritant to skin and tissue. 

Uses; Analysis (testing for sugar and oxygen); cata- 
lyst; synthesis. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

phosphorus trichloride (phosphorus chloride) PCI3. 
Properties: Clear, colorless fuming liquid; decom- 
poses rapidly in moist air. Soluble in ether, benzene, 
carbon disulfide and carbon tetrachloride. Sp. gr. 

l. 574; f.p. -111.8°C; b.p. 76°C. 

Derivation; By passing a current of dry chlorine over 
gently heated phosphorus, which ignites. The tri- 
chloride, admixed with some pentachloride, distills 
over. A small amount of phosphorus is added and 
the whole distilled. 

Grades; Technical; 99.9%. 

Containers; Carboys; cylinders; tank cars. 

Hazard; Highly toxic; strong irritant to skin and tis- 
sue. Dangerous fire risk in contact with water. Tol- 
erance, 0.5 ppm in air. Safety data sheet available 
from Manufacturing Chemists Assn., Washington, 
D.C. 

Uses; Making phosphorus oxychloride; intermediate 
for organophosphorus pesticides, surfactants, phos- 
phites (reaction with alcohols and phenols), gasoline 
additives, plasticizers, dyestuffs; chlorinating agent; 
catalyst; preparing rubber surfaces for electrodepo- 
sition of metal; ingredient of textile finishing agents. 
Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not accepted on passenger planes. 

phosphorus triiodide PI3. 

Properties: Red crystals; hygroscopic. Soluble in al- 
cohol, carbon disulfide, water (dec). M.p. 6I°C 
(dec); sp. gr. 4.18. 

Grades; Technical; reagent. 

Hazard: Toxic and flammable; reacts with water. Ir- 
ritant. 

Use; Organic synthesis. 

phosphorus trisulfide (phosphorus sulfide; tetraphos- 
phorus hexasulfide; thiophosphorous anhydride) P-.Si, 
orP.Ss. 

Properties; Grayish-yellow masses; tasteless; odorless. 
Keep well stoppered! Decomposes in moist air. Sol- 
uble in alcohol, carbon disulfide, ether. B.p. 490°C; 

m. p. 290°C. 

Hazard; Highly toxic; flammable, dangerous fire risk; 
reacts with water. 

Use; Organic chemistry (reagent). 

Shipping regulations; (Air) Flammable Solid label. 
Not acceptable on passenger planes. 

phosphorylase. An enzyme occurring in muscle and 
liver which catalyzes the conversion of glycogen into 
glucose- 1-phosphate. 

phosphorylation. A reaction in which phosphorus com- 
bines with an organic compound, usually in the form 
of the trivalent phosphoryl group = P =0. It occurs 
naturally in cellular metabolism and is of particular 
importance in vitamin activity and enzyme formation. 
^ It is also used to produce a modified cellulose (P- 


cellulose) for cation exchange in chromatographic 
separations. 

phosphoryl chloride. See phosphorus oxychloride. 

phosphotungstic acid (phospho-12-tungstic acid; phos- 
phowolframic acid; 12-tungstophosphoric acid) 
H3PW12O40 • XH2O. 

Properties: Yellowish-white solid; m.p. (for 24H2O 
hydrate) 89°C. Very soluble in water, acetone, and 
diethyl ether. Relatively insoluble in nonpolar or- 
ganic solvents. Strong oxidizing agent in aqueous 
solution; strong acid in the free acid form. 

Derivation: Addition of phosphates to sodium tung- 
state in the presence of hydrochloric acid. 

Grades: Reagent; technical. 

Uses; Reagent in analytical chemistry and biology; 
manufacture of organic pigments; additive in plating 
industry; imparts water resistance to plastics, adhe- 
sives and cement; catalyst for organic reactions; 
photographic fixing agent; textile antistatic agent. 

phosphotungstic acid, sodium salt. See sodium 12- 
tungstophosphate. 

phosphotungstic pigment (tungsten lake). A green or 
blue pigment manufactured by precipitating basic 
dyestuffs such as malachite green or Victoria blue 
with solutions of phosphotungstic acid, or phospho- 
molybdic acid, or mixtures of both.. See also phos- 
phomolybdic pigment. 

Uses; Printing inks; white paper; paints and enamels. 

“Phostane” MDP.^* Trademark for methyl diphenyl 
phosphate (q.v.). 

“Phos-Trode.”"'" Trademark for a phosphor bronze 
Grade C electrode and filler rod for joining both 
like and dissimilar metals and overlaying surfaces 
resistant to wear and corrosion. 

photochemistry. The branch of chemistry concerned 
with the effect of absorption of radiant energy (light) 
in inducing or modifying chemical changes. Natural 
photosynthesis is the most important example of a 
photochemical reaction; others are the photosensi- 
tization of solids, applied in photography, photo- 
cells, etc. and occurring naturally in the formation 
of visual pigments; photochemical decomposition 
(photolysis); photo-induced polymerization, oxida- 
tion, and ionization; fluorescence and phosphores- 
cence; and the reaction of chlorine with organic com- 
pounds. Free-radical chain mechanisms are usually 
involved. See also free radical. 

photochromism. The ability of a transparent mate- 
rial to darken reversibly when exposed to light. See 
also glass, photochromic. 

Plastics can be made light-sensitive by certain 
aromatic organic nitro compounds such as 2-(2,4- 
dinitrobenzyl)pyridine. Such chemicals are compat- 
ible with most transparent plastics and are either 
blended with the base resin or applied as coatings. 

photo-glycin. See para-hydroxyphenylglycine. 

photographic chemistry. In photographic films and 
papers the sensitive surface consists of microscopic 
grains of a silver halide, suspended in gelatin. Ex- 
posure to light renders the halide particles suscep- 
tible to reduction to metallic silver by developing 
agents (q.v.) containing a reducing agent, as well as 
an accelerator, preservative, and restrainer. The ac- 
celerator increases the activity of the reducing agent 
(due principally to ionization of the phenolic agents 
to their active form) and is usually an alkaline com- 
pound. The preservative, usually sodium sulfite. 
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minimizes air oxidation. The restrainer helps to 
prevent “fog” (reduction of silver halide grains 
which have not been exposed to light) and is almost 
always potassium bromide. 

Color sensitizers are dyes added to silver halide 
emulsions to broaden their response to various wave- 
lengths. Unsensitized emulsions are most respon- 
sive in the blue region of the spectrum and thus do 
not correctly represent the light spectrum striking 
them. Widely used sensitizers include the cyanine 
dyes (q.v.), the merocyanines, the benzooxazoles, 
and the benzothiazoles. Cryptocyanine sensitizes the 
extreme red and infrared. 

In color photography diethyl-para-phenylenedia- 
mine is an important developer, since its oxidation 
product readily couples with a large number of phe- 
nol and reactive methylene compounds to form in- 
dophenol and indoaniline dyes, which are the basis 
of most of the current color processes. 

“Photogray.”” Trademark for a photochromic glass 
that darkens in sunlight to 45% light transmittance. 
See glass, photochromic. 

photolysis. Decomposition of a compound into simpler 
units as a result of absorbing one or more quanta of 
radiation; examples are splitting of hydrogen iodide 
by the reaction 2HI + hv — ► H2 + h, and of ketene 
(H2C=C0) into carbon monoxide and carbene 
(methylene) (:CH2). Photodecomposition may also 
occur with aldehydes, ketones, azo compounds, and 
organometallic compounds. See also flash photoly- 
sis; photochemistry. 

photon. The unit (quantum) of electromagnetic radia- 
tion. Light waves, gamma rays, x-rays, etc., consist 
of photons. Photons are concentrations of energy 
that behave partly like particles and partly like 
waves. They have no rest mass and exist only when 
moving at the speed of light. Their nature can be de- 
scribed only in mathematical terms. Photons are 
emitted when electrons move from one energy state 
to another, as in an excited atom. See also radiation. 

photophor. See calcium phosphide. 

photopolymer. A polymer or plastic so made that it 
undergoes a change on exposure to light. Such ma- 
terials can be used for printing and lithography 
plates, for photographic prints and microfilm copy- 
ing. The effect of the light may be to cause further 
polymerization or crosslinking, or may cause degra- 
dation. One application involves the use of esters of 
polyvinyl alcohol which crosslink and so become 
insoluble, whereas unexposed portions of the mate- 
rial remain soluble. 

photosynthesis. The utilization of sunlight by plants 
to convert two inorganic substances (carbon diox- 
ide and water) into carbohydrates. Chlorophyll (q.v.) 
acts as the energy-converter in this reaction, which 
is perhaps the most important on earth. The specific 
reaction is: 6CO2 + 6H2O + 672 kcal 7- C6H,206 + 
6O2. This significance of this process lies in the con- 
version of energy from radiant to chemical form. The 
chemical energy a green plant stores by photosyn- 
thesis provides the total energy requirement of the 
plant. Directly or indirectly plants supply the pri- 
mary organic nutrient for most other living organ- 
isms. Most fossil fuels are storehouses of the radiant 
energy transformed by photosynthesis in earlier 
geologic eras. 

Photosynthesis is the principal source of atmo- 


spheric oxygen. At least two-thirds of the total 
photosynthetic activity of the earth takes place in 
the oceans (see algae). Its exact chemical mechan- 
ism is extremely complex, and even now has not been 
wholly elucidated. Essential features are the reduc- 
tion of carbon dioxide and utilization of the hydro- 
gen of water to form carbohydrates, the oxygen 
being liberated; the nucleotides uridine and adeno- 
sine triphosphate are involved in this conversion. 
Sugar (sucrose) is foirned in the cytoplasm surround- 
ing the chloroplasts. 

Photosynthesis has been suggested as a possible 
source of fuels by the development of “ener^ plan- 
tations” (intensive growth of crops) and conversion 
of a small fraction of the solar energy to generation 
of electric power. 

photovoltaic cell. See solar cell. 

“Photox.”“‘ Trademark for photoconductive lead- 
free zinc oxides manufactured by the French process 
produced from zinc metal. Used in electrophotog- 
raphy. 

“PH 990 Resin.”''^’ Trademark for a phosphonitrilic- 
modified phenolic resin. Stable, off-white, free- 
flowing powder. Soluble in most organic solvents. 
Flame retardant and retains electrical and structural 
properties at temperatures up to 500-800° F. 

“Phthalamaquin.”^^^ Trademark for an aureoquin 
preparation, described as 4-(2-dimethyIaminoethyia- 
mino)-6-methoxyquinoline diethylaminotetrahydro- 
phthalate. Used in medicine. 

phthalamide C6H.((CONH2)2. The double acid amide 
of phthalic acid. 

Properties: Colorless crystals; m.p. 200-210°C (de- 
composes into phthahmide and ammonia). Ve^ 
slightly soluble m water and alcohol; insoluble in 
ether. 

Derivation: By stirring phthalimide with cold concen- 
trated ammonia solution; by the reaction of phthalyl 
chloride and ammonia; or from the addition of am- 
monia to phthalic anhydride under pressure. 

Use: Intermediate in organic synthesis; laboratory 
reagent. 

phthalic acid (ortho-phthalic acid; ortho-benzene dicar- 
boxylic acid) C6H4(COOH)2. 

Properties: Colorless crystals; soluble in alcohol; 
sparingly soluble in water and ether. Sp. gr. 1.585; 
m.p., decomposes at 19I°C. 

Derivation: From phthalic anhydrides. 

Grades: Technical; reagent. 

Uses: Dyes; medicine; phenolphthalein; phthalimide; 
anthranilic acid; synthetic perfumes; laboratory rea- 
gent. 

para-phfhalic acid. See terephthalic acid. 

phthalic anhydride C6Hj(C0)20. 

Properties: White, crystalline needles; sublimes below 
b.p.; mild odor. Sp. gr. 1.527 (4°C); m.p. 131.16°C; 
b.p. 285°C. Flash point 305° F (C.C.). Combustible. 
Autoignition temp. 1083°F. Soluble in alcohol; 
slightly soluble in ether and hot water. 

Derivation: Catalytic oxidation of naphthalene or 
ortho-xylene (catalyst is 10% vanadium pentoxide 
plus 20-30% potassium sulfate on silica gel carrier). 
Both fixed bed and fluidized bed processes are used. 

Method of purification: Sublimation. 

Grades: Pure; technical. 130.8°C min f.p. 
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Containers: Drums; paper bags; molten in tank trucks; 
tank cars. 

Hazard; Toxic and skin irritant. Tolerance, 2 ppm in 
air. Safety data sheet available from Manufacturing 
Chemists Assn., Washington, D.C. 

Uses; Alkyd resins; plasticizers; hardener for resins; 
polyesters; synthesis of phenolphthalein and other 
phthaleins, many other dyes; chlorinated products; 
pharmaceutical intermediates; insecticides; diethyl 
phthalate; dimethyl phthalate; laboratory reagent. 

ortho-phthalimide C 6 H 4 (CO) 2 NH. 

Properties: White, crystalline leaflets. Slightly soluble 
in ether; insoluble in cold benzene; soluble in boiling 
benzene and in aqueous alkalies. M.p. 233-238°C; 
b.p., sublimes. Combustible. Low toxicity. 

Derivation; By dissolving phthalic anhydride in am- 
monium hydroxide, evaporating to dryness and using 
the residue. 

Uses; Synthetic indigo, via anthranilic acid; fungi- 
cide; organic synthesis; laboratory reagent. 

phthalocyanine. Any of a group of benzoporphyrins 
which have strong pigmenting power, forming a fam- 
ily of dyes. The basic structure of the molecule 
comprises four isoindole groups, (C 6 H 4 )C 2 N, joined 
by lour nitrogen atoms. Four commercially impor- 
tant modifications are; (1) metal-free phthalocyanine 
(C6H4C2N)4N4 having a blue-green color (structure 
shown below); (2) copper phthalocyanine, in which a 
copper atom is held by secondary valences of the 
isoindole nitrogen atoms; (see Pigment Blue 15); 
(3) chlorinated copper phthalocyanine, green, in 
which 15 to 16 hydrogen atoms are replaced by 
chlorine (see Pigment Green 7); and (4) sulfonated 
copper phthalocyanine, water-soluble, green, in 
which two hydrogen atoms are replaced by sulfonic 
acid (HSOj) groups. 



Uses; Decorative enamels, automotive finishes, lino- 
leum plastics, roofing granules, printing inks, wall- 
paper, rubber goods, and similar applications where 
light fastness and chemical stability are required. 

phthalonitrile (ortho-dicyanobenzene) C 6 H 4 (CN) 2 . 

Properties; Buff-colored crystals; m.p. 138°C; insolu- 
ble in water; soluble in acetone and benzene. Com- 
bustible. 

Dmvation; Vapor phase reaction of ammonia and 
phthalic anhydride over alumina catalyst at high 
temperature. 

Hazard; May be toxic. 

Uses; Intermediate in organic synthesis, especially 
pigments and dyes; base material for high-tempera- 
ture lubricants and coatings; insecticide. 

phthaloyl chloride (phthaloyl dichloride; phthalvl chlo- 
ride) C6H4(C0C1)2. 

Properties: Colorless, oily liquid; m.p. 16°C; b.p. 


277°C; refractive index (n 20/D) 1.568. Decomposed 
by water or alcohol; soluble in ether. Combustible. 
Derivation; By the action of phosphorus pentachlo- 
ride on phthalic anhydride. 

Hazard; Irritant by inhalation and skin contact. 

Use: Chemical intermediate, especially for plasti- 
cizers and resins; laboratory reagent. 

See also isophthaloyl chloride. 

phycocolloid. One of several carbohydrate polymers 
(polysaccharides) occurring in algae (seaweed) (q.v.). 
They are hydrophilic colloids having a tendency to 
absorb water with swelling, and to form gels of vary- 
ing strength and consistency. The chief types of 
phycocolloid are carrageenan from Irish moss, algin 
from brown algae (kelp), and agar from red algae. 
They contain complex galactose and mannose sug- 
ars, and are sometimes considered as seaweed muci- 
lages. See specific entries for details. 

“Phyllicin.”’ Trademark for theophylline-calcium sali- 
cylate. 

physical chemistry. The science that concerns itself 
with application of the concepts and laws of physics 
to chemical phenomena in order to describe in quan- 
titative (mathematical) terms a vast amount of qual- 
itative (observational) information. A selection of 
only the most important concepts of physical chem- 
istry would include; the electron wave equation and 
the quantum mechanical interpretation of atomic and 
molecular structure; the study of the subatomic 
fundamental particles of matter; application of 
thermodynamics to heats of formation of compounds 
and to heats of chemical reaction; the theory of rate 
processes and chemical equilibrium; orbital theory 
and chemical bonding; surface chemistry, including 
catalysis and finely divided particles; the principles 
of electrochemistry and ionization. Though physical 
chemistry is closely related to both inorganic and 
organic chemistry, it is considered a separate dis- 
cipline. 

physiological salt solution. A solution of sodium chlo- 
ride and water (0.9%), which is identical with the 
concentration found in the body. Used in medicine 
to replace acute loss of water, as from burns, etc. 
Also called isotonic salt solution. 

physostigmine (eserine; calabarine) C15H21O2N3. An 
alkaloid. 

Properties; Colorless or pinkish crystals. Slightly sol- 
uble in water; soluble in alcohol and diluted acids. 
M.p. 86-87°C and 105-106°C (unstable and stable 
forms). Specific rotation —119 to —121°. 

Derivation; By solvent extraction from the seeds of 
Physostigma venenosum. 

Grade: U.S.P. 

Hazard: Highly toxic by ingestion. 

Use; Medicine. Available as the salicylate and sul- 
fate. 

phytane (2,6, 10, 14-tetramethyIhexadecane) C 2 oH 42 . A 
hydrocarbon. Found in rock specimens 2.5 to 3 bil- 
lion years old. Is known to be synthesized only by 
living organisms (is a derivative of chlorophyll) and 
to withstand heat and pressure; so serves to date the 
existence of life on earth. See also pristane. 

phytic acid (inositolhexaphosphoric acid) 
C6H6[0P0(0H)2]6. Occurs in nature in the seeds 
of many cereal grains, generally as the insoluble cal- 
cium-magnesium salt. It inhibits absorption of cal- 
cium in the intestine. 

Properties: White to pale yellow liquid; odorless with 
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acid taste; pH less than 1.0 (in 1% solution); soluble 
in water and alcohol; sp. gr. 1.58; wt/gal 13.1 lb. 
Derivation: From corn steep liquor. 

Grade: Technical (as a 70% solution). 

Uses: Chelation of heavy metals in processing of ani- 
mal fats and vegetable oils; rust inhibitor; prepara- 
tion of phytate salts; metal cleaning; treatment of 
hard water; nutrient. 

phytochemistry. That branch of chemistry dealing 
with (1) plant growth and metabolism and (2) plant 
products. The former includes the absorption of in- 
organic nutrients (nitrogen, phosphorus, potassium, 
carbon dioxide, water, etc.) to form sugars, starches, 
proteins, fats, vitamins, etc., and is closely associ- 
ated with photosynthesis (q.v.). Plant products com- 
prise a vast group of natural materials and chemi- 
cals; besides those used directly as foods, these 
include alkaloids, cellulose, lignin, dyes, glucosides, 
essential oils, resins, gums, tannins, rubbers, terpene 
hydrocarbons, and glycerides (fats and oils). Some 
of these are basic raw materials for industry (paper, 
pharmaceutical, food, paint, perfume, flavoring, 
leather, rubber); there are also many miscellaneous 
plant products such as drugs, poisons, and vitamins. 
Phytochemistry also embraces the study of plant 
hormones or growth regulators (auxin, gibberellin, 
synthetic types). 

phytol 

CH3[CH(CH3)CH2CH2CH2]3C(CH3):CHCH20H. 

An alcohol obtained by the decomposition of chlo- 
rophyll. 

Properties: Odorless liquid; b.p. 202-204°C (10 mm); 
sp. gr. 0.8497 (25/4'’C); soluble in the common or- 
ganic solvents; insoluble in water. Combustible; non- 
toxic. 

Use: Synthesis of vitamins E and K. 

phytonadione (2-methyl-3-phytyl- 1,4-naphthoquinone; 
vitamin K]) CH 3 CioH 402 C 2 oH 39 . 

Properties: Clear yellow, viscous, odorless liquid; sp. 
gr. 0.967 (25/25°C); refractive index 1,5230-1.5252 
(25° C); stable in air. Protect from sunlight! Insol- 
uble in water; soluble in benzene, chloroform and 
vegetable oils; slightly soluble in alcohol. 

Derivation: Synthetically, from 2-methyl- 1 ,4-naph- 
thoquinone and phytol. 

Grade: U.S.P. 

Uses: Medicine; food supplement. 

phytosterol. See sterol. 

pi bond. A covalent bond formed between atoms by 
electrons moving in orbitals which extend above and 
below the plane of an organic molecule containing 
double bonds. A double bond consists of one pi and 
one sigma bond (q.v.) and a triple bond consists of 
one sigma and two pi bonds. See also metallocene; 
orbital theory. 

“Picfume.””’ Trademark for fumigants containing 
chloropicrin. 

pickle alum. See aluminum sulfate. 

pickling (1) Removal of scale, oxides, and other im- 
purities from metal surfaces by immersion in an in- 
organic acid, usually sulfuric, hydrochloric, or phos- 
phoric. Rate of scale removal varies inversely with 
concentration and temperature; the usual concentra- 
tion is 15%, at or above 212°F. The rate is also in- 
creased by electrolysis. 


(2) A method of food preservation involving use of 
salt, sugar, spices, and organic acids (acetic). 

(3) Preserving or preparing hides for tanning by im- 
mersion in a 6 to 12% salt solution, together with 
enough acid to maintain pH at 2.5 or less. 

picloram (4-amino-3,5,6-trichloroplcolinic acid). An 
herbicide used as defoliant in forest warfare. See 
also “Tordon.” Claimed to leave toxic residue in 
soils. Toxic. Use may be restricted. 

pico-. Prefix meaning 10“'^ unit (symbol = p). 1 pg= 1 
picogram = 10"' gram. 

alpha-picoline (2-methylpyridine; 2-picoline) 
CsH 4N(CH3), or NC(CH 3 )CHCHCHC H. 

Properties: Colorless liquid; strong, unpleasant odor; 
sp. gr. 0.952; b.p. 129°C; f.p. — 69.9°C; refractive 
index 1.4957 (n 20/D); miscible with water and al- 
cohol. Flash point 102°F (O.C.). Autoignition temp. 
1000°F. Combustible. 

Derivation: Dry distillation of bones or coal. 

Coutaiuers.-. Drums; tank cars.. 

Hazard: Moderate fire risk. Moderately toxic and 
irritant. 

Uses: Organic intermediate for pharmaceuticals, dyes, 
rubber chemicals; solvent; source for vinyl pyridine; 
laboratory reagent. 

beta-picoline (3-methylpyridine; 3-picoline) 
NCHC(CH3)CHCHCH. 

Properties: Colorless liquid; unpleasant odor; b.p. 
143.5°C; f.p. -18.3°C; sp. gr. 0.9613 (15/4°C); re- 
fractive index 1.5060 (n 20/D); soluble in water, al- 
cohol, and ether. Combustible. 

Derivation: Dry distillation of bones or coal. 

Containers: Drums; tank cars. 

Hazard: Moderate fire risk. Moderately toxic and 
irritant. 

Uses: Solvent in synthesis of pharmaceuticals, resins, 
dyestuffs, rubber accelerators, insecticides; prepara- 
tion of nicotinic acid, and nicotinic acid amide; 
waterproofing agents; laboratory reagent. 

gamma-picoline (4-methylpyridine; 4-picoline) 
NCHCHC(CH3)CHCH. 

Properties: Colorless, moderately volatile liquid; sp. 
gr. 0.957 (15/4°C); b.p. 144.9°C; refractive index 
1.5050 (n 20/D); m.p. T8°C; soluble in water, alco- 
hol, and ether. Flash point 134°F (O.C.). Com- 
bustible. 

Derivation: Dry' distillation of bones or coal. 

Containers; Drums; tank cars. 

Hazard; Moderately toxic and irritant. Moderate fire 
risk. 

Uses: Solvent in synthesis of pharmaceuticals, resins, 
dyestuffs, rubber accelerators, pesticides, and water- 
proofing agents; laboratory reagent; making isonia- 
zid; catalyst; curing agent. 

picoline-N-oxide I ^(0)C(CH3)CHCHCHC H (formula 
for 2-picoline-N-oxide). 

Properties; Crystals; vep' soluble in water. M.p. (2- 
isomer) 49.5°C; (3-isomer) 40.5°C; (4-isomer) 
I86.3°C. Combustible. 

Use; Chemical synthesis. 

4-picolyIamine. (CHiNH^lCHCHNCHCH. A hetero- 
cyclic compound; a pyridine derivative. Highly reac- 
tive; strong base. Combustible. 
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Uses: Manufacture of polyamides, epoxy curing agents, 
carbinols, and amine polyols, 
picramic acid (picraminic acid; 2-amino-4,6-dinitrophe- 
nol; dinitroaminophenol) C 6 H 2 (N 02 ) 2 (NH 2 )OH. 
Properties; Red crystals. Soluble in alcohol, benzene, 
glacial acetic acid, aniline, and ether; sparingly sol- 
uble in water. M.p. 168°C. 

Derivation; By partial reduction of picric acid. 

Hazard; May explode when shocked or heated. Dan- 
gerous fire risk. 

Uses; Azo dyes; indicator; reagent for albumin. 
Shipping regulations: (Rail) Consult regulations. (Air) 
Not listed. Consult authorities. 

picramide. Legal label name (Air) for trinitroaniline 
(q.v.). 

picraminic acid. See picramic acid. 

picric acid (picronitric acid; trinitrophenol; nitroxan- 
thic acid; carbazotic acid; phenoltrinitrate) 
C6H2(N02)30H. 

Properties; Yellow crystals or liquid. Soluble in wa- 
ter, alcohol, chloroform, benzene, and ether. Very 
bitter taste. Sp. gr. 1.767; m.p. 122°C. B.p. explodes 
above 300° C. Flash point 302° F; autoignition temp. 
572° F. 

Derivation: Nitration of phenolsulfonic acid, obtained 
by heating phenol with concentrated sulfuric acid. 
Grades; Technical paste; pure paste. 

Containers: 1-, 5-lb bottles; 25-lb boxes; lOO-lb kegs; 
300-Ib barrels. 

Hazard: Severe explosion risk when shocked or 
heated; especially reactive with metals or metallic 
salts. Toxic by skin absorption. Tolerance, 0.1 mg 
per cubic meter of air. 

Uses; Explosives; medicine (external); dyes; matches; 
electric- batteries; etching copper; dyeing and print- 
ing textile fabrics with compound dyes which con- 
tain also such dyes as benzaldehyde green, methyl 
violet and indigo carmine; picrates. 

Shipping regulations: (Rail) Consult regulations. 
(Air) Dry or wet with less than 10% water. Not ac- 
ceptable. Wet with not less than 10% water. Flam- 
mable Solid label. 

picrolonic acid N02C6H4NNC(CH3)C(N02)C0H. 3- 
Methyl-4-nitro-l-(para-nitrophenyl)-5-pyrazolone. 
Properties: Yellow leaflets; m.p. II6-II7°C; decom- 
poses I25°C; slightly soluble in water; soluble in al- 
cohol. 

Uses: Reagent for alkaloid identifications, for trypto- 
phan and phenylalanine; for the detection and esti- 
mation of calcium. 

picronitric acid. See picric acid. 

picrotoxin (cocculin) C 30 H 34 O 13 . A glucoside. 

Properties; Flexible shining, prismatic crystals or mi- 
crocrystalline powder; odorless; very bitter taste; 
stable in air; affected by light; m.p. 200°C. Soluble 
in boiling water, boiling alcohol, diluted acids and 
alkalies; sparingly soluble in ether and chloroform. 
Derivation: Derived from the fruit of Anamirta pani- 
culata or cocculus indicus, fishberries. 

Hazard: Highly toxic in overdose. 

Use; Medicine, as CNS stimulant and antidote for 
barbiturate poisoning. 

Shipping regulations: (Air) Cocculus, solid. Poison 
label. 

picryl chloride (2-chloro- 1,3,5-trinitrobenzene) 
C 6 H 2 (N 02 ) 3 CI. a high explosive. 

Hazard: Severe explosion and fire risk. 

Shipping regulations; (Rail) Consult regulations. (Air) 


(wet with not less than 10% water) Flammable Solid 
label; (dry, or wet with less than 10% water) Not 
acceptable. 

“Piclol.”^” Trademark for monomethyl para-amino- 
phenol sulfate, photo-developer. 

PIDA. Abbreviation for phenylindane dicarboxylic 
acid. See l,I,3-trimethyl-5-carboxy-3-(p-carboxyphe- 
nyl) indane. 

Pidgeon process (ferrosilicon process; silicothermic 
process). Process for the production of high-purity 
magnesium metal from dolomite or magnesium ox- 
ide by reduction with ferrosilicon at 1150°C under 
high vacuum. 

piezochemistry. Study of reactions occurring at very 
high pressure, e.g., in interior of the earth’s crust. 

piezoelectricity. Opposite electric charges acquired by 
certain crystals on different surfaces as a result of 
mechanical stresses. Conversely, the property of ex- 
pansion along one axis and contraction along an- 
other when subjected to an electric field. 

pig iron. Product of blast-furnace reduction of iron 
oxide in presence of limestone. About half the ore is 
converted to iron. Average analysis is: 1% silicon, 
0.03% sulfur, 0.27% phosphorus, 2.4% manganese, 
4.6% carbon, balance iron. Pig iron is the basic raw 
material for steel (q.v.) and cast iron. In metal ter- 
minolo^, a “pig” is a bar or ingot of cooled metal. 
See also iron. 

pigment. Any substance, usually in the form of a dry 
powder, that imparts color to another substance or 
mixture. Most pigments are insoluble in organic sol- 
vents and water: exceptions are the natural organic 
pigments, such as chlorophyll, (q.v.) which are gen- 
erally organosoluble. To qualify as a pigment, a ma- 
terial must have positive colorant value. This defini- 
tion excludes whiting, barytes, clays, and talc (see 
fillers, extenders). Some pigments (zinc oxide, car- 
bon black) are also reinforcing agents, but the two 
terms are not synonymous; in the parlance of the paint 
and rubber industries these distinctions are not al- 
ways observed. 

Pigments may be classified as follows: 

1. Inorganic 

(a) metallic oxides (iron, titanium, zinc, cobalt 
chromium). 

(b) metal powder suspensions (gold, aluminum). 

(c) earth colors (siennas, ochers, umbers). 

(d) lead chromates 
II. Organic 

(a) animal (rhodopsin, melanin). 

(b) vegetable (chlorophyll, xanthophyll, litmus, 
flavone, carotene). See also pigment, plant. 

(c) mineral (carbon black). 

(d) synthetic (phthalocyanine, lithols, toluidine, 
para red, toners, lakes, etc.). 

See also dye, natural and synthetic. 

“Pigmentar.”^’* Trademark for tar products derived 
from the distillation and decomposition of oleores- 
inous southern pine. Produced to various viscosity 
grades. Used in rubber compounding and reclaim- 
ing, marine paints and roof coatings. 

Pigment Blue 15 C 32 H 16 N 8 CU. A bright blue copper 
phthalocyanine pigment (q.v.). C.I. No. 74160. 
Preparation; By heating phthalonitrile with cuprous 
chloride. 

Uses; In paints; alkyd resin enamels; printing inks; 
lacquers; rubber; resins; papers; tinplate printing; 
colored chalks and pencils. 
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Pigment Blue 19 C32H28N304SNa. A bright blue to 
bright reddish navy triphenylmethane pigment (q.v.). 
C.I. No. 42750A. 

Use; Coloring for candles. 

Pigment Blue 24 C 37 H 34 N 209 S 3 Na 2 . A bright greenish 
blue triarylniethane pigment (q.v.). C.I. No. 42090. 
Uses: In printing inks, especially for tinplate print- 
ing; in rubber; plastics; artist colors; lacquers. 

pigment E. See barium potassium chromate pigment. 

Pigment Green 7 C 32 Q,-iN 8 Cli 3 -i 6 Cu. A bright green 
chlorinated copper phthalocyanine pigment (q.v.). 
C.I. No. 74260. 

Derivation: Heating copper phthalocyanine in sulfur 
dichloride under pressure. 

Uses; Paints; printing inks; lacquers; leather and book 
cloth; paper surfacing; chalks; colored pencils. 

pigment, plant. Any of a large number of organic nat- 
ural colorants produced by living plants, with the 
exception of fungi and lichens. They may be classi- 
fkd into rftfte groups; further mformaCion is giVen in 
specific entries. 

(1) The chlorophylls (types a, b, and c): Green color. 
They are magnesium-containing porphyrins, and 
are technically considered to be microcrystalline 
waxes. 

(2) The carotenoids: yellow and orange colors 

(a) Carotene (straight-chain hydrocarbon) 

(b) Xanthophyll (straight-chain hydrocarbon con- 
taining two oxygen molecules) 

(3) The flavanoids; red, yellow, blue, orange, ivo^ 
colors. They are oxygen-containing heterocyclic 
compounds. 

(a) catechins 

(b) flavones, flavanols, anthocyanins 

(c) flavanones and leucoanthocyanidins 

(d) flavonols 

Same of these pigments can be made synthetically. 
They have limited use as textile colorants and phar- 
maceutical products. 

pigment, precipitated. See lake. 

pigment volume concentration. See PVC (2). 

Pigment Yellow 12 C 32 H 26 CI 2 N 6 O 4 . A yellow diazo pig- 
ment. C.I. No. 21090. See diazotization. 

Preparation; Condensation of 3,3'-dichlorobenzidine 
di^iazotate with acetoacetanilide. 

Uses: Printing inks; lacquers resistant to heat and 
solvents; in rubber and resins; in paper coloring, 
textile printing. 

“Pilate” Fast Hyes.^'"' Trademark for 1:1 metal com- 
plex dyes for dyeing and printing textiles of animal 
fibers and union materials of wool and nylon fibers. 

pilchard oil. An oil expressed from the pilchard fish, 
a member of the herring family. 

Properties; Pale yellow liquid; deposits stearin on 
long standing; sp. gr. 0.931-0.933; saponification 
value 186-189.6; refractive index 1.4751 (40°C). 
Combustible; nontoxic. 

Uses; Potash soft soap; paints. 

pilot plant. An operation intermediate between labo- 
ratory conditions (q.v.) and full-scale production. It 
IS an essential step in chemial engineering develop- 
ment of a product. See also scale-up. 


/-pimaric acid (levopimaric acid) C20H30O2. 

Properties; Solid; m.p. 150°C; optical rotation [< 7 ] 
20/D —280° (c = 0.7 in alcohol). Soluble in most 
organic solvents; insoluble in water. Combustible; 
low toxicity. 

Derivation; From pine gum. 

Use: Resins (see maleo-pimaric acid). 

pimelic acid (1,7-heptanedioic acid) 
H00C[CH2]5C00H. 

Properties; Crystals; m.p. 105-106°C; slightly soluble 
in water; soluble in alcohol and ether; nearly insolu- 
ble in cold benzene. Combustible; low toxicity. 
Derivation: From castor oil. 

Use; Biochemical research; polymers; plasticizers. 

pimelic ketone. See cyclohexanone. 

pindone. Coined name for the insecticide 2-pivaIoyl- 
1,3-indandione (q.v.). 

Hazard: Highly toxic. Tolerance, 0.1 mg per cubic 
meter of air. 

Shipping regulations: (Rail, Air) Poison label. 

alpha-pinene CioHje. A terpene hydrocarbon derived 
from sulfate wood turpentine. 

Properties; Colorless, transparent liquid; terpene odor; 
sp. gr. 0.8620-0.8645 (I5.5/I5.5°C); refractive index 
(n 20/D) 1.4655-1.4670; boiling range 95% between 
I56-I60°C; f.p. -40°C; flash point 90°F (TCC); 
occurs in d-, /-, and racemic forms. 

Containers: Tank cars and galvanized drums. 

Hazard: Flammable, moderate fire risk. 

Uses; Solvent for protective coatings, polishes, and 
waxes; synthesis of camphene, camphor, geraniol, 
terpin hydrate, terpineol, synthetic pine oil, terpene 
esters and ethers, lube oil additives, synthetic resins, 
and their derivatives; flavoring; odorant. 

beta-pinene (nopinene) C 10 H 16 . A terpene hydrocarbon 
derived from sulfate wood turpentine. 

Properties: Colorless, transparent liquid; terpene odor; 
sp. gr. 0.8740-0.8770 (}5.5/}5.5°C); refractive index 
(n 20/D) 1.4775-1.4790; boiling range 95% between 
164-I69°C; flash point 117°F; levorotatory. Com- 
bustible. 

Containers: Tank cars and galvanized drums. 

Hazard: Moderate fire risk. 

Uses; Polyterpene resins; may be substituted for 
alpha-pinene; intermediate for perfumes and flavor- 
ings. 

pinene hydrochloride. See bomyl chloride, 
pine oil. 

Properties: Colorless to light amber liquid having a 
strong, piny odor; miscible with alcohol in all pro- 
portions; sp. gr. 0.927-0.940; refractive index 1.4780- 
1.4820 {20°C) distilling range 200-225°C. Flash 
point 172°F (C.C.). Combustible; low toxicity. 

Chief constituents: Tertiary' and secondary' terpene 
aicohob. 

Derivation: From the wood of pinus palustris by ex- 
traction and fractionation, or by steam distillation; 
also from turpentine. 

Containers: Bottles; drums. 

Grade: N.F. 

Uses: Odorant; disinfectant; penetrant; wetting agent; 
preservative (textile and paper industries); labora- 
tory reagent. 

pine tar 

Properties; Sticky, viscous, dark brown to black liq- 
uid or semisolid with strong odor and sharp taste. 
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Translucent in thin layers; hardens with aging. Sp. 
gr. 1. 03- 1. 07; boiling range 240-400°C. Flash point 
I30°F (C.C.). Low toxicity. Soluble in alcohol, ace- 
tone, fixed and volatile oils and in sodium hydroxide 
solution; slightly soluble in water. Combustible. 

Chief constituents: Complex phenols; turpentine, 
rosin, toluene, xylene and other hydrocarbons. 
Derivation: By destructive distillation of pine wood, 
especially Pinus palustris. 

Grades: Kiln burnt; retort; N.F. 

Containers: Tanks, drums, and barrels. 

Hazard: Moderate fire risk. Subject to spontaneous 
heating. 

Uses: Ore flotation; roofing compositions; paints and 
varnishes; softener in plastics and rubber processing; 
tar soaps; deKhotinsky cement; asphaltic compo- 
sitions; marine preservative; medicine (cough syrups); 
laboratory reagent. 

pine-tar oil. See tar oil, wood. 

pine-tar pitch. The residue after distillation of practi- 
cally all the volatile oils from pine tar. Similar to 
coal-tar pitch. 

“Pipanol” Hydrochloride. Trademark for trihexy- 
phenidyl hydrochloride. 

2-pipecoline. See 2-methylpiperidine. 

alpha-pipecoline. See 2-methylpiperidine. 

piperalin [3-(2-methylpiperidino)propyl-3,4-dichioro- 
benzoate]CHjC5H9N(CH2)30C(0)C6H3Cl2. 
Properties: Amber liquid; b.p. 1 56-1 57° C (0.2 mm). 
Slightly soluble in water; miscible in paraffin hydro- 
carbon, aromatic hydrocarbon, and chlorinated hy- 
drocarbon solvents. 

Hazard: May be toxic. 

Use: Fungicide. 

piperazidine. See piperazine. 

piperazine (diethylenediamine; pyrazine hexahydride; 
piperazidine) NHCH2CH2NHCH2C H2. 

Properties: Colorless, deliquescent, transparent, needle- 
like crystals, which absorb carbon dioxide from the 
air. Soluble in water, alcohol, glycerol, and gly- 
cols. M.p. 104-107°C; b.p. 145°C. Flash point 
190°F. Combustible; low toxicity. 

Derivation: Treatment of ethylene bromide or chlo- 
ride with alcoholic ammonia at I00°C. 

Containers: Glass bottles; drums. 

Uses: Corrosion inhibitor; anthelmintic; insecticide. 
Accelerator for curing polychloroprene. 

piperazine calcium edetate. USAN name for [dihydro- 
gen(ethylenedinitrilo)tetraacetato]caIcium piperazine 
salt; formerly piperazine calcium edathamil) 
Ci 4 H 24 N 40 BCa. A chelate compound produced by 
reacting EDTA with calcium carbonate and piper- 
azine. Used in medicine. 

piperazine dihydrochloride CtHioNj • 2HC1. 

Properties: White needles. Soluble in water. 

Uses: Fibers; insecticides; pharmaceuticals. The mono- 
chloride, C 4 H 10 N 2 • HCl, is also commercially avail- 
able. 

piperazine hexahydrate C 4 H 10 N 2 ■ bH.O. 

Properties: White crystals; m.p. 44° C. Soluble in 
water and alcohol. 

Uses: Fibers; insecticides; pharmaceuticals; labora- 
tory reagent. 

“Pipersin.” Trademark for a substitute for oleo- 
resin of black pepper. Officially recognized by USDA 


Meat Inspection Division for use under its super- 
vision. 

piperidine (hexahydropyridine; pentamethyleneamine) 

CH 2 CH 2 CH 2 CH 2 CH 2 NH. Completely saturated ring 
compound. 

Properties: Colorless liquid with odor of pepper; sp. 
gr. 0.862; b.p. 106°C; f.p. -7° to -9°C. Soluble in 
water, alcohol, and ether. It is a strong base. Com- 
bustible. 

Derivation: By electrolytic reduction of pyridine. 
Grades: 95% and 98% pure. 

Containers: Drums. 

Hazard: Strong irritant. Moderately toxic by ingestion. 
Uses: Solvent and intermediate; curing agent for rub- 
ber and epoxy resins; catalyst for condensation reac- 
tions; ingredient in oils and fuels; complexing agent. 

piperidine penfamethylene dithiocarbamate (“Pip-pip”) 

C„H22N2S2. 

Properties: White powder. 

Hazard: Strong irritant to eyes and skin. 

Use: Ultra-accelerator for rubber. 

2-piperidinoethanol (N-2-hydroxyethylpiperidine) 
CjHioNCHjCHjOH. 

Properties: Colorless liquid. Sp. gr. 0.972-0.974 (20/ 
4°C); b.p. 1 15-11 7° C (45 mm); refractive index (n 
20/D) 1.478-1.480. Miscible with water and most 
organic solvents in all proportions. 

Use: Intermediate. 

piperocaine hydrochloride C 16 H 23 NO 2 • HCl. (3-(2- 
Methyl-l-piperidyl) propyl benzoate hydrochloride. 
Properties: White crystalline powder; odorless and 
stable in air; m.p. 172-175°C; bitter taste. Solution 
(1 in 10) acid to litmus. Soluble in water, alcohol, 
and chloroform; almost insoluble in ether and fixed 
oils. 

Use: Medicine. 

piperonal (heliotropin; piperonyl aldehyde; 3,4-methyl- 
enedioxybenzaldehyde) C 6 H 3 (CH 200 )CH 0 (bicycIic). 
Properties: White, shining crystals; turns red-brown 
on exposure to light; floral odor; m.p. 35.5-37°C; 
b.p. 2fo°C; soluble in alcohol and ether; insoluble in 
water and glycerol. Combustible; low toxicity. 
Derivation: By oxidation of isosafrole. 

Grades: Technical; F.C.C. 

Uses: Medicine; perfumery; suntan preparations; 
mosquito repellent; laboratory reagent; flavoring. 

piperonyl butoxide. Generic name for alpha-[2-(2- 
butoxyethoxy)-ethoxy]-4,5-(methylenedioxy)-2- 
propyltoluene, 

C3H,C6H2(0CH20)CH20C2H40C2H40C4H,. 
Properties: Light-brown liquid; mild odor; insoluble 
in water; soluble in alcohol, benzene, petroleum hy- 
drocarbons. Sp. gr. 1.06 (25°C); refractive index 
1.50 (20° C); b.p. 180°C (1 mm). Flash point 340° F; 
combustible; low toxicity. 

Containers: Glass bottles; tins; drums. 

Use: Synergist in insecticides in combination with 
pyrethrins in oil solutions, emulsions, powders or 
aerosols; permissible animal food additive. 

piperonyl cyclonene. Generic name for a mixture of 
3-a!kyl-6-carbethoxy-5-(3,4-methylenedioxyphenyl)2- 
cyclohexen- 1-one, and 3-alkyl-5-(3,4-methylenedioxy- 
phenyl)-2-cyclohexen- 1-one, 

(CH202)Q,H3CHCH2C(0)CH:CRCH2. R is usually 
CsHu.. 

Properties: Red liquid; insoluble in water, oils and 
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refrigerant 12. Flash point 290° F; combustible; low 
toxicity. 

Use: Synergist in insecticides in combination with ro- 
tenone, pyrethrins or rotenone-pyrethrin mixtures in 
oil solutions, emulsions, or powders; permissible an- 
imal food additive. 

piperylene (1,3-pentadiene) CH2:CHCH;CHCH3. Cis- 
and trans- forms. 

Properties; Colorless liquid; sp. gr. 0.693 (60/60°F); 
f.p. cis — 141°C, trans — 87°C; b.p. cis — 44°C, trans 
— 42°C; refractive index (n 20/D) cis 1.43634; trans 
1.43008. Insoluble in water; soluble in alcohol and 
ether. Flash point (mixture) — 20°F. 

Hazard: Highly flammable, dangerous fire risk. 

Uses: Polymers; maleic anhydride adducts; intermedi- 
ate. 

Shipping regulations: Flammable liquid, n.o.s., (Rail) 
Red label. (Air) Flammable Liquid label. 

“Pipron.””“ Trademark for piperalin; used for con- 
trol of powdered mildew. 

pftcfi. See coal-tar pitch; gfance pitch; Burgundy 
pitch; fatty acid pitch; aslphalt; pine tar pitch. 

pitchblende. A massive variety of uraninite (q.v.), or 
uranium oxide, found in metallic veins. Contains 
55-75% UO2; up to 30% UO3; usually a little water, 
and varying amounts of other elements. Thorium 
and the rare earths are generally absent. 

Properties: Color black; streak brownish black; luster 
pitchy to dull; Mohs hardness 5.5; sp. gr. 6.5-8.5. 
Occurrence; Congo; Canada; Colorado; Europe. 
Hazard; Radioactive material. 

Uses; Most important ore of uranium; original source 
of radium. 

“Pitocin.””° Trademark for a sterile, aqueous solu- 
tion of oxytocin injection. 

“Pittabs.”'” Trademark for calcium hypochlorite 
(70% available chlorine) in tablet form. 

“Pittchlor.”'’’ Trademark for granular calcium hypo- 
chlorite (70% available chlorine). 

“Pitt-Consol.”^'’^ Trademark for a group of phenols, 
cresols, cresylic acids, rubber chemicals, aryl mer- 
captans, and alkyl phenols. 

pituitary. The extract obtained from the posterior 
lobe of the pituitary gland of hogs, sheep, etc. 
Properties: Yellow or grayish amorphous powder with 
characteristic odor; partially soluble in water. 

Grade: U.S.P. 

Use; Medicine (hormone). 

pivalic acid. See trimethylacetic acid. 

2-pivaloyl-l,3-indandione (pivalyl-l,3-indandione; pin- 
done) C 9 H 502 C( 0 )C(CH 3 ) 3 . 

Properties: Bright yellow powder or crystals; m.p. 
109°C. Insoluble in water; soluble in most organic 
solvents. 

Hazard: Highly toxic by inhalation and ingestion. Tol- 
erance, 0. 1 mg per cubic meter of air. 

Uses; Rodenticide; insecticide; pharmaceutical inter- 
mediate. 

Shipping regulations: (Rail, Air) Poison label. 

pK. A measurement of the completeness of an incom- 
plete chemical reaction. It is defined as the negative 
logarithm (to the base 10) of the equilibrium con- 
stant, K, for the reaction in question. The pK is 
most frequently used to express the extent of disso- 


ciation or the strength of weak acids, particularly 
fatty acids, and amino acids, and also complex ions, 
or similar substances. The weaker an electrolyte the 
larger its pK. Thus, at 25° C for sulfuric acid (strong 
acid), pK is about —3.0; acetic acid (weak acid), 
pK = 4.76; boric acid (very weak acid), pK = 9.24. 
In a solution of a weak acid, if the concentration of 
undissociated acid is equal to the concentration of 
the anion of the acid, the pK will be equal to the 
pH (q.v.). 

planetology, chemical. See chemical planetology. 

plant. (1) Any of a broad group of living organisms 
comprised of all types of vegetation that contain 
chlorophyll (algae, mosses, grasses, vegetables, trees, 
etc., but excluding fungi). Their metabolic processes 
are vital to the maintenance of life on earth, and re- 
sult in the following products; (1) oxygen (from 
respiration); (2) carbohydrates (from photosynthesis); 
(3) amino acids and proteins (from nitrates and 
nitrogen-fixing bacteria); (4) fats and oils; (5) vita- 
mins; (6) natural libers; (7) coal; (8) various other 
substances of value such as alkaloid drugs, rubber, 
etc. See also photosynthesis; phytochemistry. 

(2) Any large-scale manufacturing unit, including 
pipelines, reaction equipment, machinery, etc. 

plant growth regulator. An organic compound that 
modifies or controls one or more specific physiologi- 
cal processes within the plant. If the compound is 
produced by the plant it is called a plant hormone, 
e.g., auxin, which regulates the growth of longitudinal 
cells involved in bending of the stem one way or 
another. Substances applied externally also bring 
about modifications such as improved rooting of cut- 
tings, increased rate of ripening (ethylene), and 
easier scission (separation of fruit from stem). A 
large number of chemicals tend to increase the yield 
of certain plants such as sugar cane, corn, etc. See 
dinitrobutylphenol; kinin; gibberellin; abscisin. 

“Plaquenil” Sulfate. Trademark for hydroxychloro- 
quine sulfate. 

“Plasdone.”’”’ Trademark for the pharmaceutical 
grade of polyvinylpyrrolidone. 

Uses: Tablet binding and coating agent; detoxicant 
and demulcent lubricant in ophthalmic preparations; 
film forming agent in medical aerosols. 

“Plaskon.””^ Trademark for plastics and resins in- 
cluding alkyd, urea, melamine, and nylon molding 
compounds; polyester, coating, foundry, bonding, 
impregnating, chlorotrifluoroethylene resins; adhe- 
sives; hardeners; phenolic laminating varnishes. 

210-577A. A polyolefin designed for fabrication of 
tape for insulating computer cable; available in resin 
form or as specification product. 

FR 1050. A flame-retardant polypropylene resin; 
continuous-use at 100°C; used as TV tube sockets, 
structural parts for appliances, etc. 

“Plaslube.”’” Trademark for unreinforced thermo- 
plastics with lubricating additives; includes nylons, 
polycarbonates, and acetals with various concentra- 
tions of molybdenum disulfide and/or “Teflon.” 

plasma. (1) The portion of the blood remaining after 
removal of the white and red cells and the platelets; 
it differs from serum in that it contains fibrinogen, 
which induces clotting by conversion into fibrin by 
activity of the enzyme thrombin. Plasma is made up 
of over 40 proteins, and also contains acids, lipids 
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and metal ions. It is an amber, opalescent solution 
in which the proteins are in colloidal suspension and 
the solutes (electrolytes and nonelectrolytes) are 
either emulsified or in true solution. The proteins 
can be separated from each other and from the other 
solutes by ultrafiltration, ultracentrifugation, elec- 
trophoresis, and immunochemical techniques. 

(2) The mixture of electrons and geseous ions 
formed when any substance is heated to the range of 
10,000 to 50,000°F. A plasma may be formed by 
an electric arc of sufficient power, by sonic shock 
waves, or by other very sudden releases of very large 
quantities of energy, as in nuclear processes of fis- 
sion or fusion. Uses are for spraying heat resistant 
coatings on missile cone surfaces and rocket nozzles, 
and high temperature research chemistry and physics. 
Hydrogen, deuterium, and tritium plasmas are in- 
volved in the development of fusion power, on which 
intensive research is in progress. 

plasma volume expander. A substance used to par- 
tially or wholly replace blood plasma in treatment 
of the injured. Most important are gelatin, poly- 
vinylpyrrolidone, and dextran. 

plasmin. See fibrinolysin. 

“Plastacele.”^* Trademark for cellulose acetate flake, 
a fine white powder used for molding powders, 
films, sheets, rods and tubes. 

Containers: 50-lb paper bags. 

“Plast -Alloy Trademark for ferro-alloy powder, 
such as ferroaluminum, ferrotitanium, etc. Used in 
sintered permanent magnets. 

plaster of Paris. See calcium sulfate. 

“PIastex.”'“ Trademark - for wires and cables with 
oilproof and flameproof polyvinyl chloride insulation 
which resists the action of oxygen, ozone, and sun- 
light; has high dielectric strength, high resistance to 
water, acids, and alkalies. It is firm, dense, and has 
a smooth finish. Supplied in several colors. 

“Plastibase.”'"^ Trademark for plasticized hydrocar- 
bon gel, a polyethylene and liquid petrolatum gel 
base. 

plastic. (1) Capable of being shaped or molded, with 
or without the application of heat. Soft waxes and 
moist clay are good examples of this property. See 
also plasticity. 

(2) A high polymer, usually synthetic, combined with 
other ingredients, such as curatives, fillers, reinforc- 
ing agents, colorants, plasticizers, etc.; the mixture 
can be formed or molded under heat and pressure in 
its raw state, and machined to high dimensional ac- 
curacy, trimmed and finished in its hardened slate. 
The thermoplastic type can be resoftened to its orig- 
inal condition by heat; the thermosetting type cannot. 

Plastics in general (including all forms) are sensi- 
tive to high temperatures, among the more resistant 
being fluorocarbon resins, nylon, phenolics, poly- 
imides, and silicones, though even these soften or 
melt above 500° F. Other types are combustible 
when exposed to flame for a short time (polyethylene, 
acrylic polymers, polystyrene), and still others burn 
with evolution of toxic fumes (polyurethane). 

Engineering plastics are those to which standard 
metal engineering equations can be applied; they are 
capable of sustaining high loads and stresses, and 
are machinable and dimensionally stable. They are 
used in construction, as machine parts, automobile 
components, etc. Among the more important are 


nylon, acetals, polycarbonates, ABS resins, PPO/ 
styrene, and polybutylene terephthalate. 

Fibers, films, and bristles are examples of ex- 
truded forms. Plastics may be shaped by either 
compression molding (direct pressure on solid mate- 
rial in a hydraulic press) or injection molding (ejec- 
tion of a measured amount of material into a mold 
in liquid form). The latter is most generally used, 
and articles of considerable size can be produced. 
Because of their dielectric and non-toxic properties, 
plastics are essential components of electrical and 
electronic equipment (especially for use within the 
human body). 

Plastics can be made into flexible and rigid foams 
by use of a blowing agent; they are light and strong, 
and the rigid type is machinable. These forms are 
collectively called cellular plastics (q.v.). Plastics can 
also be reinforced, usually with glass or metallic 
fibers for added strength. They are laminated to 
paper, cloth, wood, etc. for many uses in the pack- 
aging, electrical and furniture industries; they also 
can be metal-plated. Plastic pipe (q.v.) is widely used 
for underground transportation of gases and liquids 
over long distances, as well as intraplant. 

Several natural materials (waxes, clays, and as- 
phalts) have rheological properties similar to syn- 
thetic products, but as they are not polymeric, they 
are not considered true plastics. Certain proteins 
(casein, zein) are natural high polymers from which 
plastics are made (buttons, and other small items), 
but they are of decreasing importance. 

Plastics have permeated industrial technology. 
Not only have they replaced and improved upon 
many materials formerly used, but also have made 
possible industrial and medical applications that 
would have been impracticable with older technol- 
ogies. Use of plastics in the U.S. has been authori- 
tatively estimated at close to 60 billion pounds a 
year by 1980, which is twice the 1970 consumption. 
TTieir major application areas are; 

(1) automobile bodies and components; boat hulls 

(2) building and construction (siding, piping, in- 
sulation, flooring) 

(3) packaging (vapor-proof barriers; display car- 
tons; bottles; drum linings) 

(4) textiles (carpets, cordage, suiting, hosiery, drip- 
dry fabrics, etc.) 

(5) organic coatings (paint and varnish vehicles) 

(6) adhesives (plywood, reinforced plastics, lam- 
inated structures) 

(7) pipelines 

(8) electrical and electronic components. 

(9) surgical implants 

(10) miscellaneous (luggage, toys, tableware, brushes, 
furniture, etc.) 

For additional information refer to Society of the 
Plastics Industry, 250 Park Ave., New York. 

See also polymer, high; cellular plastic; reinforced 
plastic; foam, plastic; plastic pipe. 

plastic flow. A type of rheological behavior in which 
a given material shows no deformation until the ap- 
plied stress reaches a critical value, called the yield 
value. Most of the so-called plastics do not exhibit 
plastic flow. Common putty is an example of a ma- 
terial having plastic flow. 

plastic foam. See foam, plastic; cellular plastic, 
plastic, reinforced. See reinforced plastic. 

plasticity. A rheological property of solid or semi- 
solid materials expressed as the degree to which 
they will flow or deform under applied stress, and 
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retain the shape so induced, either permanently or 
for a definite time interval. It may be considered 
the reverse of elasticity (q.v.). Application of heat 
and/or special additives is usually required for opti- 
mum results. See also thermoplastic; plasticizer. 

plasticizer. An organic compound added to a high 
polymer both to facilitate processing and to increase 
the flexibility, and toughness of the final product by 
internal modification (solvation) of the polymer 
molecule. The latter is held together by secondary 
valence bonds; the plasticizer replaces some of these 
with plasticizer-to-polymer bonds, thus aiding move- 
ment of the polymer chain segments. Plasticizers 
are classed as primary (high compatibility) and sec- 
ondary (limited compatibility). Polyvinyl chloride 
and cellulose esters are the largest consumers of 
plasticizers; they are also used in rubber processing. 
Among the more important plasticizers are nonvola- 
tile organic liquids and low-melting solids, e.g., 
phthalate, adipate and sebacate esters, polyols such 
as ethylene glycol and its derivatives, tricresyl phos- 
phate, castor oil, etc. Camphor was used in the 
original modification of nitrocellulose to “Cellu- 
loid.” See also plastisol; softener. 

“Plastieone Red.”*'" Trademark for light, medium, 
and deep shades of pyrazolone red pigments. Used in 
paints, enamels, lacquers, plastics, rubber, printing 
inks, textiles, and floor coverings. 

plastic pipe. Tubes, cylinders, conduits and continuous 
length piping made (1) from thermoplastic polymers 
unreinforced (polyethylene, polyvinyl chloride, ABS 
polymers, polypropylene) or (2) from thermosetting 
polymers (polyesters, phenolics, epoxies) blended 
with 60-80% of such reinforcing materials as chopped 
asbestos or glass fibers to increase strength. The lat- 

• ter type is a reinforced plastic (q.v.). In general the 
properties of plastic tubing or pipe are those of the 
polymers that comprise it. Most have good resistance 
to chemicals, corrosion, weathering, etc., combined 
with flexibility, light weight, and high strength. 
They are combustible but generally slow-burning. 
The reinforced type is widely used as underground 
conduit for transportation of gases and fluids, in- 
cluding city water services, sewage disposal systems, 
etc. Its use in buildings is subject to local building 
codes. See Plastics Pipe Institute, 250 Park Avenue, 
New York, for further details. 

“Plastic Steel.”'’''* Trademark for product composed 
of 80% steel and 20% plastic; used for repairing 
chemical and other equipment. 

“Plastifix PC.”'’™ Trademark for a polychloroprene- 
based resin for corrosion-resistant, elastic metal 
coatings. 

“Plast-Iron.”^’* Trademark for high purity electro- 
lytic iron powder and reduced iron oxide powder, 
annealed and unannealed. 

Uses; Powder enrichment, catalyst, pole pieces, mag- 
nets, electronic cores, welding rod coatings, sintered 
structural parts and oil-less bearings. 

plastisol. A dispersion of finely divided resin in a 
plasticizer. A typical composition is 100 parts resin 
and 50 parts plasticizer, forming a paste that gels 
when heated to about 300° F as a result of solvation 
of the resin particles by the plasticizer. If a volatile 
solvent is included, the plastisol is called an organo- 
sol (q.v.). Plastisols are used for molding thermo- 


plastic resins, chiefly polyvinyl chloride. See also 
plasticizer. 

“Plast-Manganese.”^®* Trademark for electrolytic man- 
ganese powder. Used for welding rod coatings, pyro- 
technics and fuses. 

“Plast-Nickel.”^’* Trademark for nickel powder. Used 
in welding rod coatings, sintered permanent mag- 
nets, filters and parts. 

“Plasto.”^'** Trademark for a series of liquid plasti- 
cizers used in lacquer coatings and PVC. 

“Plasfogen.”*’’'’** Trademark for a plasticizing agent. 
Properties; Liquid, amber to mahogany; sp. gr. 0.81- 
0.84; acid number 1.0-1. 1). 

Uses; Plasticizer and softener in all elastomers; effec- 
tive in sponge rubber. 

“Plasfolein.”^'’'* Trademark for vinj'l plasticizers, in- 
cluding di-n-hexyl azelate; diethylene glycol dipelar- 
gonate; diisdbctyl azelate; di-2-ethylhexyl azelate; 
tetrahydrofurfuiy) oieate; tnethyiem gfyco) dipe)ar- 
gonate. 

“Plast-Silicon.”^’* Trademark for silicon powder. 
Used in fuses and pyrotechnics. 

platelet (thrombocyte). A proteinaceous cellular struc- 
ture occurring in blood in the amount of 150-500 X 
10* units per cubic millimeter. Platelets range from 
2 to 4 microns in diameter, and contain no nuclei. 
They are rich in amine compounds which constrict 
the blood vessels at the site of an injury, to which 
the platelets adhere; on dissolution they release 
thromboplastin which initiates the coagulation mech- 
anism. See also blood; fibrinogen; thrombin, 

“Platfining.”— Proprietary process for the treatment 
of hydrocarbon mixtures to remove deleterious mate- 
rials such as sulfur and nitrogen compounds with 
no substantial decrease in the aromatic content, by 
treating the hydrocarbon mixtures with hydrogen 
in the presence of a solid catalyst containing plati- 
num or platinum compounds. 

“Platforming.”^”’ Proprietary process using special 
platinum-containing catalyst for making high-octane 
gasoline and/or a highly aromatic fraction for sub- 
sequent recover}' of pure aromatics. Reactions in- 
clude aromatization, dehydrogenation, cyclization, 
isomerization and hydrocracking. Reaction product 
may contain up to 60% aromatics. By-product hydro- 
gen also is produced. 

platinic ammonium chloride. See ammonium hexa- 
chloroplatinate. 

platinic chloride. See chloroplatinic acid; platinum 
chloride. 

platinic sal ammoniac. See ammonium hexachloroplat- 
inate. 

platinic sodium chloride. See sodium chloroplatinate. 

platinic sulfate. See platinum sulfate. 

platinous-ammonium chloride. See ammonium chloro- 
platinite. 

platinous chloride. See platinum dichloride. 

platinous iodide. See platinum iodide. 

platinum Pt Metallic element of atomic number 78, 
group VIII of the periodic system. Atomic weight 
195.09; s'alcnces 2, 4. There are 5 stable isotopes. 
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Uses; Manufacture of lenses, ornaments, letters for 
signs, aircraft canopies and windows, light diffusers, 
industrial and architectural glazing, chalkboards, 
boat windshields, and similar products. 

“Plexol.”^^ Trademark for synthetic lubricants and 
additives for petroleum oils. Most grades are diesters 
of dibasic acids, some are polyesters or polyether 
alcohols. The ester lubricants have very low freezing 
points, high flash points, little change of viscosity 
with temperature. 

Uses: Aircraft engine lubricants, hydraulic systems, 
instrument oils, petroleum-base lubricant formula- 
tion. 

“Pliobond.”^^* Trademark for general-purpose solvent- 
type thermoplastic adhesives which form good bonds 
with most like and unlike surfaces. Adheres well to 
wood glass, ceramics, metals, many plastics, leather, 
rubber, concrete, and plaster. May be employed as a 
wet adhesive, by solvent reactivation, or by the use 
of heat. 

“PJinllex.”^^^ Trademark for a series of staininjt and 
nonstaining synthetic dry elastomers produced by 
emulsion polymerization. These rubbers are either 
styrene/ butadiene or polybutadiene polymers. All 
are protected with antioxidants. 

“Pliogrip.”^^^ A two-component adhesive for glass- 
reinforced plastics; it forms a highly cross-linked 
polymer on setting. 

“Pliolite” Latices.^*’ Trademark for a series of styrene/ 
butadiene synthetic latices. 

“Pliolite” Rubber Reinforcing Resins. Trademark 
for a series of high-styrene/butadiene resins that 
provide effective reinforcement for SBR, NBR, neo- 
prene and natural rubbers. Specifically developed 
for electrical applications. 

“Pliolite” Solution Resins.^^’ Trademark for a series 
of hard, thermoplastic resins for use in paint finishes, 
paper and packaging coatings, printing inks and 
adhesives. 

“Pliopave.”^^* Trademark for a series of rubber latices 
used specifically as modifiers of bituminous paving 
materials. The series is composed of polymers of 
styrene /butadiene, acrylonitrite/ butadiene and others. 

“Pliovic” Vinyl Resins. Trademark for a group of 
thermoplastic resins composed of polymers and co- 
polymers consisting of 50% or more vinyl chloride. 
Supplied in the form of fine white powders, the res- 
ins are easily compounded and formed into finished 
goods by extruding, calendering, compression mold- 
ing, injection molding and blow molding. 

plumbic acid, anhydrous. See lead dioxide, 
plumbo-plumbic oxide. See lead oxide, red. 

“Plumb-O-Sil” B and C.’”" Trademark for coprecipi- 
tates of lead orthosilicate and silica gel. 

Properties; Soft white powders; sp. gr. (B) 3.9, (C) 
3.1; refractive index, (B) 1.58-1.60, (C) 1.58. 
Containers; Up to 150-lb fiberboard drums. 

Uses; Translucent and colored vinyl film, sheeting, 
and upholstery stocks; as vinyl stabilizers. 

plumbous oxide. See litharge. 

plumbous sulfide. See lead sulfide. 

The Latin name for lead, hence the symbol 
Pb and the names plumbic and plumbous. 


“Pluracol.”^°^ Trademark for a series of organic 
compounds used in hydraulic brake and other func- 
tional fluids; chemical intermediates; urethane foams, 
elastomers and coatings. 

“Plurafac.”^®’ Trademark for a series of 100% active, 
nonionic biodegradable surfactants of straight chain, 
primary aliphatic, oxyethylated alcohols designed 
through advanced synthesis techniques. Available in 
liquid, paste, flake, and solid form. 

Uses: Range from light-duty hand dishwashing for- 
mulations to heavy-duty industrial detergents, rinse 
aids, metal cleaners, etc. 

“Pluronic.”^"’ Trademark for a nonionic series of 28 
related difunctional block-polymers terminating in 
primary hydroxyl groups with molecular weights 
ranging from 1,000 to over 15,000. They are polyoxy- 
alkylene derivatives of propylene glycol. Available 
in liquid, paste, flake, powder and cast-solid forms. 
Uses; Defoaming agents, emulsifying and demulsify- 
ing agents, binders, stabilizers, dispersing agents, 
yveitmg agents, linse aids, and chexntca] tnlemted)- 
ates. 

plutonium Pu Synthetic radioactive metallic element 
with atomic number 94; first prepared in 1941. Atomic 
weight 239.11. Valences 3, 4, 5, 6. Fifteen isotopes 
(from 232 to 246); six allotropic forms. Plutonium 
239 (half-life 24,360 years) is produced in a nuclear 
reactor by neutron bombardment of the nonfission- 
able isotope U-238 according to the reaction: 

U“*(u,7)U^”-^Np=^’-^Pu»’ 

Plutonium is readily fissionable with both slow and 
fast neutrons; though it can be used for nuclear 
weaponry, its most important application is as a con- 
trolled energy source for making electric power. One 
pound contains a heat energy equivalent of 10* 
kilowatt-hours. According to Glenn T. Seaborg, “in 
breeder reactors it is possible to create more new 
plutonium from U-238 than the plutonium consumed 
in sustaining the fission chain reaction. Because of 
this, plutonium is the key to unlocking the enormous 
energy reserves in the nonfissionable U-238.” Reactor 
fuels containing plutonium can be either liquid or 
solid; since Pu forms low-melting alloys with a num- 
ber of metals (gallium, bismuth, tin, iron, cobalt and 
nickel) these are often used as liquid reactor fuels. 
Cerium also may be a component. 

Hazard: The most toxic of the elements and one of the 
most toxic substances known; dangerous ionizing 
radiation persists indefinitely; a powerful carcinogen. 
Must be handled by remote control and with ade- 
quate shielding. 

See also breeder. 

plutonium 242. An isotope of plutonium now avail- 
able. 

Hazard: Radioactive poison. 

Uses: Tracer techniques; analytical chemistry. 

“Plyac.”*” Trademark for polyethylene spreader- 
sticker; nonoily and nonionic. 

“Plyacien.”’* Trademark for a protein base dust-free 
adhesive for use with the cold press no-clamp gluing 
process. 

Use: Manufacture of interior-grade plywood. 

“Plyamine.”^* Trademark for a group of liquid water- 
soluble urea-formaldehyde adhesive resins used as 
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binders in the manufacture of plywood, furniture, 
wood particle products, etc. 

“Plyamul.”’® Trademark for polyvinyl acetate ad- 
hesive bases. 

“Plyophen.”^® Trademark for a water-soluble impreg- 
nating resin. Penetrates deeply and quickly into 
wood, canvas, asbestos, paper and other laminating 
and molding stocks. Can be diluted as much as 8-10 
parts water to 1 part resin for spraying glass fiber or 
rock wool. 

plywood. A composite composed of thin wood veneers 
(with grains placed at right angles to each other) 
bonded with a synthetic resin, usually phenol-form- 
aldehyde or resorcinol-formaldehyde. It is superior 
to metals in strength-to-weight ratio, and has low 
thermal expansion, high heat capacity, and low 
water absorption. See also laminate; composite. 

Pm Symbol for promethium. 

PMA. Abbreviation for phosphomolybdic acid and 
for pyromellitic acid. 

“PMA.”’'* Trademark for a series of fungicides con- 
taining phenyl mercury acetate. Used in emulsion 
paint and other aqueous systems. 

Hazard: See mercury compounds. 

“PMD-IO.”’'* Trademark for a mineral spirits solu- 
tion of phenyl mercury oleate. Used for mildew- 
resistant oil, oleoresinous and alkyd paints. 

Hazard; See mercury compounds. 

PMDA. Abbreviation for pyromellitic dianhydride 
(q.v.). 

PMHP. Abbreviation for para-menthane hydroper- 
oxide. A polymerization catalyst. 

PMP. Abbreviation for l-phenyl-3-methyl-5-pyrazo- 
lone (q.v.). 

PMTA. Abbreviation for a mixture of phosphomo- 
lybdic and phosphotungstic acids, used in making 
pigments. See phosphotungstic pigment. 

pn Abbreviation for propylenediamine, as used in 
formulas for coordination compounds. See also dien; 
en; py. 

PNC. Abbreviation for phosphonitrilic chloride. 

“PNF.””® Trademark for a special-purpose synthetic 
rubber, a phosphonitrilic fluoroelastomer, said to be 
flexible at — 70°F and serviceable up to 350° F. Re- 
sistant to oils over a wide temperature range. Can 
be processed on standard equipment. 

Po Symbol for polonium. 

POCO.’ Trademark for a series of unique fine- 
grained, high strength, isotropic, formed graphite 
materials. Three basic density grades range between 
1.50 and 1.88 gms/cm’; the associated flexural 
strengths range from 4000 to 17,250 psi. 

Uses; Jigs and fixtures for electronic components; 
electrodes for spectrograph ic use; electrical discharge 
machining; aerospace and nuclear fields. 

POEMS. Abbreviation for polyoxyethylene mono- 
stearate; see polyoxyl 40 stearate. 

POEOP. See polyoxyethyleneoxypropylene. 

POF. See f//-alpha-lipoic acid. 

- ■ See centipoise. 

■ Ji (1) Any substance that is harmful to living 


tissues when applied in relatively small doses. The 
most important factors involved in effective dosage 
are (a) quantity or concentration, (b) duration of ex- 
posure, (c) particle size or physical state of the sub- 
stance, (d) its affinity for living tissue, (e) its solubility 
in tissue fluids, and (f) the sensitivity of the tissues 
or organs. Sharp distinction between poisons and 
non-poisons is not always possible, as many variables 
must be taken into consideration in each case. Poi- 
sons are divided into four classes by the shipping 
regulatory agencies as follows. Poison A: a gas or 
liquid so toxic that an extremely low percentage of 
the gas or the vapor formed by the liquid is dangerous 
to life. Poison B: Less toxic liquids and solids that 
are hazardous either by contact with the body (skin 
absorption) or by ingestion. Poison C: Liquids or 
solids that evolve toxic or strongly irritating fumes 
when heated or when exposed to air (excluding Class 
A poisons). Poison D: Radioactive materials. 

See also toxicity; toxic substances. 

Note: A computerized poison information center is 
operated by the FDA in Washington, D.C. The na- 
tional clearinghouse for poison information centers 
is located at 5401 Westbard Ave., Bethesda, Md., 
20016. 

(2) In nuclear technology, any material with a high 
capture probability for neutrons that may divert an 
undesirable number of neutrons from the fission 
chain reaction. 

(3) A substance that reduces or destroys the activ- 
ity of a catalyst. Carbon monoxide, and phosphorus, 
arsenic, or sulfur compounds have this effect on the 
formation of ammonia from hydrogen and nitrogen 
gases, and the gases must be highly purified to avoid 
this. Another example is the poisoning of the plati- 
num catalysts used in emission-control devices by 
organic lead compounds. 

poison gas. A toxic or irritant gas or volatile liquid 
designed for use in chemical warfare or riot control. 
They vary in toxicity from nerve gases (q.v.), which 
are lethal, to tear gases (lachrymators) which cause 
only temporary disability. See also noxious gas; 
chemical warfare. 

polar. Descriptive of a molecule in which the positive 
and negative electrical charges are permanently sep- 
arated, as opposed to nonpolar molecules in which 
the charges coincide. Polar molecules ionize in solu- 
tion and impart electrical conductivity. Water, al- 
cohol, and sulfuric acid are polar in nature; most 
hydrocarbon liquids are not. Carboxyl and hydroxyl 
groups often exhibit an electric charge. The forma- 
tion of emulsions and the action of detergents are 
dependent on this behavior. See also dipole moment. 

polarimetry. Measurement of the degrees and direc- 
tion of the plane of polarized light as it passes through 
an optically active compound. It is used in the in- 
vestigation of optical isomers, especially in analysis 
of sugars. 

“Polaris Red.”*'*' Trademark for precipitated azo pig- 
ments of a very bright, blue shade of red derived 
from beta-hydroxynaphthoic acid. 

Uses: Printing inks, rubber, plastics. 

polarized light. See nicol; polarimetry. 

“Polectron.”’’” Trademark for modified vinylpyrroli- 
done resins. 

Properties: 40% active aqueous emulsion. Stable to 
intense mechanical sheer, freeze-thaw cycling. Com- 
patible with other commercial latexes. 

Uses: Binding agents for wood, cotton, paper, glass 
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fibers; stabilizer, opacifier, and dyestuff; medium 
precoat for photosensitive papers. Adhesive for 
metal, glass, cotton, paper and wood. 

“Policarb.”’^^ Trademark for carbonized nickel in 
which one side is a “Duocarb” finish and the other 
side is “Radiocarb” finish. 

“Polidase.”’’ Trademark for cultured vegetable en- 
zyme product. 

Uses; Laboratory reagent; experimental nutrition; re- 
covery of silver from photographic film; component 
of leather bates; conversion of starch in mashes used 
for alcohol production; low cost industrial enzyme. 

“Polidene.”^^^ Trademark for a series of polyvinj'li- 
dene chloride copolymer emulsions. Used in pig- 
mented coating for textiles, paper, leather, etc.; fire 
retardant finishes. 

polish. (1) A solid powder or a liquid or semi-liquid 
mixture that imparts smoothness, surface protection, 
or a decorative finish. The most widely used solid 
polishing agent is fine-ground red iron oxide (rouge), 
applied to the surface of plate glass, backs of mir- 
rors, and optical glass. A wide variety of liquid and 
paste-like polishes are based on vegetable waxes 
(camauba and candelilla), combined with softeners, 
fillers, and pigments or emulsified in alcohol or 
other solvent. Furniture polishes often contain red 
oil, lemon oil and petroleum solvent; most types of 
metal and wood polish contain organic solvents, and 
hence are flammable liquids. Nail polishes are nitro- 
cellulose lacquers, usually with amyl acetate solvent. 
See also electro-polishing. 

Hazard; (metal, furniture); May be toxic and flam- 
mable. 

(2) The hard outer coating of cereal grains, espe- 
cially rice, which is usually removed in processing. 
These coatings are rich in vitamin B|. Their removal 
robs the cereal of much of its nutritive value. 

“Polifol.”^^* Trademark for high molecular weight 
acidic wood products which are known to precipi- 
tate protein and similar substances. 

Uses; Purifying and refining aid for fats and oils. 

pollucite Cs4ALiSi9026 ■ H 2 O. A natural cesium alumi- 
num silicate found in pegmatites. Colorless; Mohs 
hardness 6.5; sp. gr. 2.9. 

Uses; Source of cesium; catalyst; fluxes; welding ma- 
terials; ion propulsion; thermocouple units. 

pollution. Introduction into any environment of sub- 
stances that are not normally present therein and that 
are potentially toxic or otherwise objectionable. The 
most serious atmospheric contaminants have been (a) 
sulfur dioxide evolved from the fuels used in electric 
power production and industrial processing, and (b) 
automobile exhaust gases rich in carbon monoxide 
and tetraethyllead residues. The former is being alle- 
viated by mandatory use of low-sulfur fuels, and the 
latter by eliminaton of tetraethyllead from high- 
octane gasoline and by use of catalytic converters. 

Water pollution due to discharge of toxic chemical 
wastes is closely regulated by both EPA and FDA. 
ouch substances are defined in the 1972 amendment 
of the Federal Water Pollution Control Act as those 
which will cause death, disease, cancer, or genetic 
malfunctions in any organisms with which they come 
into contact.” Substances added to water for purifi- 
cation purposes, (chlorine, aluminum sulfate, etc.) 
are excluded from the category of pollutants. 


See also Environmental Protection Agency; air pollu- 
tion; water pollution. 

polonium Po Radioactive element of atomic number 
84, member of Group VIA of the periodic Table. 
Atomic weight 210; valences 2, 4, 6; there are no 
stable isotopes. Polonium is a member of the ura- 
nium natural radioactive decay series, occurring 
naturally in uranium-bearing ores; it is produced 
artificially by bombarding bismuth with neutrons. It 
has been identified in cigarette smoke (see smoke, 4). 
Properties; Similar to those of tellurium. M.p. 254°C; 
b.p. 962° C; sp. gr. 9.4. Dissolved by concentrated 
sulfuric and nitric acids and aqua regia, and by dilute 
hydrochloric acid. 

Hazard; Dangerous radioactive poison. 

Uses; Source of alpha radiation and neutrons; instru- 
ment calibration; oil-well logging; moisture determi- 
nation; power source. 

Shipping regulations; (Rail, Air) Consult regulations. 

poly-. A prefix signifying many. For example, a poly- 
mer is an aggregate formed by combination of a num- 
ber of single molecules. See polymer, high. 

“Polyac.”^* Trademark for a butyl rubber conditioner 
containing 25% poly-para-dinitrosobenzene 
[CsHj(NO) 2 ]x with an inert wax. Dark brown waxy 
pellets; sp. gr. 0.96. Used as a processing aid and 
accelerator of vulcanization for butyl rubber. 

polyacetal. See acetal resin. 

polyaco’laniide (CHxCHCONHj),. White solid; water- 
soluble high polymer. 

Derivation; Polymerization of acrylamide with N,N - 
methylene bisacrylamide. 

Uses; Thickening agent; suspending agent; production 
of uranium; additive to adhesives. Permissible food 
additive. 

See also acrylic resin, 
polyaciylate. See acrylic resin, 
polyacrylic acid. See acrylic acid; methacrj'lic acid. 

polyacrylonitrile. See acrjdonitrile; acrylic resin; acrydic 
fiber. 

polyalcohol. See polyol. 

“Polyall.”’’* Trademark for a series of alkyd resin- 
based thermosetting compounds. 

Properties; Good electrical resistance; high strength; 
flame resistance; good dimensional stability; very 
fast cure; resistance to solvents and weak acids; good 
colorfastness in sunlight and heat; fungus-resistant; 
sp. gr. 2.1; heat distortion temperature, 400° F. 
Available in long glass fiber-filled and mineral glass- 
filled grades. 

polyallomcr. A copolymer which has a uniform cry's- 
tal structure but a mixed chemical composition. It is 
prepared by anionic coordination catalysis using a 
Ziegler catalyst (q.v.). Tlie best-known polyallomcr 
is a copolymer of propylene and ethylene; it has the 
stereoregular cry-stalline structure of the homopoly- 
mers of these resins, but a variable chemical compo- 
sition. Temperature range -40 to 2I0°F. The physi- 
cal properties of polyallomers are generally interme- 
diate between those of the homopolymers of the 
component resins, but give a better balance of prop- 
erties than blends of the homopolymers. 

Uses; Vacuum-formed, injection-molded, blow-molded, 
and e.xtruded products; film, sheeting, wire cables. 
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polyamide. A high molecular weight polymer in which 
amide linkages (CONH) occur along the molecular 
chain. They may be either natural or synthetic. Im- 
portant natural polyamides are casein, soybean and 
peanut proteins, and zein, the protein of corn, from 
all of which plastics, textile fibers and adhesive com- 
positions can be made. Synthetic polyamides are typi- 
fied by the numerous varieties of nylon, though 
some, e.g., “Versamide,” are quite different from 
nylon. See also nylon; polypeptide; protein; aramid. 

polyamine-methylene resin. A polyethylene polyamine 
methylene substituted resin of diphenylol dimethyl- 
methane and formaldehyde in basic form. 

Properties: Light amber, granular, freely flowing pow- 
der with appreciable odor. Insoluble in dilute acids 
and alkalies, alcohol, ether, and water. 

Use: Medicine; ion-exchange resin. 

polyaminotriazole (PAT). A synthetic polymer made 
from sebacic acid and hydrazine with small amounts 
of acetamide. Polyoctamethylene-aminotriazole is a 
specific example. 

See monobasic. 

“Poly B-D” Liquid Resins. Trademark for low mo- 
lecular weight liquid polymers based on butadiene 
containing controlled hydroxyl functionality. They 
consist of both homo- and terpolymers. Designed 
for general rubber products, coatings, adhesives, etc. 

polybenzimidazole (PBI) (C7H6N2)„. A synthetic poly- 
mer designed for high-temperature space technology 
applications. Reputed to withstand temperatures up 
to 500° F for 1000 hours. 

Derivation: Condensation of diphenyl isophthalate 
and 3,3’-diaminobenzidine. 

Uses; Fibers; composites; adhesives (high adhesion to 
steel, titanium, beryllium and aluminum alloys); 
coatings; ablative materials. 

polyblend. A mixture in any proportion of either (1) 
two homopolymers (natural or synthetic), (2) a homo- 
polymer and a copolymer, or (3) two copolymers. 
An example of (1) is rubber-polystyrene, of (2) is 
rubber and butadiene-styrene, and of (3) is a mixture 
of butadiene-acrylonitrile and isobutylene-isoprene. 
A polyblend is a mixture that is made after its com- 
ponents have been polymerized, and thus is different 
from a copolymer, which is made by chemical com- 
bination of two monomers. See also homopolymer; 
copolymer. 

polybutadiene. A synthetic thermoplastic polymer 
made by polymerizing 1,3-butadiene (q.v.) with a 
stereospecific organometallic catalyst (butyl lithium), 
though other catalysts such as titanium tetrachloride 
and aluminum iodide may be used. The cis-isomer, 
which is similar to natural rubber, is used in tire 
treads due to its abrasion and crack resistance and 
build-up. Large quantities are also used as 
blends m SBR rubber (q.v.). The trans-isomer re- 
■embles gutta percha and has limited utility. Liquid 
jlybutadiene, which is sodium-catalyzed, has spe- 
ij uses as a coating resin. It is cured with organic 
peroxides. Cornbustible; the liquid form is probably 
toxic by ingestion and inhalation, as well as a skin 
irritant. See also polymer, stereospecific. 

poly butene (poly butylene; polyisobutylene; polyisobu- 
tene). Any of several thermoplastic isotactic (stereo- 
regular) polymers of isobutene of varying molecular 
weight; also polymers of butene- 1 and butene-2. 

'? ® polyisobutene to 

which has been added about 2% of isoprene, which 


provides sulfur linkage sites for vulcanization. Iso- 
butene can be homopolymerized to various degrees 
in chains containing from 10 to 1000 units, the vis- 
cosity increasing with molecular weight. It is com- 
bustible and essentially nontoxic. 

See also “Vistanex.” 

Uses; Lubricating-oil additive; hot-melt adhesives; 
sealing tapes; special sealants; cable insulation; 
polymer modifier; viscosity index improvers. 

polybutyiene terephfhalate. An engineering plastic 
derived from 1,4-butanediol. 

“Polycarbafil.””’ Trademark for a glass fiber-reinforced 
polycarbonate (q.v.). 

polycarbonate. A synthetic thermoplastic resin de- 
rived from bisphenol A and phosgene; a linear poly- 
ester of carbonic acid: (C00C6H5C(CH3)2C6H50)„. 
Can be formed from any dihydroxy compound and 
any carbonate diester, or by ester interchange. Poly- 
merization may be in aqueous emulsion or in non- 
aqueous solution. 

Properties: Transparent (90% light transmission); 
noncorrosive; weather and ozone-resistant; nontoxic; 
stain-resistant; combustible but self-extinguishing; 
low water absorption; high impact strength; heat- 
resistant; high dielectric strength; dimensionally sta- 
ble; soluble in chlorinated hydrocarbons and at- 
tacked by strong alkalies and aromatic hydrocarbons; 
stable to mineral acids; insoluble in aliphatic alco- 
hols. Excellent for all molding methods, extrusion, 
thermoforming etc.; easily fabricated by all methods 
including thermoforming and fluidized bed coating. 

Uses: Molded products; solution-cast or extruded 
film; structural parts; tubes and piping; prosthetic 
devices; meter face plates; nonbreakable windows; 
street-light globes; household appliances; bicycles. 

polycarboxylic acid. An organic acid containing two 
or more carboxyl (COOH) groups. 

polychlor. General name for synthetic chlorinated hy- 
drocarbons used as pesticides. 

polychlorinated biphenyl (PCB). One of several aro- 
matic compounds containing two benzene nuclei with 
two or more substituent chlorine atoms. They are 
colorless liquids with sp. gr. of 1.4 to 1.5. They are 
highly toxic. Their chief use is in heat-exchange and 
insulating fluids in closed systems. FDA has pro- 
hibited their use in plants manufacturing foods, ani- 
mal feeds, and food-packaging materials, and has 
established strict tolerances on their presence in many 
food products (2.5 ppm). 

Note: Because of their persistance and ecological 
damage from water pollution their manufacture has 
been discontinued in the U.S. (1976). 

polychloroethylenesulfonyl chloride. See polyethylene, 
chlorosulfonated. 

polychloroprene. See neoprene. 

polychlorofrifluoroethylene (PCTFE). See chlorotri- 
fluoroethylene resin. 

“Polycin.””^ Trademark for (1) an elastic, tacky, gel- 
like solid resulting from the polymerization of castor 
oil; used in rubber compounding, floor tile manu- 
facture and as a polymeric plasticizer; (2) a series 
of polyols used in the preparation and curing of ure- 
thane polymers for protective coatings, foamed in- 
sulation and elastomers. 

“Polyclar.”™’ Trademark for a series of beverage 
grades of polyvinylpyrrolidone. Used as a clarifier; 
stabilizer for flavor and color. 
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“Polyco.”*^ Trademark for a series of thermoplastic 
polymers in the form of water emulsions or solvent 
solutions; applied to vinyl acetate polymers and co- 
polymers, butadiene-styrene copolymer latics, poly- 
styrenes, vinyl and vinylidene chloride copolymers, 
acrylic copolymers, and water-soluble polyacrylates. 
Uses; Adhesives and coatings, in paint, leather, tex- 
tiles, paper, cosmetics and construction fields. 

polycondensation. See condensation (1); polymeriza- 
tion. 

polycoumarone resin. See coumarone-indene resin. 

“Polycryl.”®^ Trademark for a series of acrylic poly- 
mers and copolymers jiolymerized in solvent medium 
and supplied as solutions in toluene, methyl ethyl 
ketone or other solvent. 

polycyclic. An organic compound having four or more 
ring structures, which may be the same or different. 
See naphthacene; polynuclear. 

poly(l-4-cycIohexyIenedimethylene)terephfhalate. A 
linear polyester film or fiber obtained by condensa- 
tion of terephthalic acid with 1,4-cyclohexanedi- 
methanol. It has good electrical resistivity and hy- 
drolytic stability. Used principally for carpet fibers 
and chemically resistant films. Trademarked “Kodel.” 
See also terephthalic acid. 

“Polycyclol 1222.”^''^ Trademark for an intermediate 
for the preparation of alkyd-type resins used for coat- 
ings. These are known by the coined name “cyclyd” 
(q.v.), 

poly-1, l-dihydroperfluorobutyl acrylate. 

Properties: White, rubber-like polymer; sp. gr. 1.5; 
be^ns to degrade at 300° F; retains strength and 
elastomeric properties in contact with synthetic lu- 
bricants, solvents, hydraulic fluids, oils, etc., at tem- 
peratures in the range of 300-400° F; has limited 
flexibility at sub-zero temperatures. Nonflammable. 
Uses; 0-rings, seals, gaskets, diaphragms, hose, 
sheets, and coating for fabric and other surfaces. 

poly-para-dinitrosobenzene. See “Polyac.” 

“Polydril.”^^^ Trademark for a synthetic water-soluble 
polymer; used as a flocculating agent in the oil in- 
dustry. 

polyelectrolyte. A high polymer substance, either nat- 
ural (protein, gum arabic) or synthetic (polyethylene- 
imine, polyacrylic acid salts) containing ionic con- 
stituents; they may be either cationic or anionic. The 
former type is widely used for industrial applications. 
Water solutions of both types are electrically con- 
ducting; some are effective in concentrations as low 
as 1 ppm. In a given polyelectrolyte, ions of one 
sign are attached to the polymer chain, while those 
of opposite sign are free to diffuse into the solution. 
Major uses are flocculation of solids (especially dis- 
solved phosphates) in potable water, dispersion of 
clays in oil well drilling muds, soil conditioning, 
antistatic agents, and treatment of paper-mill waste 
water. Ion-exchange resins (q.v.) are cross-linked 
(stabilized) polyelectrolytes, 
bee also flocculant; “Purifloc”; “Cat-Floc.” 

Poly-Em” Emulsions.’’^ Trademark for a series of 
polyethylene emulsions, many of which are designed 
lor polishes. 

polyene. Any unsaturated aliphatic or alicyclic com- 
pound containing more than four carbon atoms in 

Superior numbers refer to Manufacturers of Trade 


the chain and having at least two double bonds. Ex- 
amples are pentadiene, cyclooctatriene. 

polyester fiber. Generic name for a manufactured 
fiber (either as staple or continuous filament) in 
which the fiber-forming substance is any long chain 
synthetic polymer composed of at least 85% by 
weight of an ester of a dihydric alcohol and tere- 
phthalic acid (Federal Trade Commission). See “Da- 
cron”; polyethylene terephthalate. 

Properties: Strength (staple), 2.2 to 4.0 g per denier; 
(continuous filament), up to 9.5 g per denier. M.p. 
264°C; water absorption 0.5%. Nonflammable. 

Uses: Tire fabric; seat belts; reinforcement of rubber 
hose for seawater cooling systems; as blend in cloth- 
ing fabrics; fire-hose jackets. 

polyester film. Continuously extruded polyester sheet 
of various thicknesses, especially useful in electrical 
equipment because of its high resistivity. Its tensile 
strength of 25,000 psi is much greater than that of 
other plastic films. Sensitized polyester film is used 
in magnetic tapes, in the photocopying technique 
known as reprography. 

polyester resin. Any of a group of thermosetting syn- 
thetic resins, which are polycondensation products 
of dicarboxylic acids with dihydroxy alcohols. They 
are thus a special type of alkyd resin but, unlike other 
types, are not usually modified with fatty acids or 
drying oils. The outstanding characteristic of these 
resins is their ability, when catalyzed, to cure or 
harden at room temperature under little or no pres- 
sure. Most polyesters now produced contain ethylenic 
unsaturation, generally introduced by unsaturated 
acids. The unsaturated polyesters are usually cross- 
linked through their double bonds with a compatible 
monomer, also containing ethylenic unsaturation, 
and thus become thermosetting. Flame resistance is 
imparted by using either acid or glycol ingredients 
having a high content of halogens, e.g., HET acid. 

The principal unsaturated acids used are maleic 
and fumaric. Saturated acids, usually phthalic and 
adipic, may also be included. The function of these 
acids is to reduce the amount of unsaturation in the 
final resin, making it tougher and more flexible. The 
acid anhydrides are often used if available and ap- 
plicable. Tlie dihydroxy alcohols most generally used 
are ethylene, propylene, diethylene, and dipropylene 
glycols. Styrene and diallyl phthalate are the most 
common cross-linking agents. Polyesters are resistant 
to corrosion, chemicals, solvents, etc. 

Forms: Sheets; powder; chips. 

Uses: Reinforced plastics; automotive parts; boat 
hulls; foams; encapsulation of electrical equipment; 
protective coatings; ducts, flues, and other structural 
applications; low-pressure laminates; magnetic tapes; 
piping; bottles. 

See also alkyd resin; “Dacron”; “Mylar.” 

polyethenoid. Characterizing an aliphatic compound 
having more than one ethene group — CH:CH— . 
Linoleic acid is a polyethenoid fatty acid. 

polyefher. A polymer in which the repeating unit 
contains a carbon-oxygen bond derived from alde- 
hydes or epoxides or similar materials. Examples 
are “Delrin” and “Celcon.” 

polyether, chlorinated. A highly crystalline material 
that is 46% chlorine. Outstanding corrosion- 
tance. Good electrical resistance. Readily prc ■ 
and fabricated. 

Mark Products. For page number sec Contents. 
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Uses; Fluid-bed coating; tank linings; piping; valvMi 
laboratory equipment; chemical processing equip- 
ment. 

polyether foam. A polyurethane foam, either rigid or 
flexible, made by use of a polyether as distinct froni 
a polyester or other resin component. 

Hazard: See polyurethane. 

polyether glycol. A compound with a structure skele- 
ton such as HO-C-C-O-C-C-O-C-C-O-C-C-OH. Th^ 
length of the chain can vary widely, and the number 
of consecutive carbon atoms may be greater thad 
two. Examples are polyethylene glycol and polypro- 
pylene glycol. 

polyethylene (H2C;CH2)i 

chlorosulfonated. See “Hypalon.” 
cross-linked (XLPE). 

Properties; Thermosetting white solid; high temper- 
ature-resistant; excellent resistance to chemical® 
and to creep; high impact and tensile strength; 
high electrical resistivity; insoluble in organiP 
solvents; does not stress-crack. Combustible- 
Nontoxic. 

Derivation; (a) By irradiating linear polyethylene 
with electron beam or gamma radiation; cross- 
linking taking place through a primary valence 
bond, as shown; 
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(b) By chemical cross-linking agent such as an or^ 
ganic peroxide (e.g., benzoyl peroxide). All grade? 
of polyethylene and most copolymers can be chem- 
ically cross-linked. 

Uses; Wire and cable coatings and insulation (low- 
density grades); pipe and molded fittings (high- 
density grades). Special types having low elec- 
trical resistivity can be made; these can be re- 
garded as semiconductors. 

Note: In molding cross-linked polyethylene, thP 
desired part must be formed before cross-linking 
is initiated, as material will not change it? 
shape after cross-linking. Cross-linked polyethyl- 
ene is a relatively new type of material, unlikP 
other thermosets and thermplastics. Tire varia- 
tions in composition and wide range of prop- 
erties approach the ideal of a universal material 
more closely than most polymers. 
linear (low- and high-density). 

Properties: Thermoplastic white solid; molecular 
weight 6000 or more; high neutron absorplioP 
capacity; excellent barrier to water vapor and 
moisture; combustible; nontoxic. 

Low-density: Sp. gr. 0.915; tensile strength 15O0 
psi; impact strength over 10 ft-lb/in./notch; 
thermal expansion 17 X 10'’ in./in./°C. Resistant 
to solvents and corrosive solutions; attacked by 
surfactants. 


High-density: Sp. gr. 0.95; tensile strength 4000 
psi; impact strength 8 ft-lb/in./notch; good electri- 
cal resistivity. Film is gas-permeable and hydro- 
phobic; does not resist nitric acid. 

Derivation; By polymerization of ethylene (a) with 
peroxide catalyst (amorphous); (b) by metal alkyl 
catalysts in a hydrocarbon solvent (crystalline). 
(See “Marlex”). Method (a) can be used at pres- 
sures as low as 500 to 600 psi; conventional pres- 
sures are 15,000 to 30,000 psi. 

Forms; Rods, bars, sheets, tubes; thin films; mold- 
ing powders; fibers. 

Containers: Drums; hopper cars. 

Hazard; Film is combustible and tends to disinte- 
grate into burning globules. 

Uses (high-density): Blow-molded products; injec- 
tion-molded items; film and sheet; piping; gaso- 
line and oil containers. (Low-density); packaging 
film, especially for food products; paper coating; 
liners for drums and other shipping containers; 
wire and cable coating; toys; cordage; refuse 
and waste bags; chewing-gum base; squeeze bot- 
tles; shipping drums; electrical insulation. 

Hwvz; Y-Wry'/cv/t 'naty k/t 'ivf/tltynttrtifti 'wilt, ''vu^y- 
ing percentages of other materials, e.g., 2-butene 
or acrylic acid; a crystalline product results from 
copolymerization of ethylene and propylene. When 
butadiene is added to the copolymer blend, a 
vulcanizable elastomer is obtained. See also poly- 
ethylene, cross-linked. 
low molecular weight. 

Properties; Molecular weight from 2000 to 5000. 
Translucent white solids; excellent electrical re- 
sistance; abrasion-resistant; resistant to water 
and most chemicals; sp. gr. 0.92; slightly soluble 
in turpentine, petroleum naphtha, xylene, and tol- 
uene at room temperature; soluble in xylene, 
toluene, trichloroethylene, turpentine, and min- 
eral oils at 180° F; practically insoluble in water; 
slightly soluble in methyl acetate, acetone, and 
ethanol up to the boiling point of these solvents. 
Available as emulsified and nonemulsified forms. 
Combustible. 

Uses; Mold-release agent for rubber and plastics; 
paper and container coatings; liquid polishes and 
textile finishing agents. 

polyethylene glycol (PEG; also called polyoxyethylene, 
polyglycol, or polyether glycol, q.v.). Any of several 
condensation polymers of ethylene glycol with the 
general formula H0CH2(CH20CH2)„CH20H or 
H(OCH2CH2)nOH. Average molecular weights range 
from about 200 to 6000. Properties vary with molec- 
ular weight. . 

Properties: Clear, colorless, odorless, viscous liquids 
to waxy solids; soluble or miscible with water and 
for the most part with alcohol and other organic 
solvents; heat-stable; inert to many chemical agents; 
do not hydrolyze or deteriorate; have low vapor 
pressure. Combustible; nontoxic. 

Derivation; By condensation of ethylene glyeol, or of 
ethylene oxide and water. 

Uses: Chemical intermediates (lower molecular weight 
varieties); plasticizers; softeners and humectants; 
lubricants; bases for cosmetics and pharmaceuticals; 
solvents; binders; metal and rubber processing; per- 
missible additives to foods and animal feed; labora- 
tory reagent. See also “Carbowax.” 

polyethylene glycol chloride H(OCH2CH2)npl. Any (rf 
a group of polymers, usually colorless liquids with 
very low vapor pressures at room temperature. Mo- 
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lecular weights from about 100 to about 600. Misci- 
ble with water; sp. gr. (20° C) for a low molecular 
weight polymer is 1.18, for a high molecular weight 
polymer 1.14. The former sets to a glass at — 90°C, 
the latter sets to a wax-like solid at 20°C. Used as 
solvents for cleaning, extracting, and dewaxing. 
Combustible. 

polyethylene glycol ester. A mono- or di- ester result- 
ing from the interaction of an organic acid with one 
or both of the glycol ends of the polyethylene glycol 
polymer. These are also called polyoxyethylene es- 
ters, polyglycol esters, or by a coined generic name. 

polyethyleneimine (CH2CH2NH)x. Highly viscous hy- 
groscopic liquid when anhydrous; completely mis- 
cible with water and lower alcohols; insoluble in 
benzene. Reactive toward cellulose. Combustible. 

Uses; Adhesive and anchoring agent for paper and 
cellophane; dewatering agent and wet strength im- 
prover in paper manufacture; fixative; levelling agent 
in textile fibers; antiblocking agent on plastic films; 
floccufetrag agent; ion exchange resins; compiexmg 
agents; disinfectant for textiles, skins; photographic 
chemistry; absorbent for carbon dioxide; water 
purification; polyelectrolyte. 

polyethylene oxide.' A plastic reported to be dimen- 
sionally stable at high and low temperatures and de- 
signed as a substitute for phenolics. 

polyethylene oxide sorbitan fatty acid esters. See poly- 
sorbate. 

polyethylene terephthalate. A polyester formed from 
ethylene glycol by direct esterification or by cata- 
lyzed ester exchange between ethylene glycol and di- 
methyl terephthalate. Offered as oriented film or 
fiber. It melts at 265°C; tenacity is 2.2 to 4 g/denier 
(staple) and up to 9.0 g/denier as continuous fila- 
ment. It has good electrical resistance and low mois- 
ture absorption. Resists combustion and is self- 
extinguishing. 

Uses: Blended with cotton, for wash-and-wear fab- 
rics; blended with wool, for worsteds and suitings; 
packaging films; recording tapes; soft-drink bottles. 

See also “Dacron”; “Terylene”; “Mylar”; “Dalar.” 

polyethylene thiuram sulfide. . , 

Derivation: Oxidation of diammonium ethylene bisdi- 
thiocarbamate with calcium hypochlorite. 

Grades; 50% vegetable powder; 95% technical powder. 

Containers; 50-lb multiwall paper bags. 

Hazard; May be toxic. 

Use: Fungicide. 

“Poly-FBA.”’^* Trademark for poly-1, 1-dihydroper- 
fiuorobutyl acrylate (q.v.). 

“Polyfilm.””^ Trademark for virgin polyethylene film 
specially formulated for converting and packaging. 

“Polyflq.”^'^ Trademark for a series of all-organic 
inhibitor-dispersants designed for treatment of all 
fuel and diesel oils. Depending on precise inhibitor 
needs, this series contains products (I) to improve 
jet fuel thermal stability, (2) to stabilize No. 2 heat- 
ing oils and diesel fuels against color deterioration 
and sludge deposition, (3) to eliminate fouling in 
Iced exchangers and reboilers, (4) to eliminate tank 
bottoms in crude and residual oil storage tanks. Each 
mcmtxT of the series exhibits a different degree of 
clfcctivencss in different types of stocks. 


“Polyfon.” * Trademark for a sodium lignosulfonate 
produced from pure, sugar-free, alkali lignin. 
Properties; Nonhygroscopic, free-flowing brown amor- 
phous powder. Completely free of wood sugars, hemi- 
celluloses or other degradation products. Soluble in 
cold water. Yields alkaline solution. 

Uses; Dispersant; thinner; plasticizer; binder; grind- 
ing aid; anticaking agent; protective colloid. 

polyformaldehyde. See paraformaldehyde. 

polyformaldehyde resin. See acetal resin. 

“Poly-G.”*" Trademark for a series of polyethylene 
glycols, polypropylene glycols and polyoxypropylene 
adducts of glycerol. 

G200, 300, 400, and 600 are liquid polyethylene gly- 
cols; GIOOO, 1500, GB-1530 and BG-2000 are waxy 
polyethylene glycols. The number indicates the ap- 
proximate molecular weight. 

G420P, 1020P, 2020P are propylene oxide condensa- 
tion polymers of propylene glycol. 

GI030PG, 3030PG, 4030PG are propylene oxide con- 
densation polymers of glycerol. 

“Polygard.”^'** Trademark for a mixture of alkylated 
aryl phosphites. 

Properties: Liquid; clear amber; sp. gr. 0.99; soluble 
in acetone, alcohol, benzene, carbon tetrachloride, 
solvent naphtha and ligroin; insoluble in water but 
can hydrolyze. 

Use: Nondiscoloring stabilizer for rubber and plastics. 

polyglycerol. One of several mixtures of ethers of 
glycerol with itself, ranging from diglycerol to tri- 
acontaglycerol. Some examples are: (a) diglyccrol, 
possibly (CH20HCH0HCH2)20, molecular weight 
166, a liquid with 4 OH groups, viscosity of 287 cs 
at 150°F; (b) hexaglycerol, mol. wt. 462, a liquid 
with 8 OH groups, viscosity 1671 cs at 150°F; (c) 
decaglycerol, mol. wt. 758, a liquid with 12 OH 
groups, viscosity 3199 cs. 

Properties: Viscous liquids to solids; soluble in water, 
alcohol, and other polar solvents. Act as humectants 
much like glycerin but have progressively higher 
molecular weights and boiling points. Combustible; 
low toxicity. 

Derivation: Glycerol is heated with an alkaline cata- 
lyst (20(>-275°C) at normal or reduced pressure. A 
stream of inert gas may be used to blanket the reac- 
tion and help remove the water of reaction. 

Uses: Surface-active agents, emulsifiers, plasticizers, 
adhesives, lubricants, and other compounds used for 
both edible and industrial applications. 

polyglycerol ester. One of several partial or complete 
esters of saturated and unsaturated fatty acids with 
a variety of derivatives of polyglycerols ranging from 
diglycerol to triacontaglycerol. Prepared by (a) di- 
rect esterification and (b) transesterification reac- 
tions. Combustible; low toxicity. 

Some examples of (a); decaglycerol monostearate, 
semisolid, sp. gr. 1.04; m.p. 51.9°C; decaglycerol 
monooleate, viscous liquid; sp. gr. 1.13, m.p. below 
zero; decaglycerol hexaoleatc, liquid, sp. gr. 0.97, 
m.p. below zero. 

Examples of (b); triglycerol monolinolcatc, vis- 
cosity 322 cp (I68°F) and triglyccrol trilinolcatc, 
viscosity 30.1 cp (168°^. 

Uses: Lubricants, plasticizers, paint and varnish ve- 
hicles, gelling agents, urethane intermediates, adhe- 
sives, crosslinking agents, humectants, textile fiber 
finishes, functional fluids, surface-active agents, dis- 
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persants and emulsifiers in foods, pharmaceuticals, 
cosmetic preparations. 

polyglycol. See polyethylene glycol. 

polyglycol amine H-163 H0[C2H40]2C3H6NH2. 
Properties: Colorless liquid; sp. gr. 1.0556; b.p., de- 
composes; f.p. 14.5°C; soluble in water; wt/gal 8.8 
lb; flash point 295°F. Combustible; low toxicity. 
Containers: Drums. 

polyglycol disfearate (polyethylene glycol distearate) 
CnH35C00(CH2CH2O)s0CCnHjs. Distearate ester 
of polyglycol. 

Properties: A soft, off-white solid; sp. gr. 1.04 (50°C); 
m.p. 43°C; pH of 10% dispersion 7.26; saponifica- 
tion number variable; soluble in chlorinated solvents, 
light esters and acetone. Slightly soluble in alco- 
hols; insoluble in glycols, hydrocarbons and vege- 
table oils. Combustible; low toxicity. 

Uses: Plasticizer for various resins; component of 
grinding and polishing pastes to promote easy re- 
moval in water. 

polyglycol. See polyethylene glycol ester. 

“Polygriptex.” Trademark for an adhesive especially 
designed for bonding polyethylene sheeting to porous 
surfaces; used in making polyethylene-lined bags 
and multiwall kraft bags. Has good adhesion to 
waxed surfaces. Available in viscosities from 300 to 
20,000 centipoises. 

polyhalite 2CaS04 ■ MgS04 • K2SO4 • 2H2O. A naturally 
occurring potash salt found in Germany, Texas, and 
New Mexico. 

Use: Source of potash for fertilizer, 
polyhcxamethyleneadipamide. Same as nylon 66. 
polyhexamethylene sebacamide. Same as nylon 610. 
polyhydrlc alcohol. See polyol. 

polyimide. Any of a group of high polymers which 
have an imide group (— CONHCO— ) in the polymer 
chain. 

gravity 1.42, tensile strength 
13,500 psi, water absorption (24 hrs at 77° K) 0.3%, 
heat distortion point above 500° F, dielectric con- 
stant at 2000 m.c. 3.2, and coefficient of linear ex- 
pansiqn 28.4 X 10 in./in./°F. High-temperature 

stability (up to 700° F); excellent frictional charac- 
tenstics, good wear resistance at high temperatures; 
resists radiation; exhibits low outgassing in high 
vacuum; resistant to organic materials at quite high 
temperatures; not resistant to strong alkalies and to 
long exposure to steam. Flame retardant. 

Uses; High-temperature coatings; laminates and com- 
posites for aerospace vehicles; ablative materials, oil 
sealants and retainers, adhesives, semiconductors, 
valve seats, bearings; insulation for cables, printed 
circuits, magnetic tapes (high- and low-temperature- 
r«istant); flame-resistant fibers; binders in abra- 
sive wheels. 

polyindene resin. See coumarone-indene resin. 

Poly-Ionic. Trademark for a series of polyethyl- 
ene eniulsions. Used as softeners and lubricating 
agents for textiles. 

polyisobutene. See polybutene. 

polyisobutylene. See polybutene. 

polyisocyanurate. See isocyanurate. 

polyisoprcne. (C5Hs)n. The major component of natu- 
ral rubber; also made synthetically. Forms are stereo- 


specific cis-1,4-, and trans-l,4-polyisoprene. Both can 
be produced synthetically by the effect of heat and 
pressure on isoprene in the presence of stereospecific 
catalysts. (See eatalyst, stereospecific). Natural rubber 
is cis-1,4-; synthetic cis-1,4- is sometimes called syn- 
thetic natural rubber. Trans- 1,4-polyisoprene resem- 
bles gutta-percha. Polyisoprene is thermoplastic until 
mixed with sulfur and vulcanized. Supports combus- 
tion; nontoxic. For further information on proper- 
ties and uses, see rubber, natural and synthetic. 

“Polylan.”'”^ Trademark for a polyunsaturated ester 
of linoleic acid and lanolin alcohols. An amber, vis- 
cous oily liquid; soluble in mineral oil; castor oil; 
anhydrous ethanol, isopropanol, ethyl acetate; insol- 
uble in water. Used as a hydrophobic conditioner in 
cosmetics and pharmaceuticals. 

“Poly-Lease.””* Trademark for an aerosol mold re- 
lease and parting agent for plastics and rubber ma- 
terials, based on a low molecular weight polyethyl- 
ene lubricant. The usual precautions for shipping 
and handling aerosol containers apply. 

“Polylite.”** Trademark for a group of 100% reactive 
alkyd resins, dissolved in styrene and other mono- 
mers. Highly diversified applications both alone and 
in combination with such materials as fibrous glass. 
This group also includes resins for use with diisocy- 
anate to form rigid or flexible polyurethane foams. 

“Polylite.”^'*® Trademark for nonylated diphenyl amine. 

“Polymax.”’” Trademark for woven fabrics of poly- 
olefin fibers for liquid and pneumatic filtration. 

“Polymeg.””'* Trademark for polytetramethylene ether 
glycols. Available in three molecular weight ranges: 
1000, 2000 and 3000. 

Properties: Waxy solids which melt to clear, viscous 
liquids at about 100°F. On supercooling (or nuclea- 
tion) the liquid resolidifies. Sp. gr. 0.985 (1000 MW) 
to 0.982 (3000 MW) at 95° F; soluble in aromatic 
and chlorinated hydrocarbons; slightly soluble in 
water, solubility decreasing with increasing molecu- 
lar weight. 

Use: Polyurethane technology. 

polymer. A macromolecule formed by the chemical 
union of 5 or more identical combining units called 
monomers. In most cases the number of monomers 
is quite large (3500 for pure cellulose), and often 
is not precisely known. In synthetic polymers this 
number can be controlled to a predetermined extent, 
e.g., by shortstopping agents. (Combinations of 2, 3, 
or 4 monomers are called, respectively, dirners, 
trimers, and tetramers, and are known collectively 
as oligomers). A partial list of polymers by type is 
as follows: 

1. Inorganic 

siloxane; sulfur chains; black phosphorus; boron- 

nitrogen; silicones. 

11. Organic 

1. Natural 

(a) Polysaccharides 

starch; cellulose; pectin; seaweed gums 
(agar, etc.); vegetable gums (arabic, etc.) 

(b) Polypeptides (proteins) 

casein; albumin; globulin; keratin; insulin; 
DNA 

(c) Hydrocarbons 

rubber (polyisoprene); gutta percha; balata. 

2. Synthetic 

(a) Thermoplastic . , 

elastomers (unvulcanized); nylon; polyvinyl 
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urethane; acrylate resins 
(b) polyethylene 

3. Semisynthetic ^pthvlcellulose, cellulose 

See also following entries, 
poljmer, addUion. See addition poiymcr. 
polyntttaa.. An enzyme which catalyzes the fotma.mn 
of messenger DNA. 
polymer, atactic. See atactic, 
polymer, block. See block polymer, 
polymer, condensation. A polymer formed by a con- 
densation reacton (q.v.). 

polymer, electroconductive. A P°^y^Q^pojation of a 

made electrically conductive V powder 

substantial percentage of a black' the pro- 

(e.g., aluminum) or jS’t the "par- 

portion used must be "'g? ^no g F 
tides to be in contact with irm-exchange resins, 
ture. Polyelectrolytes such a ^ ^ polystyrene 

salts of polyacryhc acid and su'fonated^p ^ y^ y 

are electroconductive the p electrically con- 

rolysis of polyacrylonitrile makes “ 
ductive without impairment of its structure. 

polymer, graft. See graft polymer. 

polymer, high. organic macwmolecule 

of a large number ^ into the millions 

weight may range ll high polymers are 

(for some polypeptides). (|v and rubber 

exemplified by cellulose . '9 polymer combi- 
(C 5 Hg)„. Proteins are dividing line 

nations of ammo acid monomers. to be 

between low and high nnlvmers 

. , • » 1 J 


mem. O.hc, P”lrorwhTch“Sn ^ 

phorus, boron f snecial conditions. At 

riTnrte"h""fii.tlc o, n'o commercial signin- 

polymer, isotactic. ^ J’P®yhL"?r™not ^p™rt^ 

which groups of atom gp above or 

backbone smicture ar backbone chain, when 

t Walter ^e%l{rone plane. See polymer, stereo- 

H. H H, H H. H 


-C— c- 


_6_C-C-C- 


:id monomers, me 

igh P^yf "JL'o molecS weight. 

in the neighborhood 9^ ^etic resins”) m- 

Synthetic high polymers (or sy . properties 
dude a wide variety of |nd dastic. 

ranging from hard and brittle fillers color- 

Addition of such modifying pjpber of prod- 

ants, etc., yields an 1 High polymers 

ucts collectively called tbeiiclibers, coat- 

are the primary ‘=9*'^^'^“ a"'®-°i^:,.hesl adhesives, seal- 
ing materials (paints and hjgjpc properties 

ants, etc. Polymers having special 
are called rubbers, or elastomers W- • • . ^ classified; 

Synthetic polymers in -ninstic and ther- 

(1) by thermal behavior, i e., fh^oP^'^g ^ aniino, 
mosetting (q.v.); (2) by chemic epoxy, 

alkyd, acrylic, vinyl, molecular struc- 

urethane, siloxane, etc., and (3) V gross-linked, 
ture, i.e., atactic, stereospecific, linear, jg^j Co- 
block, graft, ladder, etc. (see ®P^? gpmbining two 
polymers (q.v.) are products ma g.butadiene). 

' tvs in one reaction 


o 6 O 

R R R 

isotactic polymer 

polymerization. ‘^^^t'^'li^rind'often^onderhigh 

o„i wilh a, ealaW- of relatively sim- 

jrmotaVs eambine to form a ehaio-like macro- 

”t;tol,me,izmi.n^^^^^ 

in nature; reactive substances to con- 

unsaturated othenvise rea -jTus may 

ditions that will bnng . . radicals are the 

occur by / react with the double bond of 

.initiating agen« tea ^,g ^gg^g 

KeTrSag'a n™ L elec.ron <m .he other: 

R • + CH2=CHX R— CH:-LHX 

By this mechanism gcur b>^ condensation, im 

Polymerization may ^Iso occ ) ^^,ggg,g by two 

volving the spldtmg sg.called oxidative coup- 
reacting H ’ ree of polymerization (D.P.) is 

feSn''^. rf moS'omer oni.s in an avemg. polymer 

unit of a g'.''=".®®™P’u_:gues may be; (1) in the gas 

. PolymeriMtion Temperatures (200°C); 

phase at high P^^^^rmal pressure" and temperatures 
(2) in bulk or batch polymenza- 

from -“70 to +70 k., icfior- (4) in suspension 
tion at normal to^ 80°C; (5) in emulsion 

at normal Pr^sfuje at ^gr ‘f 2o" (used for 

iiiSas-.- 

s?SSiSi='s 

from about 300 to 5000. 

DoU-mer, natural. See polymer, 
polymer, stereoblock. See stereoblock polymer. 


I — j ' f 

or more polymers i.. --- 
See also cross-linking. 


Otc dl&U . 

which the main 

poljTTier, inorganic. A gd in which be- 

chain contains no carbon mo™ ■ noiymer can be 
havior similar to that of an orga P gj.g 55 .bnicing, 
developed, i.c., covalent bonding gjgg^gnt silicon 
as in sihconc polymers. ^ , -g. substituent 

replaces carbon in the straight . ' gggful poly- 
groups arc often present, forming h ^ > 


iercuuiwv»v. 

whose "'TTe a fi^ed position in geometrical space 
rangement. i.e.. a iixeu p atomic croups com- 

for the constituent than^he random 

prising the molecular "at gha^ 

Ld vary-ingarrangement that character^ 

phous polymer. TfTtTucTure (also ealfed tacticity. 
(three-dimensional) catalvsts such as those 

q.v.) requires use of about 1950 

developed by Ziegler and Natta fq.v.J 


PS are often present, forming n.gn > 
Superior numbers refer to Manufacturers 
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Such polymers are wholly or partially crystalline. 
Synthetic natural rubber, cis-polyisoprene, is an ex- 
ample of a stereospecific polymer made possible by 
this means. There are five types of stereospecific (or 
stereoregular) structures; cis, trans, isotactic, syn- 
diotactic, and tritactic. See also catalyst, stereo- 
specific. 

polymer, syndiotactic. See syndiotactic polymer. 

polymer, synthetic. See polymer. 

polymer, water-soluble. Any substance of high molec- 
ular weight that swells or dissolves in water at nor- 
mal temperature. These fall into several groups, 
including natural, semisynthetic, and synthetic prod- 
ucts. Their common property of water solubility 
makes them valuable for a wide variety of applica- 
tions as thickeners, adhesives, coatings, food addi- 
tives, textile sizing, etc. For further details see spe- 
cific entries. 

(1) Natural. This type is principally comprised of 
gums (q.v.), which are complex carbohydrates of the 
sugar group. They occur as exudations of hardened 
sap on the bark of various tropical species of trees. 
All are strongly hydrophilic. Examples are arabic, 
tragacanth, karaya, etc. 

(2) Semisynthetic. This group (sometimes called 
water-soluble resins) includes such chemically treated 
natural polymers as carboxymethylcellulose, methyl- 
cellulose and other cellulose ethers, as well as various 
kinds of modified starches (ethers and acetates). 

(3) Synthetic. The principal members of this class 
are polyvinyl alcohol (q.v.), ethylene oxide poly- 
mers, polyvinyl pyrrolidone, polyethyleneimine, etc. 

polymethacrylate resin. See acrylic resin. 

polymethylbenzene. See durene and pseudocumene, 
the two members of this group with some commer- 
cial production and use. 


polymethylene polyphenol. See “Tetra-Flex.” 


polymethylene polyphenylisocyanate. A polymer of di- 
phenylmethane 4,4'-diisocyanate (q.v.). 

polymethylene wax. See wax, polymethylene. 
poly-4-methylpentene-l. 

Properties; High resistance to all chemicals except 
carbon tetrachloride and cyclohexane. Excellent 
heat resistance; high clarity and light transmittance 
Temperature limit 170°C. Sp. gr. 0.83. 

Uses; Laboratory ware (beakers, graduates, etc.); elec- 
tronic and hospital equipment; food packaging, espe- 
cially types subject to high temperature such as trays 
for TV dinners, etc.; light reflectors. 


poly (methyl vinyl ether). See polyvinyl methyl ether, 
polymorphism. See allotropy. 

“Polymul MS-40.”“’ Trademark for a polyethylene- 
wax dispersion for fabric finishing. Contains non- 
oxidized grade of polyethylene which is odor-free. 


polymyxin. Generic term for a series of antibiotii 
substances produced by strains of Bacillus poly 
myxa. Various polymyxins are differentiated by thi 
letters A, B, C, D and E. All are active against cer 
tain gram-negative bacteria. Polymyxin B (o v 1 i' 
most used. • 

Properti^: All are basic polypeptides, soluble in wa 
ter; the hydrochlorides are soluble in water and meth 
anol, insoluble in ether, acetone, chlorinated solventi 
and hydrocarbons. Permissible food additives Tox 
icity low or negligible. 

Uses; Medicine (antibiotic); beer production. 


polynuclear. Descriptive of an aromatic compound 
containing four or more closed rings, usually of the 
benzenoid type. See also polycyclic; nucleus (3). 

“Polynycel.”^”’ Trademark for aromatic amino con- 
densates, Used as leveling agents for dye retardants 
for textiles, union dyeing of wool and nylon. 

polyolefin. A class or group name for thermoplastic 
polymers derived from simple olefins (q.v.); among 
the more important are polyethylene, polypropylene, 
polybutenes, polyisoprene, and their co-polymers. 
Many are produced in the form of fibers. This group 
comprises the largest tonnage of all thermoplastics 
produced. 

polyol. A polyhydric alcohol, i.e., one containing 
three or more hydroxyl groups. Those having three 
OH groups (trihydric) are glycerols; those with 
more than three are called sugar alcohols, with gen- 
eral formula CH 20 H(CH 0 H)„CH 20 H, where n 
may be from 2 to 5. TTiese react with aldehydes and 
ketones to form acetals and ketals. See also alcohol; 
glycerol. 

polyorganosilicate graft polymer. An organoclay to 
which a monomer or an active polymer has been 
chemically bonded, often by the use of ionizing ra- 
diation. An example is the bonding of styrene to a 
polysilicate containing vinyl radicals, resulting in the 
growth of polystyrene chains from the surface of the 
silicate. Such complexes are stable to organic sol- 
vents. They have considerable use potential in the 
ion-exchange field, as ablative agents, reinforcing 
agents and hydraulic fluids. 

See also; organoclay; graft polymer. 

•‘Polyotic.’’” Trademark for tetracycline (q.v.). 

“Polyox.”^''* Trademark for a series of water-soluble 
ethylene oxide polymers with molecular weights in 
the 100,000 to several million range. 

Uses; Textile warp size, paper coatings, detergents, 
hair spray, toothpastes, water-soluble packaging film, 
adhesives. 

polyoxadiazole. A polymer of oxadiazole, cyclic C 2 N 2 O, 
prepared by cyclodehydration (ring formation from 
a chain with subsequent loss of water) of polyiso- 
phthalic hydrazide. Because of its high temperature 
tolerance (above 750° F) fibers made from it may be 
useful for space vehicles. 

polyoxamide. A nylon-type material made from oxalic 
acid and diamines. 

polyoxetane. See oxetane; “Penton.” 

polyoxyethylene. See polyethylene glycol. 

polyoxyethylencoxypropylene (POEOP). A polymer of 
ethylene and propylene glycols (ethylene oxidepropyl- 
ene oxide). Used as a solvent. 

polyoxyethylene fatty acid ester. See polysorbate. 

polyoxyethylene (20) sorbitan monolaurate. See poly- 
sorbate. 

polyoxyethylene (2) sorbitan monooleate. See poly- 
sorbate. 

polyoxyethylene (20) sorbitan monostearate. See poly- 
sorbate. 

polyoxyethylene (20) sorbitan tristearate. See polysor- 
bate. 

polyoxyethylene (8) stearate. A mixture of the mono- 
and diesters of stearic acid and mixed polyoxyethyl- 
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ene diols having an average polymer length of about 
7.5 oxyethylene units. 

. Properties: Cream-colored, soft, waxy or pasty solid 
at 25° C; faint, fatty odor and a slightly bitter, 
fatty taste. Soluble in toluene, acetone, ether, and 
ethanol. Nontoxic. 

Use: Emulsifier in bakery products. 

polyoxyethylene (40) monostearate (polyethylene gly- 
col stearate). A mixture of the mono- and distearate 
esters of mixed polyoxyethylene diols and corre- 
sponding free glycols. The monostearate can be rep- 
resented as: H(OCH2CH2)„OCOCnH35 (n is approxi- 
mately 40). 

Properties: Waxy, light tan, nearly odorless solid; 
congealing range 39-45°C; soluble in water, alcohol, 
ether, and acetone; insoluble in mineral oil and vege- 
table oils. Nontoxic. 

Grade: U.S.P. 

Uses: Ointments; emulsifier; surfactant; food additive. 

polyoxymethylene. Any of several polymers of form- 
a\deYiyde and trioxane. See acelaf resin. 

polyoxypropylene diamine (POPDA). Any of six high 
molecular weight amines of low viscosity and vapor 
pressure, high primary amine content, and light 
color. Used as cross-linking agents in epoxy coat- 
ings, imparting high flexibility and adhesion at low 
temperatures. Other possible uses are in polyamide 
and polyurethane coatings, adhesives, elastomers 
and foams, as intermediates for textile and paper 
treatment, and viscosity index improvers in lube 
oils. 

polyoxypropylene ester. See polypropylene glycol ester. 

polyoxypropylene-glycerol adduct. One of several con- 
densation polymers of propylene oxide and glycerol, 
with molecular weights in the range 1000 to 4000. 
Clear, stable, almost colorless, noncorrosive liquids. 
Uses similar to those of polypropylene glycol (q.v.). 

“Poly-pale.” Trademark for pale, hard, thermo- 
plastic resins; 40% dimeric resin acids; acid number 
145; USDA color WG; softening point I02°C. 
Available in solid and flake forms. 

Uses: Adhesives, lacquers, varnishes, printing inks. 

polypeptide (peptide). The class of compounds com- 
posed of acid units chemically bound together with 
amide linkages (CONH) with elimination of water. A 
polypeptide is thus a polymer of amino acids, forming 
chains that may consist of several thousand amino 
acid residues. A segment of such a chain is as follows: 



The sequence of amino acids in the chain is of critical 
importance in the biological functioning of the pro- 
tein, and its determination is one of the most difficult 
problems in molecular biology. The chains may be 
relatively straight, or they may be coiled or helical. 
In the case of certain types of polypeptides, such as 
the keratins, they are cross-linked by the disulfide 
bonds of cystine. Linear polypeptides can be regarded 
as proteins. Sec also protein; polyamide; keratin. 

polyphenylene oxide. Sec “PPO.” 


polyphenylene triazole [— QHi— C2N3(C6H5)— ]„. A 
polymer stated to be serviceable up to 500° F for 
films, coatings, adhesives, and lamination. 

“Polyphos.”*^ Trademark for a water-soluble glassy 
sodium phosphate of standardized composition, 
(Nai2Pio03i) analyzing 63.5% P2O5 (ratio of 
Na20:P20s is 1.2:1). It is closely similar to a sodium 
hexametaphosphate and sodium tetraphosphate; fre- 
quently the three names are used interchangeably. 

Grades; Ground; walnut-size to pea-size lumps. 

Containers; 100-lb bags; 100-, and 350-lb drums. 

Uses: Boiler water compounds; detergents; textiles; 
leather tanning; photographic film developing; de- 
flocculation of clays; flotation and desliming of 
minerals; dispersion of pigments; paper processing; 
industrial and municipal water treatment. 

polyphosphazene. See phosphazene. 

polyphosphoric acid H„*2Pn Ojnti, for n > 1. Any of a 
series of strong acids, from pyrophosphoric acid, 
H4P2O7 (n = 2), through metaphosphoric acid (large 
values of n). 

Properties; Viscous, water-white liquid; water-soluble; 
does not crystallize on standing. Hygroscopic. The 
commercial acid is a mixture of orthophosphoric 
acid with pyrophosphoric, triphosphoric and higher 
acids and is sold on the basis of its calculated con- 
tent of H3PO4, as, for example 115%. Superphos- 
phoric acid is a similar mixture sold at 105% H^POj. 
TTiese acids revert slowly to orthophosphoric acid 
on dilution with water. 

Hazard: Moderately toxic by ingestion; strong irri- 
tant. 

Uses: Dehydrating, catalytic and sequestering agents; 
for metal treating; many applications where a con- 
centrated monoxidizing acid is needed; laboratory 
reagent. 

See also phosphoric acid. 

polypropylene (CjHs),,. A synthetic crystalline thermo- 
plastic polymer, with molecular weight of 40,000 or 
more. Note: low molecular weight polymers are also 
known which are amorphous in structure, and used 
as gasoline additives, detergent intermediates, greases, 
sealants, and lube oil additives: also available as a 
high-melting wax. 

Derivation: Polymerization of propylene with a stereo- 
specific catalyst (q.v.) such as aluminum alkyl. 

Properties: Translucent while solid; specific gravity 
0.90; m.p. 168-1 7 1°C; tensile stren^h 5000 psi; flex- 
ural strength 7000 psi; usable up to 250° F. Insoluble 
in cold organic solvents; softened by hot solvents. 
Maintains strength after repeated flexing. Degraded 
by heat and light unless protected by antioxidants. 
Readily colored; good electrical resistance; low wa- 
ter absorption and moixture permeability; poor im- 
pact strength below I5°F; not attacked by fungi or 
bacteria; resists strong acids and alkalies up to 140° F; 
but is attacked by chlorine, fuming nitric acid, and 
other strong oxidizing agents. Combustible, but slow- 
burning. Nontoxic. Fair abrasion and good heat re- 
sistance if properly modified. Can be chrome-plated, 
injection- and blow-molded, and extruded. 

Forms: Molding powder, c.xtruded sheet; ca.st film (1 
to 10 mils); tc.xtile 'staple and continuous filament 
yarn; fibers with diameters from 0.05 to 1 micron 
and fiber webs down to 2 microns thick; low-density 
foam. 

Uses: Packaging film; molded parts for automobiles, 
appliances, housewares, etc.; wire and cable coating: 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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food container closures; coated and laminated prod- 
ucts; bottles (with PVC); printing plates; fibers for 
carpets and upholstery; cordage and bristles; stor- 
age battery cases; crates for soft-drink bottles; labo- 
ratory ware; toys; synthetic seaweed to encourage silt 
deposition; radiator grills; trays and containers for 
storing precision equipment; artificial grass and turfs; 
plastic pipe; wearing apparel (acid-dyed); fish nets; 
surgical casts; strapping; synthetic paper; reinforced 
plastics. 

polypropylenebenzene. See dodecylbenzene. 

polypropylene, chlorinated. White, odorless, nonflam- 
mable powder. A film-forming polymer used in coat- 
ings, inks, adhesives and paper coatings. 

polypropylene glycol ester. Exactly analogous to poly- 
ethylene glycol ester (q.v.). 

polypropylene glycol monobutyl ether. See butoxy 
polypropylene glycol. 

polypropylene glycol (PG). H0(C3H60)„H. One of a 
group of compounds comparable to polyethylene 
glycols (q.v,), but more oil-soluble and substantially 
less water-soluble. Classified by approximate molec- 
ular weight, as 425, 1025, and 2025. Non-volatile, 
noncorrosive liquids; lower molecular weight mem- 
bers are soluble in water. Solvents for vegetable 
oils, waxes, resins. Combustible; low toxicity. 

Uses; Hydraulic fluids; rubber lubricants; antifoam 
agents; intermediates in urethane foams, adhesives, 
coatings, elastomers; plasticizers; paint formulations; 
laboratory reagent. 

polypropyleneimjne. Polymeric form of propyleneim- 
ine (q.v.). Available in 50% aqueous solution. 

Uses; Textile paper, and rubber industries. 

polypropylene oxide (CsH^Oln. A derivative of propyl- 
ene used as intermediate for urethane foams. 

polypyrrolidone. Synonym for nylon-4. 

“Polyrad.”^^^ Trademark for reaction products of 
“Amine D” and ethylene oxide. 

Grades; Various grades which differ in chain length 
of polyoxyethylene units and free amine content. 
Vary in viscosity at 25°C from 0.5 to 24.8 poises. 

Uses; Corrosion inhibitors and detergents in petro- 
leum processing equipment; wetting and emulsifying 
agents; inhibiting hydrochloric acid. 

Polyram.” Trademark for a wettable powder used 
as a fungicide and approved for many vegetables. 
Toxic by ingestion and inhalation. 

polysaccharide. A combination of nine or more mono- 
saccharides, linked together by glycosidic bonds. 
Examples; starch, cellulose, glycogen. 

See also carbohydrate; phycocolloid. 

polysiloxane. See siloxane. 

Poly-Solv.”*^ Trademark for a series of glycol ether 
solvents for paints, varnishes, dry cleaning soaps, 
cutting oils, insecticides. 

D2M. Diethylene glycol dimethyl ether. Used as an- 
hydrous reaction medium for organometalUc syn- 
theses. 

polysorbate (USAN name for a polyoxyethylene fatty 
acid ester). One of a group of nonionic surfactants 
obtained by esterification of sorbitol (q.v.) with one 
or three molecules of a fatty acid (stearic, lauric, 
oleic, palmitic) under conditions which cause split- 
ting out of water from the sorbitol, leaving sorbilan. 
About 20 moles of ethylene oxide per mole of sorbi- 


tol are used in the condensation to effect water solu- 
bility. 

Properties; Lemon to amber oily liquids; sp. gr. about 
1.1; faint odor and bitter taste; most types are sol- 
uble in water, alcohol, and ethyl acetate. Combus- 
tible; nontoxic. 

Grades; Polysorbate 20 (polyoxyethylene (20) sorbitan 
monolaurate). Polysorbate 60 (polyoxyethylene (20) 
sorbitan monostearate). Polysorbate 80 (polyoxy- 
ethylene (20) sorbitan monooleate). Polysorbate 65 
(polyoxyethylene (20) sorbitan tristearate). 

Uses; Surfactant; emulsifying agent; dispersing agents; 
shortenings and baked goods; pharmaceuticals; fla- 
voring agents; foaming and defoaming agents. 

See also sorbitan fatty acid ester. 

polystyrene ((r«H 5 CHCH 2 )„. Polymerized styrene (q.v.), 
a thermoplastic synthetic resin of variable molecular 
weight depending on degree of polymerization. 

Properties; Transparent, hard solid; high strength and 
impact resistance; excellent electrical and thermal 
insulator. Attacked by hydrocarbon solvents but re- 
sists organic acids, alkalies, and alcohols. Not rec- 
ommended for outdoor use; unmodified polymer 
yellows when exposed to light, but light-stable modi- 
fied grades are available. Easily colored, molded and 
fabricated. Copolymerization with butadiene and 
acrylonitrile and blending with rubber or glass fiber 
increase impact strength and heat resistance. (See 
ABS; SAN). Nontoxic. 

Forms; Sheet, plates, rods, rigid foam, expandable 
beads or spheres. 

Hazard; Combustible; autoignition temperature about 
800° F. See also under foam, plastic. 

Uses; Refrigerator doors; air conditioner cases; con- 
tainers and molded household wares; machine hous- 
ings; electrical equipment; toys; packaging; clock 
and radio cabinets; phonograph records. (As foam); 
thermal insulation; light construction as in boats, 
etc.; ice buckets, water coolers; fillers in shipping 
containers; furniture construction. (As spheres); 
Radiator leak stopper. 

See also “Styron”; “Styrofoam.” 

“Polysulfide.”^® Trademark for a mixture similar to 
sulfurated potash (q.v.), in which sodiuni replaces 
sufur. Yellow to yellow-green powder; sodium poly- 
sulfide content, 56% min; total sulfur, 50.7% min. 

Containers; 10-lb tins (6/case); 100-lb drums. 

Uses; Coloring copper and brass; stripping copper- 
plated deposits; purifying cyanide plating solutions. 

polysulfide elastomer. A synthetic polymer in either 
solid or liquid form obtained by the reaction of so- 
dium polysulfide with organic dichlorides such as di- 
chlorodiethyl formal, alone or mixed with ethylene 
dichloride. Outstanding for resistance to oils and 
solvents and for impermeability to gases. Poor ten- 
sile strength and abrasion resistance but are resil- 
ient and have excellent low-temperature flexibility. 
Some grades have fairly strong odor, which is not 
objectionable in most applications. Sealant grades 
are furnished in two parts which cure at room tem- 
perature when blended. 

Uses; Gasoline and oil-loading hose; sealants and ad- 
hesive compositions; binder in solid rocket propel- 
lants; gaskets; paint spray hose. 

See also “Thiokol.” 

polysulfone. A synthetic thermoplastic polymer. 

Properties; Hard, rigid transparent solid; tensile 
strength 10,000 psi; sp. gr. 1.24; flexural strengtn 
15,000 psi; good electrical resistance; minimum 
creep; low expansion coefficient. Soluble in aromatic 
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hydrocarbons, ketones and chlorinated hydrocarbons; 
resistant to corrosive acids and alkalies, to heat and 
oxidation, and to detergents, oils, and alcohols. Di- 
mensionally stable over wide temperature range —150 
to 300° F). Tends to absorb moisture. Readily pro- 
cessed and fabricated. Combustible but self-extin- 
guishing. 

Derivation: Condensation of bis-phenol A and dichlo- 
rophenyl sulfone. 

Uses: Power-tool housings; electrical equipment; ex- 
truded pipe and sheet; auto components; electronic 
parts; appliances; computer components; base ma- 
trix for stereotype printing plates. 

“Poly-Tergent.”*'' Trademark for a series of emul- 
sifiers. 

polyterpene resin. A class of thermoplastic resins or 
viscous liquids of amber color, obtained by polymer- 
ization of turpentine in the presence of catalysts 
such as aluminum chloride or mineral acids. The 
resins consist essentially of polymers of alpha- or 
beta-pinene and are soluble in most organic solvents. 

Uses: Paints; rubber plasticizers; curing concrete; 
impregnating paper; adhesives; hot-melt coatings; 
pressure-sensitive tapes. 

See also pinene. 

polytetrafluoroethylene (PTFE: TFE) (C2F4)„. A poly- 
mer of tetrafluoroethylene. It is essentially a straight 
chain of the repeating unit [ — CF 2 — CF 2 — ]„. Soft 
and waxy, with a milk-white color. It can be molded 
by powder metallurgy techniques involving mixing 
with a diluent that is subsequently removed and sin- 
tering at 700° F, 

Properties: Highly resistant to oxidation and action 
of chemicals, including strong acids, alkalies, oxidiz- 
ing agents; resistant to nuclear radiation and ultra- 
violet rays, ozone, and weather. Halogenated solvents 
at high temperatures and pressures have some adverse 
effect. Retains useful properties from —450° to 
+550° F and is strong and tough. Low coefficient of 
friction (0.05), and antistick properties; excellent re- 
sistance to electricity. Coefficient of thermal expan- 
sion greater than other plastics and metals. Non- 
flammable. 

Forms; Extrusion and molding powders, aqueous dis- 
persion, film, multifilament fiber. 

Uses: Gaskets, liners, seals, flexible hose; ablative 
coatings for rockets and space vehicles; chemical 
process equipment; coatings in aerospace; coaxial 
spacers, insulators, wire coating and tape in electri- 
cal and electronic fields; bearings, seals, piston rings 
for mechanical goods; antistick coatings for cooking 
vessels; felts, packings and bearings. 

See also “Teflon”; “Halon.” 

polytetramcthylene ether glycol. See “Polymeg.” 

“Poly-Tex.”'"'' Trademark for polyvinyl acetate emul- 
sion resins and thermosetting acrylic resins. 

polythene. Generic name for polyethylene (q.y.); no 
longer current in the United Slates, but is still used 
in England. 

poKthiadiazole[— CtHj— C’N’S— ]„. A polymer made 
fiom polyoxathiahydrazide. Can be converted to 
fibers. Stated to retain properties to 750° F. and to 
have resistance to thermal degradation such that it 
retains^ 60 or 70% of original tenacity after 32 hours 


polythiazyl (SN)n. An experimental polymer of sulfur 
nitride with covalent linkages, said to have the op- 
tical and electrical properties characteristic of metals. 
Thin films are reported to exhibit epitaxial growth. 

polytrifluorochloroethylene resin. See chlorotrifluoro- 
ethylene resin. 

polyunsaturated fat. A fat or oil based at least partly 
on fatty acids having two or more double bonds per 
molecule, such as linoleic or linolenic acids. Exam- 
ples are corn oil and safflower oil. 

Uses: Margarine and dietary foods; salad dressings, etc. 

polyurethane. A thermoplastic polymer (which can be 
made thermosetting) produced by the condensation 
reaction of a polyisocyanate and a hydroxyl-contain- 
ing material e.g., a polyol derived from propylene 
oxide or trichlorobutylene oxide. The basic polymer 
unit is formed as follows; RiNCO + R 2 OH — • 
RiNHCOORj. 

Fiber: 

Properties; High elastic modulus, good electrical re- 
sistance; high moisture-proofness; crystalline struc- 
ture. Combustible. 

Derivation; Reaction of he.xamethylene diisocyanate 
and 1,4-butanedioI. 

Uses; Chiefly in so-called spandex fibers (q.v.) for 
girdles and other textile structures requiring excep- 
tional elasticity; bristles for brushes, etc. 

Coalings: 

Properties; Excellent hardness, gloss, flexibility, abra- 
sion resistance, and adhesion; resistant to impact, 
weathering, acids and alkalies; attacked by aromatic 
and chlorinated solvents. Applied by brush, spray, 
or dipping. Combustible. 

Derivation; Formed from “prepolymers” (q.v.) con- 
taining isocyanate groups (toluene and 4,4'-diphenyl 
methane diisocyanates) and hydroxyl-containing ma- 
terials such as polyols and drying oils. 

Uses; Baked coatings; two-component formulations; 
wire coatings; tank linings; maintenance paints; ma- 
sonry coating. 

Elastomers: 

Properties; Good resistance to abrasion, weathering, 
and organic solvents; tend to harden and become 
brittle at low temperatures. Combustible. 

Derivation; Reaction of polyisocyanates with linear 
polyesters or polyethers containing hydroxyl groups. 
Uses; Sealants and caulking agents; adhesives; films 
and linings; shoe uppers and heels; encapsulation of 
electronc parts; binders for rocket propellants; abra- 
sive wheels and other mechanical items; auto bump- 
ers, fenders and other components. 

Foams: 

Properties; Both flexible and rigid foams are avail- 
able. Density varies from 2 to 50 pounds per cubic 
foot; thermal conductivity as low as 0. II; excellent 
insulators. 

Hazard; Combustible unless protected by effective 
thermal barrier. See also under foam, plastic. 
Derivation; A polyether such as polypropylene glycol 
is treated with a diisocyanate in the presence of 
some water and a catalyst (amines, tin soaps, organic 
tin compounds). As the polymer forms, the water 
reacts with the isocyanate groups to cause cross 
linking, and also produces carbon dioxide which 
causes foaming. In other cases trifluoromethanc or 
similar volatile material may be used as blowing 
agent. 

Flexible foams arc based on polyoxypropylcnc- 
diols of 2000 molecular weight and tnols up to 4000. 
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Rigid foams are based on polyethers made from sor- 
bitol, methyl glucoside, or sucrose. 

Uses: (Flexible) Furniture; mattresses; laminates and 
linings; building insulation; flooring leveling; seat 
cushions and other automotive accessories; carpet 
underlays; upholstery; absorbent of crade oil spills 
on seawater. (Rigid) Furniture; packaging and pack- 
ing; marine flotation; auto components; cigarette 
fdters; light structures, as boat hulls; soundproofing; 
salvaging operations; ship-building (for buoyancy); 
transportation insulation for box cars, refrigerated 
cars, tank and hopper cars, trucks and trailers 
(claimed to be twice as effective as glass fiber); in- 
sulation for storage tanks, ships’ holds, and pipe- 
lines. 

polyvinyl acetal. One of the family of vinyl resins re- 
sulting from the condensation of polyvinyl alcohol 
with an aldehyde; acetaldehyde, formaldehyde and 
butyraldehyde are commonly used. The three main 
groups are polyvinyl acetal itself, polyvinyl formal, 
and polyvinyl butyral. These are all thermoplastic, 
and can be processed by extruding, molding, coating 
and casting. They are used chiefly in adhesives, 
paints and lacquers, and films. Polyvinyl butyral is 
used in sheet form as an interlayer in safety glass and 
shatter-resistant acrylic protection in aircraft. 


polyvinyl acetate (PVAc). [— CHaCHfOOCCHj)— ]». A 
thermoplastic high polymer. 

Properties: Colorless, odorless, transparent solid; sp. 
gr. 1.19 at 15°C; insoluble in water, gasoline, oils and 
fats; soluble in low molecular weight alcohols, esters, 
benzene, and chlorinated hydrocarbons. Resistant to 
weathering. Combustible; nontoxic. 

Derivation: Polymerization of vinyl acetate with per- 
oxide catalysts. 

Uses: Latex water paints; adhesives for paper, wood, 
glass, metals, and porcelain; intermediate for con- 
version to polyvinyl alcohol and acetals; sealant; 
shatterproof photo^aphic bulbs; paper coating and 
paperboard; bookbinding; textile finishing; non- 
woven fabric binder; component of lacquers, inks, 
and plastic wood; strengthening agent for cements. 


polyvinyl alcohol (PVA; PVOH) (-K:H2CH0H-^),. A 
water-soluble synthetic polymer made by alcoholysis 
of polyvinyl acetate. 

Properties; White to cream-colored powder; sp. gr. 
1.27-1.31. Refractive index 1.49-1.53. Properties de- 
pend on degree of polymerization (q.v.) and the per- 
centage of alcoholysis, both of which are controllable 
in processing. Water solubility increases as molecular 
weight decreases; strength, elongation, tear resis- 
tance, and flexibilty improve with increasing molecu- 
lar weight decreases; strength, elongation, tear 
resistance, and flexibility improve with increasing 
molecular weight. Tensile strength up to 22,000 psi; 
decomposes at 200°C. PVA has high impermeability 
to gases; is unaffected by oils, greases, and petro- 
leum hydrocarbons. Attacked by acids and alkalies. 
U forms films by evaporation from water solution. 
Combustible. Low toxicity. 

Grades: Super-high viscosity (m.w. 250,000-300,000); 
high-viscosity (m.w. 170,000-220,000); medium-vis- 

25^0TO-^ 000)'^^’^*^^^^^’^^*^^’ (m.w. 

Uses; Textile warp and yam size; laminating adhe- 
sives; binder for cosmetic preparations, ceramics, 
leatlpr, cloth, nonwoven fabrics, and paper; paper 
coatings; greaseproqfing paper; emulsifying agent; 
thickener and stabilizer; photosensitive films; ce- 
inents and mortars; intermediate for other poly- 
vinyls; component of mixtures for coloring shell eggs. 


polyvinylbenzyltrimethyl ammonium chloride. An elec- 
trically conductive polymer, used to increase the con- 
ductivity of papers. 

polyvinyl butyral. See polyvinyl acetal. 

polyvinyl carbazole. A brown, thermoplastic resin ob- 
tained by the reaction of acetylene with carbazole. 
It softens about 150°C, has excellent dielectric 
properties, good heat and chemical stability, but 
poor mechanical strength. It is used principally as a 
substitute for mica in electrical equipment and as an 
impregnant for paper capacitors. 

polyvinyl chloride (PVC) (— HjCCHCl— ),. A synthetic 
thermoplastic polymer. 

Properties; White powder or colorless granules. Re- 
sistant to weathering and moisture; dimensionally 
stable; good dielectric properties; resistant to most 
acids, fats, petroleum hydrocarbons and fungus. 
Readily compounded into flexible and rigid forms 
by use of plasticizers, stabilizers, fillers, and other 
modifiers. Easily colored and processed by blow 
molding, extrusion, calendering, fluid bed coating, 
etc. Available as film, sheet, fiber and foam. 
Derivation: Polymerization of vinyl chloride (q.v.) by 
suspension, emulsion, and solution methods. May be 
copolymerized with up to 15% of other vinyls. 
Hazard; Decomposes at 300° F, evolving toxic fumes 
of hydrogen chloride. Tolerance, 1 ppm in air. See 
also vinyl chloride, and note. 

Uses; Piping and conduits of all kinds; siding; gut- 
ters; window and door frames; officially approved 
for use in interior piping, plumbing, and other con- 
struction uses; raincoats, toys, gaskets, garden hose, 
electrical insulation, shoes, magnetic tape, film and 
sheeting; containers for toiletries, cosmetics, house- 
hold chemicals and food products; fibers for athletic 
supports; sealant liners for ponds and reservoirs; 
adhesive and bonding agent; plastisols and organo- 
sols; tennis court playing surfaces; flooring; coating 
for paper and textiles; wire and cable protection; 
base for synthetic turf; phonograph records. 

Note: Use of PVC in rigid and semirigid food con- 
tainers, such as bottles, boxes, etc., is under restric- 
tion by FDA, as well as in coatings for fresh citrus 
fruits. Its use in thinner items such as films and pack- 
age coatings is permissible. Possibility of migration 
of vinyl chloride monomer into food products is the 
critical factor; this tends to increase with the thick- 
ness of the material. 

polyvinyl chloride-acetate. A vinyl chloride and vinyl 
acetate that is inherently more flexible than poly- 
vinyl chloride. The copolymer usually contains 85 to 
97% of the chloride. It is generally similar in prop- 
erties and uses to polyvinyl chloride. 

polyvinyl dichloride (PVDC). A chlorinated polyvinyl 
chloride. Has high strength and superior chemical 
resistance over a broad temperature range; self- 
extinguishing. Used for pipe and fittings for hot cor- 
rosive materials up to 2I2°F. Is immume to solvation 
or direct attack by inorganic reagents, aliphatic hy- 
drocarbons and alcohols. 

polyvinyl ether. See polyvinyl ethyl ether; polyvinyl 
isobutyl ether; polyvinyl methyl ether; polyvinyl 
methyl ether-maleic anhydride. 

polyvinyl ethyl ether (PVE; polyvinyl ether) 

[— CH(OC2H5)CH:— ]„. 

Properties; Viscous gum to rubbery solid, depending 
on molecular weight. Colorless when pure; sp. gr. 
0.97 (20° C); refractive index 1.45 (25° C). Insoluble 
in water; soluble in nearly all organic solvents. Sta- 
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ble toward dilute and concentrated alkalies and di- 
lute acids. Compatible with a limited number of 
commercial resins, including rosin derivatives and 
some phenolics. 

Derivation; Polymerization if vinyl ethyl ether. 

Uses; Pressure-sensitive tape; to improve adhesion to 
porous surfaces, cellophane, cellulose acetate and 
vinyl sheet. 

polyvinyl fluoride (— H 2 CCHF — )n. Polymer of vinyl 
fluoride. In film form it is characterized by superior 
resistance to weather, high strength, high dielectric 
constant, low permeability to air and water, as well 
as oil, chemical solvent and stain resistance. 

Hazard; Not recommended for food packaging. Evolves 
toxic fumes on heating. 

Uses; Protective material for outdoor use; packaging; 
electrical equipment. 

polyvinyl formal. See polyvinyl acetal. 

polyvinylidene chloride (saran). A stereoregular, ther- 
moplastic polymer. 

flvTpmlfes; rasfei’ess, oo'ori'ess, nontoxi'c; abrasion- 
resistant; low vapor transmission; impermeable to 
flavor. Highly inert to chemical attack; softened by 
chlorinated hydrocarbons and soluble in cyclohexa- 
none and dioxane. Combustible but self-extinguishing. 
Derivation; Polymerization of vinylidene chloride 
(q.v.) or copolymerization of vinylidene chloride 
with lesser amounts of other unsaturated compounds. 
Forms; Extruded and molded products; oriented 
fibers; films. 

Uses: Packaging of food products, especially meats 
and poultry; insecticide-impregnated multiwall paper 
bags; pipes for chemical processing equipment; seat 
covers, upholstery, fibers, bristles, latex coatings. 

See also saran fiber; “Cryovac.” 

polyvinylidene fluoride CH 2 = CF 2 . A thermoplastic 
fluorocarbon polymer suitable for compression and 
injection molding and extrusion. 

Properties; Crystalline melting point 340° F. Ther- 
mally stable from -80 to 300° F. Self-extinguishing 
and nondripping. Tensile strength 7000 psi at 77° F; 
yield stress 5500 psi; elongation 300%; compression 
strength 10,000 psi; thermal conductivity 1.05 Btu/ 
hr/sq ft/°F/in; water absorption 0.04% in 24 hrs; 
sp. gr. 1.76; refractive index 1.42. Resistant to oxi- 
dative degradation, electricity, acids, alkalies, oxi- 
dizers, halogens. Somewhat soluble in dimethylaceta- 
mide; attacked by hot cone, sulfuric acid or n-butyl- 
amine. 

Forms: Powder, pellets, solution, and dispersion. 

Uses: Insulation for high-temperature wire, tank lin- 
ings, chemical tanks and tubing, protective paints 
and coatings with exceptional resistance (30 years) 
to weathering and U.V.; valve and impeller parts; 
shrinkage tubing to encapsulate resistors, diodes, 
and soldered Joints; sealant. 

polyvinyl isobutyl ether (PVI; polyvinyl ether) 

[-CH(OCH:CH(CH,);i)CH2--]n- 

Properties: White, opaque elastomer or viscous liquid 
depending on molecular weight; almost odorless. Sp. 
gr. 0.91-0.93 (20°C); refractive index 1.45-1.46 
(25°C). Insoluble in water, ethanol, and acetone; 
soluble in most other organic solvents. Stable toward 
dilute and concentrated alkalies and dilute acids. 
Compatible with a limited number of commercial 
resins, including rosin derivatives and some pheno- 
hcs. Combustible. 


Derivation: Polymerization of vinyl isobutyl ether 
(q.v.) by peroxides or acid catalysts. 

Grades: As 100% material in three molecular weight 
ranges. 

Uses; Adhesives, waxes, tackifiers, plasticizers, sur- 
face coatings, laminating agents, cable filling com- 
positions, lubricating oils. 

polyvinyl methyl ether (PVM). (— CH 2 CHOCH 3 — )„. A 
nonionic polymer of high molecular weight. 
Properties: Colorless (when pure) tacky liquid; solu- 
ble in water below 32° C, above which it precipitates 
from water but redissolves on cooling. Soluble in 
most organic solvents except aliphatic hydrocarbons. 
Compatible with rubber latexes, rosin derivatives, 
and some phenolics. Sp. gr. 1.05; refractive index 
1.47; solidifies near 0°C. Combustible; low toxicity. 
Derivation: Polymerization of vinyl methyl ether 
(q.v.) with peroxides or acid catalysts. 

Uses; Pressure-sensitive and hot-melt adhesives; bond- 
ing of paper to polyethylene; laminating adhesive; 
tackifier and plasticizer for coatings; heat sensitizer 
far rubber }aiex; pigmeut b/uder <w text He fttikbiug; 
printing inks; protective colloid in emulsions. 

polyvinyl methyl elher-maleic anhydride (PVM/MA). 
Water-soluble copolymer of vinyl methyl ether and 
maleic anhydride 

[— CH 2 CHOCH 3 CHCOOCOCH— 

Uses: Protective colloid, dispersing agent, thickener, 
binder, adhesive and size in coatings, detergents, 
emulsions, paper, textiles, leather, latex, rust pre- 
ventive, foam stabilizer. 

poly-2-vinyIpyridinc (— CHfCsHiN)— CH 2 — )n. A vinyd- 
type polymer suggested for use as a photographic 
dye mordant, tablet coating material, antistat for 
textiles and paper, and textile dye receptor. 

polyvinylpyrrolidone (PVP) (C6H9NO),n. 

Properties; White, free-flowing amorphous powder or 
aqueous solution. Soluble in water and organic sol- 
vents. Combustible with wide range of hydrophilic 
and hydrophobic resins. Sp. gr. 1.23-1.29; bulk den- 
sity 25 lb per cubic foot. Hygroscopic; nontoxic. 
Grades; Various molecular weights: 10,000; 40,000; 
160,000; 360,000. 

Uses: Pharmaceuticals; blood plasma expander; cast 
films adherent to glass, metals, and plastics; com- 
plexing agent; detoxification of chemicals such as 
dyes, iodine, phenol, and poisonous drugs; tablcting; 
photographic emulsions; cosmetics (hair sprays, 
shampoos, hand creams, skin lotions); dentifrices; 
dye-stripping; textile finishes; protective colloid; de- 
tergents; adhesives; beer and wine clarification. 

polyvinyl resin (vinyl plastic). Any of a scries of poly- 
mers (resins) derived by polymerization or copoly- 
mcrizjttion of vinyl monomers (CH 2 =CH— ) includ- 
ing vinyl chloride and acetate, vinylidene chloride, 
methyl acrylate and methacrylate, acrs'lonitrile, sty- 
rene. the vinyl ethers, and numerous others. Specifi- 
cally. polyvinyl chloride, acetate, alcohol, etc., and 
copolymers or closely related materials. Sec under 
both vinyl and polyvinyl. 

“Polywood."''” Trademark for polyester coatings for 
wood furniture and other wood products. 

“Poiyzimc" P.’’’ Trademark for a product containing 
diastatic and proteolytic enzymes. 

Properties; Dry, fine white powder; fully water solu- 
ble; nontoxic; nonflammable; optimum pH for dia- 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



POLY-ZOLE” AZDN 


708 


static reaction, 7.0-7.2, for proteolytic reaction 7.5- 
8.0; optimum temperature 45° C. 

Use: Desizing of textile fabrics preparatory to dye- 
ing, bleaching, mercerizing printing and finishing. 

“Poly-Zole” AZDN.^" Trademark for azodiisobuty- 
ronitrile, a blowing agent and catalyst for plastics. 

“Pomalus.”^”'^ Trademark for food grade of malic 
acid. 

Ponceau 3R (CH 3 ) 3 C 6 H 2 NNCioH 4 (OH)(S 03 Na) 2 . 3- 
Hydroxy-4-[2,4,5-trimethylphenyl)azo]-2,7-naphtha- 
lenedisulfonic acid, disodium salt. A water-soluble 
red dye, C.I. No. 16155. 

Properties: Dark-red powder. Soluble in water and 
acids to form a cherry-red solution; slightly soluble 
in alcohol; insoluble in alkalies. 

Uses: Dyeing wool; biological stain. 

“Ponolith.”“ Trademark for a type of highly dis- 
persed pigments used primarily for the coloring and 
tinting of paper. 

“Ponsol.”'* Trademark for a series of vat dyes de- 
rived from anthraquinone. Used for dyeing and 
printing of cotton and rayon. 

“Ponstan.”^^ Trademark for mefenamic acid. 

“Pontachrome.”^* Trademark for a series of colors 
used on wool and nylon. Dyed by forming chromium 
lakes on the fiber. 

“Pontacyl.”^* Trademark for a series of acid colors for 
wool, nylon, silk, leather, paper, and some types of 
“Orion” acrylic fiber. Dyed in an acid bath. Pro- 
duces bright shades. 

“Pontamine.”^® Trademark for a series of dyes and 
developers for textile fibers, paper and leather. 

pontianak. A type of Manila resin (q.v.) which is 
semi-fossil, hard, and soluble in oils and hydrocar- 
bons. 

Uses: Adhesives; paints, varnishes, and lacquers. See 
also copal resin. 

‘ Pontocaine” Hydrochloride.'*^ Trademark for tetra- 
caine hydrochloride (q.v.). 

POPDA. See polyoxypropylene diamine. 

POPOP. Abbreviation for phenyl-oxazolyl-phenyl- 
°^^^°*y*'Phenyl. See l,4-bis[2-(5-phenyloxazolyl]- 

porcelain. Potassium aluminum silicate (4KjO • AI 2 O 3 • 
3 Si 02 ). A mixture of clays, quartz and feldspar, usu- 
ally containing at least 25% of alumina. Ball and 
china clays are ordinarily used. A slip or slurry is 
formed with water to form a plastic, moldable mass, 
which IS then glazed and fired to a hard, smooth 
solid. 

Properties; High impact strength; impermeable to 
liquids and gases; resistant to chemicals except hy- 
drofluoric acid and hot, strong caustic solutions; 
usable up to 2000° F but subject to heat shock; sp. 

fonn'nn’ hardness 6-7, compression strength 

1 UU,UUU psi. 

Grades; Chemical and electrical. 

Uses. Reaction vessels, sparkplugs, electrical resistors; 
electron tubes; corrosion-resistant equipment; ball 
nulls and grinders; food-processing equipment; pip- 
ing, valves, pumps, tower packing, lab ware. 

bee also ceramics; porcelain enamel; porcelain, zircon. 

porcelain ^amel. A substantially vitreous inorganic 
metal by fusion above 800°F 
(AbfM). Composed of various blends of low-sodium 


frit (q.v.), clay, feldspar and other silicates; ground 
in a ball mill and sprayed onto a metal surface (steel, 
iron, or aluminum) to which it bonds firmly after 
firing, giving a glass-like, fire-polished surface. 
Properties: High hardness, abrasion and chemical re- 
sistance except to HF and hot, strong caustic; low 
expansion coefficient; corrosion-resistant; stable to 
heat-shock; easy to clean and decontaminate. 

Uses: Chemical reaction equipment; light reflectors; 
lab bench tops; storage tanks and containers; high- 
temperature process equipment; sea-water treatment 
and marine engine parts; glazing frit. 

See also porcelain; glaze. 

porcelain, zircon. (Zr 02 • Si 02 ). A special high-tem- 
perature porcelain used for spark plugs and furnace 
trays because of its high mechanical strength and 
heat-shock resistance. Usable up to I700°C. High 
dielectric strength, but rather low power factor at 
high frequencies. 

“Porocel.”” Trademark for an activated bauxite. 
Supplied in various standard meshes, moisture con- 
tents, and in regular low iron and low silica grade. 
Use: Absorbent catalysts. 

poromeric. A term coined to describe the micropo- 
rosity, air-permeability, and water- and abrasion re- 
sistance of natural and synthetic leather. The pores 
decrease in diameter from the inner surface to the 
outer and thus permit air and water vapor to leave 
the material while excluding water from the outside. 
Polyester-reinforced urethane resins have poromeric 
properties, and vinyl resins have been used as leather 
substitutes with some success, primarily for shoe 
uppers. A recently introduced synthetic poromeric 
for this purpose is trademarked “Xylee.” 

porphyrin. Any of several physiologically active ni- 
trogenous compounds occurring widely in nature. The 
parent structure is comprised of four pyrrole rings, 
shown as 1, II, HI, IV in the diagram below, together 
with four nitrogen atoms and two replaceable hydro- 
gens, for which various metal atoms can be readily 
substituted. A metal-free porphyrin molecule has the 
structure; 



Porphyrins of this type have been made synthetically 
by passing an electric current through a mixture ol 
ammonia, methane, and water vapor. Biochermsts be- 
lieve that this phenomenon may account for the 
original formation of chlorophyll and other por- 
phyrins which have been essential factors in the 
origin of life. 

The most important porphyrin derivatives are char- 
acterized by a central metal atom; hemin is the iron- 
containing porphyrin essential to mammalian blood, 
and chlorophyll is the magnesium-containing por- 
phyrin that catalyzes photosynthesis. Other deriva- 
tives of importanee are cytochromes, which functio 
in cellular metabolism, and the phthalocyanine group 
of dyes. 
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“Poroplastic.”^’* Trademark for a microporous plastic 
material reported to be effective for the controlled 
release of fragrances, flavors, medicinals, pesticides, 
etc. It has the mechanical properties of a polymer 
with pore size of molecular dimensions, which en- 
able it to carry a “payload” of up to 98% of a liquid 
or solid immobilized within its structure. Compounds 
can be selectively admitted into or excluded from 
the material on a precisely controlled basis. Pro- 
duced as microbeads, films, and granules. 

porpoise oil (dolphin oil). 

Properties: Pale yellow liquid; sp. gr. 0.926-0.929; 
saponification value about 290; iodine value 10 to 
30. Soluble in ether, chloroform, benzene and car- 
bon disulfide. The refined jaw and head oil has 
uniquely low pour point and high lubricity and is 
highly resistant to gumming, oxidation and evapora- 
tion. 

Grades; Technical; also sold as body oil, jaw oil and 
junk oil (from the face blubber). 

Containers: Steel drums; tins; glass bottles; vials. 
iLkeir.' Lcc!nicsir{ far wataVeir Sitd pt'ewsnwiT i’l'Ntrci'- 
ments. 

“Portite.”’^* Trademark for corrosion-resistant ma- 
sonry sulfur-base cement. 

Portland cement. See cement, Portland. 

potash. See potassium carbonate. Also refer to Amer- 
ican Potash Institute, 16th St. N.W., Washington, 
D.C. 

potash alum. See aluminum potassium sulfate. 

potash, caustic. See potassium hydroxide. 

potash chrome alum. See chromium potassium sul- 
fate. 

potash feldspar. See feldspar. 

potash magnesia double salt. A material containing 
potassium carbonate, magnesium sulfate and a low 
proportion of chloride, containing 20-30% KjO and 
used as a fertilizer. 

potash, sulfurated (potassium, sulfurated). A mixture 
composed chiefly of potassium polysulfides and po- 
tassium thiosulfate, containing not less than 12.8% 
sulfur in combination as sulfide. 

Properties; Liver brown when freshly made, changing 
to a greenish yellow; odor of hydrogen sulfide; bitter, 
acrid, and alkaline taste; decomposes upon exposure 
to air; soluble in water leaving a residue. 

Grade; U.S.P. 

Uses; Medicine; decorative color effects on brass, 
bronze and nickel. 

potassium K Element of atomic number 19, group 1 A 
of the periodic system; an alkali metal. Atomic weight 
39.102; valence 1. Potassium 40 is a naturally occur- 
ring radioactive isotope. There arc also two stable 
isotopes. The synthetic isotope, potassium 42. is used 
in tracer studies, primarily in medicine. An essential 
clement in plant growth; occurs in all soils. 

Properties: Soft, silvery metal; rapidly oxidized in 
moist air. Sp. gr. 0.862; m.p. 63°C; b.p. 770°C. Sol- 
uble in liquid ammonia, aniline, mercury, and sodium. 
Derivation; Ores and deposits in Stassfurt (Germany), 
Carlsbad (New Mexico). Saskatchewan (Canada). 
Scarics Uikc (California), Great Salt Lake (Utah), 
Yorkshire (England). Ural Mts (USSR). Israel and 
eastern Mediterranean area. Most important ores 


are carnallite, sylvite, and polyhalite. Thermochem- 
ical distillation of potassium chloride with sodium 
is the chief U.S. method of production. 

Grades; Technical; 99.95% pure. 

Hazard: Dangerous fire risk; reacts with moisture to 
form potassium hydroxide and hydrogen. The reac- 
tion evolves much heat causing the potassium to 
melt and spatter. It also ignites the hydrogen. Burn- 
ing potassium is difficult to extinguish; dry' pow- 
dered soda ash or graphite or special mixtures of dry 
chemical is recommended. It can ignite spontaneously 
in moist air. Moderate explosion risk by chemical 
reaction. Potassium metal will form the peroxide 
and the superoxide at room temperature even when 
stored under mineral oil; may explode violently 
when handled or cut. Oxide-coated potassium should 
be destroyed by burning. Store in inert atmospheres, 
such as argon or nitrogen, or under liquids which 
are oxygen-free, such as toluene or kerosene, or in 
glass capsules which have been filled under vacuum 
or inert atmosphere. 

Uses; Preparation of potassium peroxide; heat ex- 
change alloys (See NaK.); laboratory reagent; seeding 
of combustion gases in magnetohydrodynamic gener- 
ators. 

Shipping regulations: (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on passenger 
planes. 

potassium abietate KO:CCi9H29. Water-soluble soap 
resulting from action of rosin and potassium hydro,x- 
ide. Used as a pesticide. 

potassium acetate KC’HjO:. 

Properties: White, crystalline deliquescent powder; 
saline taste. Soluble in water and alcohol; insoluble 
in ether. Solutions alkaline to litmus but not to phe- 
nolphthalein. M.p. 292°C; sp. gr. 1.57 (25°C). Low 
to.xicity; combustible. 

Derivation; By the action of acetic acid on potassium 
carbonate. 

Grades: Pure; pure fused; C.P.; N.F. reagent. 
Containers: Bottles; drums. 

Uses; Dehydrating agent; textile conditioner; reagent 
in analytical chemistry; medicine; acetone; cacodylic 
derivatives; crystal glass; laboratory reagent. 

potassium acid carbonate. See potassium bicarbonate. 

potassium acid fluoride. See potassium bifluoride. 

potassium acid oxalate. See potassium binoxalate. 

potassium acid phosphate. See potassium phosphate, 
monobasic. 

potassium acid saccharatc HOOCiCHOHjjCOOK. 
Properties; Light, off-white powder; pH of solution. 
3.5; slightly soluble in cold water; soluble in hot 
water, acid, or alkaline solutions. Combustible. 

Uses; Chelating agent; rubber formulations; metal 
plating; soaps and detergents. 

potassium acid sulfate. See potassium bisulfate. 

potassium acid sulfate, anhydrous. See potassium py- 
rosulfate. 

potassium acid sulfite. Sec potassium bisulfite, 
potassium acid tartrate. Sec potassium bitartratc. 

potassium alginate (potassium polymannuronatc) 
(C»,H-OoK)„. Hydrophilic colloid having a molecu- 
lar weight of 32.000 to 250,000. 

Properties; Occurs in filamentous, grainy, granular. 
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and powdered forms. It is colorless or slightly yel- 
low and may have a slight characteristic smell and 
taste. Slowly soluble in water forming a viscous so- 
lution; insoluble in alcohol. Combustible; nontoxic. 

Grades: Technical; F.C.C. 

Uses: Thickening agent and stabilizer in dairy prod- 
ucts, canned fruits and sausage casings; emulsifier. 

See also alginic acid. 

potassium alum. See aluminum potassium sulfate. 

potassium aluminate K2AI2O4 • 3 H 2 O. 

Properties: Hard crystals, lustrous. Soluble in water 
with hydrolysis to form strongly alkaline solution; 
insoluble in alcohol. 

Derivation; By fusing potassium hydroxide with alu- 
minum oxide. 

Grade: Technical. 

Uses: Dyeing, printing (mordant); lakes; paper sizing. 

potassium aluminosilicate. See feldspar. 


potassium aluminum fluoride KjAlKe. 

Properties: White powder; slightly soluble in water. 
Derivation; Aluminum fluoride, ammonium fluoride, 
and potassium chloride. 

Containers; Fiber cans. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant. Tolerance (as F), 2.5 mg per cubic meter of 
air. 

Use; Insecticide. 

potassium aluminum sulfate. See aluminum potassium 
sulfate, 

potassium antimony! tartrate. See antimony potassium 
tartrate. 

potassium argentocyanide. See silver potassium cya- 
nide. 


potassium arsenate (Macquer's salt) KH 2 ASOJ. 

Properties; Colorless crystals; sp. gr. 2.867; m.p. 
288° C; soluble in water; insoluble in alcohol. 

Hazard; Highly toxic by ingestion and inhalation; 
strong irritant. 

Uses; Manufacture of fly paper; insecticidal prepara- 
tions; laboratory regent; preserving hides; printing 
textiles. 

Shipping regulations: (Rail, Air) Poison label. 

potassium arsenite (potassium metaarsenite) 

KH(As02)2 • H 2 O. 

Properties: White powder; hygroscopic; decomposes 
slowly in air. Variable composition. Keep well stop- 
pered! Soluble in water; slightly soluble in alcohol. 

Grades; Technical; reagent. 

Hazard: Highly toxic by ingestion and inhalation; 
strong irritant. 

Uses; Medicine; mirrors. 

Shipping regulations: (Rail, Air) Poison label. 

potassium aurate KAUO 2 ■ 3 H 2 O. 

Properties; Yellow crystals; soluble in water, alcohol. 

Derivation: Gold oxide dissolved in potassium hy- 
droxide solution. 

Use. To prepare other gold compounds. 

^^^fl^of d' fluoride. See beryllium potassium 


potassium bicarbonate (potassium acid carbonate; bak- 
ing soda) KHCO 3 . 

Properties; Colorless, odorless, transparent crystal! 
or white powder; slightly alkaline, salty taste. Solu- 
ble in water and potassium carbonate solution; in- 

^ dec. betweer 

100 and 120°C; refractive index 1.482. 


Derivation: By passing carbon dioxide into a solution 
of potassium carbonate in water. 

Grades: Commercial; highest purity; U.S.P.; reagent; 
F.C.C. 

Containers; Drums; bags. 

Uses; Baking; soft drinks; medicine (antacid); manu- 
facture of pure potassium carbonate; fire-extinguish- 
ing agent; low pH liquid detergents; laboratory 
reagent. 

potassium bichromate. See potassium dichromate, 

potassium bifluoride (potassium acid fluoride; potas- 
sium hydrogen fluoride). KHF 2 . 

Properties: Colorless crystals; decomposed by heat. 
Soluble in alcohol (dilute), water; insoluble in alco- 
hol (absolute). Sp. gr. 2.37; decomposes about 225°C. 

Grade; Technical. 

Hazard; Highly toxic and corrosive to tissue. Tol- 
erance (as F), 2.5 mg per cubic meter of air. 

Uses; Etching glass; production of fluorine; flux in 
metallurgy. 

Shipping regulations: (Air) Solid: Poison label. Solu- 
tion: Corrosive label. 

potassium binoxalate (potassium acid oxalate; acid po- 
tassium oxalate; sorrel salt) KHC 2 O 4 • i6H20. 

Properties; White crystals; bitter, sharp taste; some- 
v.'hat hygroscopic. Soluble in water; insoluble in al- 
cohol; sp. gr. of the anhydrous salt 2.088; m.p. de- 
composes when heated. 

Derivation: Neutral potassium oxalate and oxalic 
acid are dissolved in water and crystallized. 

Hazard: Toxic, by ingestion. 

Uses: Removing ink stains; scouring metals; cleaning 
wood; photography; bleaching; laboratory reagent. 

potassium bismuth tartrate (bismuth potassium tar- 
trate). 

Properties; White, granular powder. Odorless; sweet 
taste; variable composition. Contains 60 to 64% bis- 
muth. Decomposed by dilute mineral acid; darkens 
when exposed to light. Soluble in water; insoluble in 
alcohol, chloroform, ether. 

Use: Medicine. 

potassium bisulfate (acid potassium sulfate; potassium 
hydrogen sulfate; potassium acid sulfate) KHSO4. 

Properties; Colorless crystals; the fused salt is deli- 
quescent. Soluble in water, yielding a solution with 
acid reaction; decomposes in alcohol. Sp. gr. 2.245; 
m.p. 2I4°C; b.p., decomposes. Low toxicity. 

Derivation; Heating potassium sulfate with sulfuric 
acid. 

Uses; Conversion of wine lees and tartrates into po- 
tassium bitartrate; flux; manufacture of mixed fer- 
tilizers; anisole; methyl acetate; ethyl acetate; labora- 
tory reagent. 

potassium bisulfide. See potassium hydrosulfide. 

potassium bisulfite (potassium acid sulfite; potassium 
hydrogen sulfite). KHSO3. . . 

Properties; White, crystalline powder; sulfur dioxide 
odor. Soluble in water; insoluble in alcohol. M.p., 
decomposes at 190°C. Low toxicity. 

Derivation; Sulfur dioxide is passed through a solu- 
tion of potassium carbonate until no more carbon 
dioxide is given off; the solution is concentrated and 
allowed to crystallize. 

Grades: Commercial; reagent; medicinal. 

Uses: Reduction of various organic compounds; 
fication of aldehydes and ketones, iodine, sodium 
hydrosulfite; antiseptic; source of sulfurous acid, 
particularly in brewing; analytical chemistry; tan- 
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ning; bleaching straw and textile fibers; chemical 
preservative in foods, except meats and other sources 
of vitamin B|. 

potassium bitartrafe (cream of tartar; potassium acid 
tartrate) KHC4H4O6. 

Properties; White crystals or powder; soluble in wa- 
ter; pleasant slightly acid taste; insoluble in alco- 
hol. Sp. gr. 1.984 (18°C). Nontoxic. 

Derivation: From wine lees by extraction with water 
and crystallization. 

Grades: Technical; N.F.; F.C.C. 

Containers; Barrels; multiwall paper bags. 

Uses: Baking powder; preparation of other tartrates; 
medicine; galvanic tinning of metals; in foods as 
acid and buffer. 

potassium borate. See potassium tetraborate, 
potassium borofluoride. See potassium fiuoborate. 

potassium borohydride KBH4. 

Properties: White crystalline powder; soluble in water, 
alcohol, ammonia; insoluble in ethers and hydro- 
caniuns;- sfr. gr. 1'. {S; siUilrfc- iVr rrrtnsT iXird dtj' sir; 
stable in vacuum to 500°C. Decomposed by acids 
with evolution of hydrogen. 

Derivation; By metathetical reaction of sodium boro- 
hydride and potassium hydroxide. 

Grades: Technical; powder; pellets. 

Containers: Glass bottles; polyethylene bags in drums. 
Hazard: Flammable, dangerous fire risk. 

Uses: Source of hydrogen and other borohydrides; 
reducing agent for aldehydes, ketones and acid chlo- 
rides. 

Shipping regulations; (Rail) Flammable Solid, n.o.s.. 
Yellow label. (Air) Flammable Solid label. 

potassium bromate KBrOj. 

Properties; White crystals or crystalline powder. Sol- 
uble in water; slightly soluble in alcohol; sp. gr. 
3.27; m.p. 434°C, with decomposition above 370'’C. 
Strong oxidizing agent. 

Derivation; By passing bromine into a solution of po- 
tassium hydroxide. 

Grades: Pure; C.P.; F.C.C. 

Hazard: Dangerous fire risk in contact with organic 
materials. 

Uses: Laboratory reagent; oxidizing agent; permanent 
wave compounds; maturing agent in flour; dough con- 
ditioner; food additive. 

Shipping regulations; (Rail) Yellow label; (Air) Oxi- 
dizer label. 

Nolc: Food additive uses restricted as to propor- 
tions used. 

potassium bromide KBr. 

Properties; White, crj'stallinc granules or powder; 
pungent, strong, bitter saline taste; somewhat hygro- 
scopic. Soluble in water and glycerin; slightly solu- 
ble in alcohol and ether; sp. gr. 2.749; m.p. 730°C; 
b.p. I435°C. 

Derivation; Solutions of iron bromide and potassium 
carbonate are mixed and heated, the solution filtered 
and concentrated and the bromide crystallized out. 
Grades; Technical; C.P.; N.F.; reagent; single crys- 
tals. 

Hazard; Moderately toxic by ingestion and inhala- 
tion. 

Uses; Medicine; photography (gelatin bromide papers 
and plates); process engraving and lithography; spe- 
cial soaps; spectroscopy; infrared transmijision; labo- 
ratory reagent. 


potassium tert-butoxide. See potassium tert-butylate. 

potassium tert-butylate (potassium tert-butoxide) 
(CH3 )jCOK. White, hygroscopic powder; a strong 
organic base. 

Hazard: Flammable; may cause severe caustic burns. 

potassium carbonate (potash, pearl ash) (a) K:COi\ (b) 
K2CO,- l'/;H:0. 

Properties; White, deliquescent, granular translucent 
powder; alkaline reaction. Soluble in water; insolu- 
ble in alcohol, (a) Sp. gr. 2,428 (I9°C); m.p. 89I°C; 
b.p., decomposes. Noncombustible. 

Derivation; (I) Engel-Precht process uses magnesium 
oxide, potassium chloride, and carbon dioxide, sepa- 
rating the Engels salt (MgC03 • K.HCO3 • 4H2O). De- 
composition leaves potassium bicarbonate in solu- 
tion which can be processed to potassium carbonate. 
(2) Alkyl amines or ion-e.xchange resins can be used 
with potassium chloride and carbon dioxide to yield 
potassium bicarbonate, which is calcined to the car- 
bonate. This is analogous to the Solvay process for 
so3)vj}} carhonaie Iq.v.}. 

Grades: Crystals; technical; reagent; calcined 8(>-859c, 
85-90% 90-95% 96-98%; hydrated 80-85% F.C.C. 
Containers: Drums; bags; kegs; barrels; unit trains. 
Hazard; Solutions irritant to tissue. 

Uses; Special glasses (optical and color TV tubes), 
potassium silicate; dehydrating agent; pigments; 
printing inks; laboratory reagent; soft soaps; raw 
wool washing; general-purpose food additive. 

potassium chlorate KCIO3. 

Properties; Transparent, colorless crystals or white 
powder; cooling, saline taste. Soluble in water, alka- 
lies, and alcohol. Sp. gr. 2.337; m.p. 356°C; b.p., de- 
composes at 400°C. giving off oxygen. 

Derivation; (a) By electrolyzing a hot concentrated 
alkaline solution’ of potassium chloride. Preferably 
(b) by interaction of solutions of potassium chloride 
and sodium chlorate or calcium chlorate. 

Hazard; Moderately toxic; flammable; forms explo- 
sive mixtures with combustible materials (sulfur, 
sugar, etc.). Strong oxidizing agent. 

Uses: Oxidizing agent; explosives; matches; source of 
oxygen; textile printing; pyrotechnics; percussion 
caps; medicines; dyes; paper manufacture; disinfec- 
tant; bleaching. 

Shipping regulations; (Rail) Yellow label. (Air) Oxi- 
dizer label. Legal label name (Rail); chlorate of 
potash. 

potassium chloride KC. 

Properties: Colorless or white crystals: strong saline 
taste. Occurs naturally as svlvite. Soluble in water; 
slightly soluble in alcohol; insoluble in absolute al- 
cohol. Sp. gr. 1.987; m.p. 772°C; sublimes at I500°C; 
noncombustible; low toxicity. 

Derivation; (a) Mined from svlvite deposits in New 
Mexico and Saskatchewan, purified by fractional 
crystallization or flotation; (b) extracted from salt 
lake brines, and purified by recrystallization. 

Grades: Chemical (99.5 and 99.9%); agricultural 
grades sold as 60-62%, 48-52% and 22% K-0; single 
crystals; U.S.P.; F.C.C. 

Containers: Bags; drums; bulk. 

Uses: Fertilizer, source of potassium salts; pharma- 
ceutical preparations; photography; spectroscopy; 
plant nutrient; salt substitute; Taboratoiy reagent. 

potassium chloroauratc. Sec potassium gold chloride. 
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potassium chlorochromate (Peligot’s salt) KClCrOi. 
Properties: Red crystals; on heating liberates chlorine. 
Soluble in water (dec). Sp. gr. 2.497. 

Use; Oxidizing agent. 

potassium chloroiridate. See iridium potassium chlo- 
ride. 

potassium chloroplatinate (platinum potassium chlo- 
ride; potassium platinichloride) KjPtC^. 

Properties; Small, orange-yellow crystals or powder. 
Insoluble in alcohol; very slightly soluble in water; 
m.p. decomposes when heated. Sp. gr. 3.499 {24°C); 
decomposes at 250“ C. 

Derivation: By adding platinic chloride to a solution 
of a potassium salt and crystallizing. 

Use; Photography; laboratory reagent. 

potassium chromate (potassium chromate, yellow; neu- 
tral potassium chromate) K 2 Cr 04 . 

Properties; Yellow crystals; soluble in water; insolu- 
ble in alcohol; sp. gr. 2.7319; m.p. 971°C. 

Derivation; Roasting powdered chromite with potash 
and limestone, treating the cinder with hot potas- 
sium sulfate solution and leaching. 

Grades; Technical; reagent. 

Containers; Bottles; drums. 

Hazard: Toxic by ingestion and inhalation. 

Uses; Reagent in analytical chemistry; aniline black; 
textile mordant; enamels; chromate pigments; inks; 
medicine; fungicide; leather finishing; chromium 
compounds. 

potassium chromate, red. See potassium dichromate. 

potassium chromium sulfate. See chromium potassium 
sulfate. 

potassium citrate K 2 C 6 H 5 O 7 ■ H 2 O. 

Properties; Colorless or white crystals or powder; 
deliquescent; cooling saline taste; odorless. Soluble 
in water and glycerol; almost insoluble in alcohol. 
Sp. gr. 1.98; m.p., decomposes when heated to about 
230°C. Nontoxic. 

Derivation; Action of citric acid on potassium car- 
bonate. 

Grades: Technical; C.P.; N.F.; F.C.C. 

Containers: 25- to 250-lb drurns. 

Uses: Medicine; sequestrant, stabilizer, buffer in 
foods, 

potassium cobaltinitrite. See cobalt potassium nitrite. 

potassium columbate. Obsolete name for potassium 
niobate. 

potassium copper cyanide (copper potassium cyanide; 
potassium cuprocyanide). 

Properties; White, crystalline, double salt of copper 
cyanide and potassium cyanide. Copper content (Cu) 
mm 25.8%; free KCN 1.25-3.0%. 

Containers; lOO-Ib drums. 

Hazard; Highly toxic. 

Uses; For preparing and maintaining cyanide copper 
plating baths based on potassium cyanide. 

Shipping regulations: (Air) Poison label. Legal label 
name potassium cuprocyanide. 

potassium copper ferrocyanide. See copper potassium 
terrocyamde. 

^^fwroc^n'ide'^''^ copper potassium 

potassium cuprocyanide. Legal label name (Air) for 
potassium copper cyanide (q.v.). 

potassium cyanatc K.OCN. 

Properties; Colorless crystals; sp. gr. 2.05; decom- 


poses 700-900°C. Soluble in water; insoluble in alco- 
hol. 

Derivation; Heating potassium cyanide with lead ox- 
ide. 

Uses; Herbicide; manufacture of organic chemicals 
and drugs; treatment of sickle cell anemia. 

potassium cyanide KCN. 

Properties; White, amorphous, deliquescent lumps or 
crystalline mass; faint odor of bitter almonds. Solu- 
ble in water, alcohol and glycerol. Sp. gr. 1.52 
(16°C); m.p. 634“C. 

Derivation; Absorption of hydrocyanic acid in potas- 
sium hydroxide. 

Grades; Commercial; pure; solution; reagent. 

Containers: 25-, 100-lb drums. 

Hazard: Highly toxic; absorbed by skin. Tolerance (as 
CN), 5 mg per cubic meter of air. 

Uses; Extraction of gold and silver from ores; rea- 
gent in analytical chemistry; insecticide; fumigant; 
manufacture of various intermediate organic cyano- 
gen derivatives. 

Shipping regulations: (solid and solution) (Rail, Air) 
Poison label. Legal label name (Rail) Cyanide of 
potassium. 

potassium cyanoargenate. See silver potassium cya- 
nide. 

potassium cyanoaurite. See potassium gold cyanide. 

potassium cyclamate. See sodium cyclamate. 

potassium di-n-bulyl dithiocarbamate (CjH 9 ) 2 NCSSK. 
A 50% aqueous solution is a straw-colored liquid; 
sp. gr. 1.08-1. 12. Used as an ultra-accelerator for 
natural and synthetic latexes. 

potassium dichloroisocyanurate Cl 2 K(NCO) 3 . A cyclic 
compound. See also dichloroisocyanuric acid. 

Properties: White; slightly hygroscopic; crystalline 
powder or granules; loose bulk density (approx) 
powder 37 Ib/cu ft, granular 64 Ib/cu ft. Active in- 
gredient approx 59% available chlorine, decomp, at 
240“ C. 

Containers: 200-lb fiber drums. 

Hazard: Dangerous fire risk in contact with organic 
materials. Strong oxidizing agent. Toxic by inges- 
tion. 

Uses: Household dry bleaches, dishwashing com- 
pounds, scouring powders, detergent-sanitizers; re- 
placement for calcium hypochlorite. 

Shipping regulations: (Dry, containing more than 39% 
available chlorine) (Rail) Yellow label. (Air) Oxi- 
dizer label. 

potassium dichromate (potassium bichromate; red po- 
tassium chromate) K2Cr207. 

Properties: Bright, yellowish red transparent crystals; 
bitter, metallic taste. Soluble in water; insoluble m 
alcohol. Sp. gr. 2.676 (25°C); m.p. 396“C; b.p., de- 
composes at 500°C. 

Derivation; By adding sulfuric acid to crude potas- 
sium chromate solution. 

Grades; Commercial; highest purity; highest purity 
fused; reagent. 

Containers; 100-lb bags; 400-lb drums. 

Hazard: Toxic by ingestion and inhalation. Danger- 
ous fire risk in contact with organic materials. 
Strong oxidizing agent. Safety data sheet available 
from Manufacturing Chemists Assn., Washington, 
D.C. . 

Uses; Oxidizing agent (chemicals, dyes, mtermeai- 
ates); analytical reagent; brass pickling composi- 
tions; electroplating; pyrotechnics; explosives; salety 
matches; textiles; dyeing and printing; glass; chrome 
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glues and adhesives; chrome tanning leather; wood 
stains; poison fly paper; process engraving and iith^ 
ography; photography; pharmaceutical preparations; 
synthetic perfumes; chrome alum manufacture; pig^ 
ments; alloys; ceramic products. 

potassium dihydrogen phosphate. See potassium phos^ 
phate, monobasic. 

potassium dimethyldithio carbamate. See sodium dk 
methyldithioearbamate. 

potassium diphosphate. See potassium phosphate, 
monobasic. 

potassium dithionate (potassium hyposulfate) fC:S 206 , 
Properties: Colorless cry'stals; soluble in water; insolu^ 
ble in alcohol. Sp. gr. 2.2.78. 

Use; Reagent. 

potassium endothall (dipotassium salt of endothall, 
q.v.). The water solution is an amber liquid, used 
as a contact herbicide. 

/uvtassuim idbjidAithuvcailuiaatii ilee /snla.s.suun .xan^ 
thate. 

potassium ethylxanthale. See potassium xanthate. 
potassium ethyl.vanthogenate. See potassium xanthate. 

potassium ferric oxalate KjFe(C 204)3 • 3HjO. 

Properties; Monoclinic green cry'stals; loses 3 mole' 
cules water at 100°C; decomposes 230°C; soluble in 
water, acetic acid; incompatible with alkali and am' 
monia, since these react to precipitate ferric hy' 
droxide. 

Use; Photography and blue-printing. 

potassium ferricyanide (red prussiate of potash; red po' 
tassium prussiate) K3Fe(CN)6. 

Properties; Bright red, lustrous cry'stals or powder. 
Soluble in water; slightly soluble in alcohol. Sp. gr. 

l. 85 (25°C). 

Derivation: Chlorine is passed into a solution of po- 
tassium ferrocyanide, the ferricyanide separating out. 
Grades; Pure crystals; pure powder, reagent; technical. 
Containers: 25-, 100-, 350-lb drums. 

Hazard; Decomposes on strong heating to evolve highly 
toxic fumes, but the compound itself has low toxicity. 
Uses: Tempering steel; etching liquid; production of 
pigments; electroplating; sensitive coatings on blue- 
print paper; fertilizer compositions; laboratory' re- 
agent. 

potassium ferrocyanide (yellow prussiate of potash; 
yellow potassium prussiate) KjFelCN)^ • 3H;0. 
Properties; Lemon yellow crystals or powder; mild 
saline taste; effloresces on exposure to air. Soluble 
in water; insoluble in alcohol. Sp. gr. 1.853 (17°C); 

m. p.. loses its water of crystallization when heated 
to 70° C; b.p., decomposes. 

Derivation; From nitrogenous waste products, iron 
filings and potassium carbonate. 

Grades: Technical; C.P. 

Containers: Drums; multiwall paper sacks. 

Hazard: On heating to red heat it evolves highly 
toxic fumes, but the compound itself has low toxicity. 
Uses; Medicine; potassium cyanide and ferricyanide; 
dry colors; tempering steel; dyeing; explosives; pro- 
cess engraving and lithography; laboratory' reagent, 

potassium fluoborate (potassium borofluoride) KBFj, 
Properties; Colorless crystals; sp. gr. 2.498 (20°C); 
decomp. 350°C; \ery slightly soluble in water; in- 
soluble in alcohol, ether, alkalies. 


Derivation: By the reaction of boric acid, hydrofluoric 
acid, and potassium hydroxide. 

Containers; Fiber drums. 

Uses: Sand-casting of aluminum and magnesium; 
grinding aid in resinoid grinding wheels; flux for 
soldering and brazing; electrochemical processes and 
chemical research. 

potassium fluoride (a) K.F; (b) KF • 2 H 2 O. 

Properties; White, crystalline, deliquescent powder; 
sharp saline taste. Soluble in water and hydrofluoric 
acid; insoluble in alcohol. Sp. gr. (a) 2.454, (b) 2.454. 
M.p. (a) 846°C; b.p. 1505°C. 

Denvation: By saturation of hydrofluoric acid w'ith 
potassium carbonate. 

Grades: Technical; free of arsenic; C.P. 

Containers; Polyethylene bottles; drums. 

Hazard; Toxic by ingestion and inhalation; strong 
irritant to tissue. Tolerance (as F), 2.5 mg per cubic 
meter of air. 

Uses; Etching glass; preservative; insecticide; produc- 
tion of fluorine. 

Shipp tag regaiadaas: (Air} (saiid} No iadci reqaired; 
(solution) Corrosive label. 

potassium fluosilicate (potassium silicofluoride) K 2 SiF 6 . 
Properties: White odorless, crystalline powder; sp. gr. 
3.0; slightly soluble in water; soluble in hydrochloric 
acid. 

Containers; I00-, 200-, 400-lb and in bulk. 

Hazard; Toxic by ingestion and inhalation; strong 
irritant to tissue. Tolerance (as F), 2.5 mg per 
cubic meter of air. 

Uses: Vitreous enamel frits; synthetic mica; metal- 
lurgy' of aluminum and magnesium; ceramics; insec- 
ticide. 

potassium fluotantalate. See tantalum potassium fluo- 
ride. 

potassium fluozirconate. See zirconium potassium 
fluoride. 

potassium germanium fluoride. See germanium potas- 
sium fluoride. 

potassium gibberellate. Salt of gibberellic acid (q.v.). 
Used to promote and control development of malt in 
grain. 

potassium gluconate KChHuOr. 

Properties: Odorless, salty tasting, fine w'hite cry'stal- 
line powder. Soluble in water; insoluble in alcohol 
and benzene. Low toxicity. 

Derivation; Reaction of potassium hydroxide or car- 
bonate with gluconic acid. 

Grade: Pharmaceutical. 

Use: Medicine (vitamin tablets). 

potassium glutamate (monopotassium L-elutamate) 
K00C(CH2)2CH(NH;)C00H - H:0. 

Properties: White, practically odorless, free-flowing 
powder. Hygroscopic; freely soluble in water, slightly 
soluble in alcohol; pH of a 2<T solution 6.9-7. 1. Low 
toxicity. 

Grade; F.C.C. 

Uses; Flavor enhancer; salt substitute. 

potassium glvcerophosphate (potassium glvcerino- 
phosphate) K 2 C.H.O 2 ■ H 2 PO 4 ■ 3H:0. 

Properties; Pale yellow syrupy liquid; acid taste. Sol- 
uble in alcohol; miscible with water in all propor- 
tions. N'ontoxic. 

Derivation: Glycerol and phosphorus pentoxide or 
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metaphosphoric acid are mixed, warmed and exactly 
neutralized with potassium carbonate, warmed and 
concentrated. 

Grades: Technical, 50 or 75% solution; F.C.C. (syrup 
or solution). 

Uses: Food additive and dietary supplement. 

potassium gold chloride (potassium aurichloride; potas- 
sium chloroaurate; gold potassium chloride) KAuCL ■ 
2H2O. 

Properties; Yellow crystals. Soluble in water, alcohol 
and ether. 

Derivation; By neutralizing chloroauric acid with po- 
tassium carbonate. 

Uses: Photography; painting porcelain and glass; 
medicine. 

potassium gold cyanide (potassium cyanoaurite; gold 
potassium cyanide) KAu(CN) 2 . 

Properties; White, crystalline powder. Soluble in water; 
slightly soluble in alcohol; insoluble in ether. 

Derivation; Action of hydrocyanic acid on potassium 
aurate. 

Hazard: Highly toxic. 

Uses; Medicine; electrogilding. 

Shipping regulations: (Rail, Air) Cyanides or cyanide 
mixtures, dry. Poison label. 

potassium guaiacol sulfonate C 6 H 30 CHi 0 HS 0 }K - 
'/aHjO. 

Properties: White powder or crystals; gradually turns 
pink on exposure to air and light; bitter taste, after- 
ward becoming sweetish; odorless. Contains approx. 
60% guaiacol. Soluble in water; sparingly soluble in 
alcohol. Low toxicity. 

Grade: N.F. 

Containers: 25- to 300-lb drums. 

Uses; Medicine; laboratory reagent. 

potassium 2,4-hexadienoate. See potassium sorbate. 

potassium hexafluorophosphate KPF6. 

Properties; Solid; m.p. 575°C (approx); b.p. decom- 
poses. Soluble in water. 

Grade: 98-100%. 

Uses; Maintenance of fluoride atmospheres; prepara- 
tion of bactericides and fungicides; laboratory re- 
agent. 

potassium hexanitrocobaltate III. See cobalt potas- 
sium nitrite. 

pot^ium hexyl xanthane C 6 H, 30 CSSK. Used as a 
flotation agent. 

potassium hydrate. See potassium hydroxide. 

potassium hydride KH. Marketed as a semidispersion 
of gray powder in oil. 

Properties; The solid decomposes on heating or in 
contact with moisture. 

Hazard: Dangerous fire and explosion risk by reac- 
tion with water; evolves toxic and flammable gases 
on heating and on exposure to moisture. 

Uses; Organic condensations and alkylations. 

See also hydride. 

potassium hydrogen fluoride. See potassium bifluoride. 

potassium hydrogen phosphate. See potassium phos- 
phate, dibasic. 

potassium hydrogen phthalate. HOOCC6H4COOK. 

Properties: Colorless crystals. Soluble in water; sp 
gr. 1.636. 

Derivation: Potassium hydroxide and phthalic anhy- 
dride. 

Grades; C.P., analytical. 

Use; Alkalimetric standard. 


potassium hydrogen sulfate. See potassium bisulfale. 

potassium hydrosulfide (potassium sulfhydrate; potas- 
sium bisufide) KHS. 

Properties: Yellow crystals; hydrogen sulfide odor. 
When exposed to air, forms the polysulfide. Hygro- 
scopic, Soluble in alcohol. Sp. gr. 1.69; m.p. 455°C. 
Decomposes in water. Low toxicity. 

Grade: Technical. 

Use; Separation of heavy metals. 

potassium hydroxide (caustic potash; potassium hy- 
drate; lye) KOH. 

Properties; White, deliquescent pieces, lumps, sticks, 
pellets, or flakes having a crystalline fracture. Keep 
well stoppered; absorbs water and carbon dioxide 
from the air. Soluble in water, alcohol, glycerin; 
slightly soluble in ether. Sp. gr. 2.044; m.p. 405‘’C, 
but varies with water content. 

Derivation; Electrolysis of concentrated potassium 
chloride solution. 

Method of purification: Sulfur compounds are re- 
moved by the addition of potassium nitrate to the 
fused caustic. The purest form is obtained by solu- 
tion in alcohol, filtration and evaporation. 

Grades; Commercial; ground; flake; fused (88 to 
92%); purified by alcohol (sticks, lumps and drops); 
reagent; highest purity; U.S.P.; liquid (45%); F.C.C. 

Containers; Bottles; boxes; kegs; drums; tank cars. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant to tissue. Safety data sheet available from 
Manufacturing Chemists Assn., Washington, D.C. 

Uses: Soap manufacture; bleaching; manufacture of 
potassium carbonate and tetrapotassium pyrophos- 
phate; electrolyte in alkaline storage batteries and 
some fuel cells; absorbent for carbon dioxide and 
hydrogen sulfide; dyestuffs; liquid fertilizers; food 
additive; herbicides. 

Shipping regulations; (solid and solution) (Air) Cor- 
rosive label. (Rail) X^ite label. Legal label name, 
Caustic potash, liquid. 

potassium hypophosphite (potassium hypophosphite, 
monobasic) KH 2 PO 2 . 

Properties; White opaque crystals or powder with 
pungent saline taste, very deliquescent. Soluble in 
water and alcohol; decomposed by heat. Low toxicity. 

Derivation; Interaction of calcium hypophosphite and 
potassium carbonate. 

Containers: Drums. 

Hazard: Moderate fire, risk. May explode if ground 
with nitrates or other strong oxidizing agents. 

Use: Medicine. 

potassium hyposulfate. See potassium dithionate. 

potassium hyposulfite. See potassium thiosulfate. 

potassium iodate KIO3. 

Properties: White, c^stalline powder. Odorless; solu- 
ble in water, sulfuric acid (dilute); insoluble in alco- 
hol. Sp. gr. 3.9; m.p. 560°C (partial decomposition). 
Low toxicity. 

Grades: Technical; C.P.; F.C.C. 

Uses; Analysis (testing for zinc and arsenic); iodome- 
try; medicine; reagent; feed additive; in foods as 
maturing agent and dough conditioner. 

potassium iodide KI. 

Properties: White crystals, granules or powder; strong 
bitter saline taste. Soluble in water, alcohol, ace- 
tone, and glycerol. Sp. gr. 3.123; m.p, 686°C; b.p. 
!330°C. Low toxicity. 

Grades: Reagent; U.S.P.; single crystals; F.C.C. 

Containers; Bottles; drums. 

Uses; Medicine; reagent in analytical chemistry; pho- 
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tography (precipitating silver); feed additive; spec- 
troscopy, infrared transmission, scintillation; dietarj' 
supplement (up to 0.01% in table salt). 

potassium iridium chloride. See iridium potassium 
chloride. 

potassium lauratc KOOCCnHjs. 

Properties: Light tan paste; soluble in water and al- 
cohol. 

Uses: Emulsifying agent; base for liquid soaps and 
shampoos. 

potassium linolcate KOOCCnHji. 

Properties: Light tan paste; soluble in water. 

Use; Emulsifying agent. 

potassium magnesium sulfate. K2SO4 • 2MgSOj. 
Properties: White tetragonal crystals; sp. gr. 2.829; 
m.p. 927° C. 

Use; Fertilizer. 

potassium manganate K:Mn04. 

Properties: Dark green powder or crystals; soluble in 
potassium hydroxide solution and water; deeom- 
poses in acid solution. M.p. 190°C (decomposes). 
Derivation; Fusion of pyrolusite (q.v.) with potassium 
hydroxide. 

Grade; Technical. 

Hazard: Moderately toxic. Dangerous fire risk in 
contact with organic materials. Strong oxidizing 
agent. 

Uses; Bleaching skins, fibers, oils; disinfectants; mor- 
dant (wool); batteries; photography; printing; source 
of oxygen (dyeing); water purification; oxidizing 
agent. ' 

potassium mercuric iodide. See mercuric potassium 
iodide. 

potassium mctaarsenitc. See potassium arsenite. 

potassium mctabisulfitc (potassium pyrosulfite) K:S:0.u 
Properties; White granules or powder; pungent, sharp 
odor; sp. gr. 2.3; decomposes at 150-I90°C; o.xidizes 
in air and moisture to sulfate; slightly soluble in 
water and alcohol. Low toxicity. 

Derivation; By heating potassium bisulfite until it 
loses water. 

Grades: Technical; reagent; F.C.C. 

Containers: Bottles; drums. 

Uses; Antiseptic reagent in analytical chemistrs'; 
source of sulfurous acid; brewing (cleaning casks 
and vats); wine-making (kills only undesirable yeasts 
and bacteria); food prcsers’ative; developing agent 
(photography); process engraving and lithography; 
dyeing; antioxidant. 

potassium, metallic, liquid alloy. A flammable mi.x- 
turc or alloy of pota.ssium and another metal which is 
liquid at ordinars’ temperature. Sec. for c.xample, 
NaK. 

Shipping regulations: (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not accepted on p.a.ssenger planes. 

pota.ssium meinphosphate (monopotassium metaphos- 
phatc) KPOu or (K.PO\),,. 

Properties: White powder; soluble in acids (dilute); 
slightly soluble in water. 

pota.ssium molybdate K.-MoOj. 

Properties: White, microcrystallinc powder; deliques- 
cent; soluble in water; insoluble in alcohol; sp. gr. 
2.91 (iS°C); m.p. 9I9°C. 

Use; Re.agcnt. 


potassium monophosphate. See potassium phosphate, 
dibasic. 

potassium muriate. See potassium chloride, 
potassium naphthenate. 

Properties: Gray paste; soluble in water. Combus- 
tible. 

Derivation: From naphthenic acids. 

Uses: Driers; emulsifying agents. 

potassium nickel sulfate. See nickel potassium sulfate. 

potassium nitrate (niter; nitre; saltpeter) KNOj. 
Properties: Transparent, colorless or white cry'stallinc 
powder or crystals; slightly hygroscopic; pungent, 
saline taste. Sp. gr. 2.1062; m.p. 337°C; b.p., de- 
composes at about 400°C. Soluble in water; slightly 
soluble in alcohol and glycerin. Low toxicity. 

Grades: Commercial; C.P.; F.C.C. 

Containers: Bottles; bags; barrels; drums. 

Hazard: Dangerous fire and explosion risk when 
shocked or heated, or in contact with organic mate- 
rials; strong oxidizing agent. 

Uses: Pyrotechnics; e.xplosir'es; matches; specialty 
fertilizer, reagent; to modify burning properties of 
tobacco; glass manufacture; metallurgy; oxidizer in 
solid rocket propellants; food presers’ativc; color 
fi.xative in meats; anaphrodisiac. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. 

potassium nitrile KNO;. 

Properties: White or slightly yellowish prisms or 
sticks; deliquescent. Sp. gr. 1.915; b.p.. explodes at 
1000°F; m.p. above 300°C. Soluble in water, insol- 
uble in alcohol. 

Grades: C.P.; technical; reagent; F.C.C. 

Hazard: Dangerous fire and explosion risk when 
shocked or heated, or in contact with organic mate- 
rials; strong oxidizing agent. 

Uses; Analysis (testing for amino acids, cobalt, io- 
dine, urea); medicine; organic synthesis. 

Shipping regulations; (Rail) Yellow label. (Air) Oxi- 
dizer label. 

potassium olcate CnHjjCOOK. 

Properties: Gray-tan paste; soluble in water and alco- 
hol. Combustible. 

Uses: Textile soaps; emulsifying agent. 

potassium orthophosphate. Sec potassium phosphate, 
monobasic, dibasic or tribasic. 

potassium orthotungstatc. Sec potassium tungstate. 

potassium osmate (potassium perosmate) K'0s04 • 
2H:0. 

Properties: Violet crystals. Hygroscopic. Soluble in 
water; insoluble in alcohol and ether. 

Hazard: Moderately toxic. 

Use; Determination of nitrogenous matter in water, 

potassium oxalate K;C;04 • H;0. 

Properties; Colorless transparent crsstnls. Odorless; 
soluble in water; effiorcsccnt in warm dry air, sp. gr. 
2.08; m.p.. decomposes when heated. 

Derivation: Potassium formate or carbonate mixed 
with a small quantity of o.xalaie and a slight excels 
of alkali is heated, the oxalate extracted with water 
and crystallized. 

Grades: Technical: C.P. 

Containers; Bottles; dnims. 

Hazard; Toxic by inhalation and ingestion. 

Uses: Reagent in analytical chcmis'try; source of ox- 
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alic acid; bleaching and cleaning; removing stains 
from textiles; photography. 

potassium oxide K 2 O. 

Properties; Gray, crystalline mass. Soluble in water; 
forms potassium hydroxide. Soluble in alcohol and 
ether. Sp. gr. 2.32 (0°C); decomposes 350°C. 
Derivation: By heating potassium nitrate and metallic 
potassium. 

Uses: Reagent and intermediate. 

potassium oxyfluoniobate. See niobium potassium ox- 
yfluoride. 

potassium palladium chloride. See palladium potas- 
sium chloride. 

potassium penicillin G (benzylpenicillin potassium) 
C,6H,7KN204S. 

Properties; Colorless or white crystals or powder; 
odorless; moderately hygroscopic; solutions dextro- 
rotatory; relatively stable to air and light; very solu- 
ble in water, in saline, and in dextrose solutions; 
moderately soluble in alcohol; pH of solution (30 
mg/ml) is 5.0-7.5; m.p. 214-217°C (dec). 

Grade: U.S.P. 

Use; Medicine (antibiotic). 

potassium penicillin V. See potassium phenoxymethyl- 
penicillin. 

potassium percarbonate K 2 C 2 O 6 • H 2 O. 

Properties; Granular, white mass. Keep away from 
light and moisture. Soluble in water (liberates oxy- 
gen). M.P. 200-300‘>C. 

Grade; Technical. 

Hazard; Strong irritant to tissue. Strong oxidizing 
agent. Fire risk in contact with organic materials. 
Uses; Analysis (testing for cerium, chromium, vana- 
dium, titanium); microscopy; oxidizing agent; pho- 
tography; textile printing. 

potassium perchlorate KCIO 4 . 

Properties: Colorless crystals or white, crystalline 
powder. Decomposed by concussion, organic matter, 
and agents subject to oxidation. More stable than 
potassium chlorate. Soluble in water; slightly soluble 
in alcohol. Sp. gr. 2.524; m.p. 610°C. 

Grades; Technical; reagent; ordnance. 

Containers; Drums. 

Hazard: Strong oxidizing agent. Fire risk in contact 
with organic materials. 

Uses; Explosives; medicine; oxidizing agent; photog- 
raphy; pyrotechnics and flares; reagent; oxidizer in 
solid rocket propellants; inflating agent in automo- 
bile safety air bags. 

Shipping regulations; (Rail) Yellow label. (Air) Oxi- 
dizer label. 

potassium periodate KIO 4 . 

Properties; Small, colorless crystals or white, granu- 
lar powder; slightly soluble in water. Sp. gr. 3.168; 
m.p. 582°C (explodes at 1076° F). 

Grades: Technical; C.P.; reagent. 

Hazard: Toxic; strong irritant to tissue. Strong oxi- 
dizing agent. Fire risk in contact with organic 
materials. 

Use; Analysis (oxidizing agent). 

potassium permanganate KMn 04 . 

Propertip; Dark purple crystals; blue metallic sheen; 
sweetish, astringent taste; odorless. Soluble in water, 
acetone and methanol; decomposed by alcohol. Sp. 
gr. 2,7032; m.p., decomposes at 240°C. Oxidizing 
material. 

Derivation; (a) By oxidation of the manganate in an 
alkaline electrolytic cell, (b) A hot solution of the 


manganate is treated with carbon dioxide; on cool- 
ing, the solution deposits crystals of the permanga- 
nate. 

Grades; Technical; C.P.; U.S.P. 

Containers; Bottles; drums. 

Hazard; Toxic by ingestion and inhalation; strong 
irritant to tissue. Dangerous fire risk in contact with 
organic materials. Powerful oxidizing agent. 

Uses; Oxidizer; disinfectant; deodorizer; bleach; dye; 
tanning; radioactive decontamination of skin; re- 
agent in analytical chemistry; medicine; manufacture 
of organic chemicals; air and water purification. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. 

potassium peroxide K 2 O 2 . 

Properties: Yellow, amorphous mass; decomposes in 
water, evolving oxygen. M.p. 490°C. 

Derivation: Oxidation of potassium in oxygen. 

Hazard; Dangerous fire and explosion risk in contact 
with organic materials. Strong oxidizing agent. Irri- 
tant to skin and tissue. 

Uses; Oxidizing agent; bleaching agent; oxygen-gen- 
erating gas masks. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. Not acceptable on passenger planes. 

potassium peroxydisulfate. See potassium persulfate. 

potassium peroxymonosulfate. See “Oxone.” 

potassium persulfate (potassium peroxydisulfate) 
K2S2O8. 

Properties; White crystals; soluble in water; insoluble 
in alcohol; sp. gr. 2.477; m.p., decomposes below 
100°C. 

Derivation; By electrolysis of a saturated solution of 
potassium sulfate. 

Containers: Glass bottles; drums; polyethylene-hned 
paper bags. 

Hazard; Moderately toxic; strong irritant and oxidiz- 
ing agent. Dangerous fire risk in contact with organic 
materials. 

Uses; Bleaching; oxidizing agent; reducing agent in 
photography; antiseptic; soap manufacture; analyti- 
cal reagent; polymerization promoter; pharmaceuti- 
cals; modification of starch; flour-maturing agent; 
desizing of textiles. 

Shipping regulations; (Air) Oxidizer label. 

potassium alpha-pbenoxyethylpenicillin (potassium 
penicillin 152; potassium phenethicillin; phenethicil- 
lin) KC17H19N2O5S. Synthetically prepared; a mix- 
ture of two stereoisomers. 

Properties: White, crystalline solid; moderately hy- 
groscopic; decomposes above 220°C. Very soluble in 
water; resistant to acid decomposition. 

Preparation: By N-acylation of alpha-phenoxypro- 
pionic acid and G-aminopenicillanic acid (produced 
by fermentation using Penicillium chrysogenum). 

Grade; N.F. 

Use: Antibiotic. 

potassium phenoxymethylpenicillin (potassium penicillin 
V) KCi6H,7N205S. 

Properties; White, odorless, crystalline powder; very 
soluble in water; slightly soluble in alcohol; insolu- 
ble in acetone. 

Grade; U.S.P. 

Use: Antibiotic. 

potassium phosphate, dibasic (DKP; potassimn hydro- 
gen phosphate; potassium monophosphate; dipotas- 
sium orthophosphate) K2HPO4. . 

Properties: Deliquescent white crystals or powae . 
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Very soluble in water and alcohol; is converted to 
the pyrophosphate by ignition. Low toxicity. 
Derivation; Action of phosphoric acid on potassium 
carbonate. 

Grades: Commercial; pure; highest purity; N.F.; 
F.C.C. 

Containers: Glass bottles; fiber drums. 

Uses: Buffer in antifreezes; ingredient of “instant” 
fertilizers; nutrient for penicillin culturing; humec- 
tant; pharmaceuticals; in foods as a buffer, seques- 
trant, and yeast food; laboratory reagent. 

potassium phosphate, monobasic (MKP; potassium acid 
phosphate; potassium diphosphate; potassium ortho- 
phosphate; potassium dihydrogen phosphate) 
KH2PO4. 

Properties; Colorless crystals. Acid in reaction. Solu- 
ble in water; insoluble in alcohol; sp. gr. 2.338; m.p. 
253° C. Low toxicity. 

Derivation: Action of phosphoric acid on potassium 
carbonate. 

Grades; Technical; C.P.; F.C.C. 

Containers: Cass bofti’es; barrel's; muiViwai'i' paper 
bags. 

Uses: Medicine; baking powder; nutrient solutions; 
yeast foods; buffer and sequestrant in foods; labora- 
tory reagent. 

potassium phosphate, trihasic (potassium phosphate, 
neutral; potassium phosphate normal; tripotassium 
orthophosphate; potassium phosphate; tertiary; tri- 
potassium phosphate) KsPOj • HjO or K 3 PO 4 . 
Properties; Granular white powder. Hygroscopic. Sol- 
uble in water giving strongly basic solution; insoluble 
in alcohol. M.P. (anhydrous) 1340°C; sp. gr. (an- 
hydrous) 2.564 (17°C). 

Grades: Reagent; technical; F.C.C. 

Containers: 275-, 300-, 400-lb drums. 

Uses: Purification of gasoline; water-softening; liquid 
soaps; fertilizer; in foods as an emulsifier; labora- 
tory reagent. 

potassium phosphite, monobasic KH2PO3. 

Properties: White powder; hygroscopic. Soluble in 
water; insoluble in alcohol. Slowly oxidized by air to 
phosphate. 

potassium platinichloride. See potassium chloroplati- 
nate. 

potassium polymetaphosphate (KP03)n- The molecular 
weight may be as high as 500,000. See sodium meta- 
phosphate. 

Properties; White odorless powder; insoluble in water; 
soluble in sodium salt solutions, which may have 
high viscosity. Low toxicity. 

Derivation: Dehydration of monobasic potassium 
phosphate. 

Grades: Technical; F.C.C. 

Uses: Fat emulsifier and moisture-retaining agent in 
foods. 

potassium polysulfide K 2 S,. 

Properties; Crystals; soluble in water and alcohol. 
Hazard: Toxic by ingestion. Irritant to skin and eyes. 
Moderate fire risk. 

Use: Fungicide. 

potassium prussiate, red. See potassium ferricyanide. 

potassium prussiate, yellow. See potassium ferrocya- 
nide. 

potassium pyroantimonate K 2 H 2 Sb 07 ■ 4 H 2 O (approx). 
Properties: White crystalline powder or granules; 


slightly soluble in cold water; readily soluble in hot 
water. Insoluble in alcohol. 

Grades; Reagent; technical. 

Uses: Starch sizes and flame-retarding compounds. 

potassium pyroborate. See potassium tetraborate. 

potassium pyrophosphate (TKPP; tetrapotassium pyro- 
phosphate; potassium pyrophosphate, normal) 
K4P2O7 • 3H2O. 

Properties; Colorless crystals or white powder; some- 
what hygroscopic in air (deliquesces above a relative 
humidity of 40-45%). Similar to tetrasodium pyro- 
phosphate except for greater solubility; sp. gr. 2.33; 
dehydrated below 300°C; m.p. 1090°C. Soluble in 
water; insoluble in alcohol. Low toxicity. 

Grades: Technical; 99.4%; 60% solution; F.C.C. 
Containers: Fiber drums; multiwall paper bags. 

Uses: Soap and detergent builder; sequestering agent; 
peptizing and dispersing agent. 

potassium pyrosulfate (potassium acid sulfate, anhy- 
drous) K2S2O7. 

Properties : Co/orfess neecffes or white, crysfa/l’ine 
powder, or fused pieces. Soluble in water; converted 
to potassium bisulfate. Sp. gr. 2.512 (25/4°C); m.p. 
(approx) 325°C. 

Use; Acid flux in analysis; laboratory reagent, 
potassium pyrosulfite. See potassium metabisulfite, 
potassium rhodanide. See potassium thiocyanate. 

potassium ricinoleate CJ 7 H 32 OHCOOK. 

Properties: White paste; soluble in water. Combus- 
tible. 

Use; Emulsifying agent, 
potassium silicate 

Properties; (solid) Weight ratio Si 02 ;K 20 varies with 
grade, as 2.1:1; 2.5:1. Colorless, anhydrous lump, 
shattered or granular; soluble in water only at ele- 
vated temperatures and pressure. (Solution) Color- 
less liquid. Be range 29-48°. 

Derivation; Supercooled melt of potassium carbonate 
and pure silica sand. 

Containers; (solid) Drums, (solution) Cans; drums; 
tank cars and tank trucks. 

Uses: (solid) Manufacture of glass and refractory ma- 
terial; welding rods; potassium silicate solutions. 
(Solution) Nonefflorescing base for inorganic pro- 
tective coatings; coating for roofing granules and 
welding rods; binder in the manufacture of carbon 
arc-light electrodes and for phosphors on television 
tubes; detergents; catalyst; adhesives. 

potassium silicofluoride. See potassium fluosilicate. 

potassium sodium carbonate. See sodium potassium 
carbonate. 

potassium sodium ferricyanide K 2 NaFe(CN) 6 . 

Properties; Red crystals, over 99% pure; m.p., decom- 
poses; nonhygroscopic and stable; easily soluble in 
water. 

Derivation: From ferrocyanides. 

Containers: Fiber drums. 

Uses; Blueprint paper and photography. 

potassium-sodium phosphate. See sodium-potassium 
phosphate. 

potassium-sodium tartrate (Rochelle salt; sodium potas- 
sium tartrate) KNaC4H406 • 4 H 2 O. It is a salt of 
L(+)-tartaric acid. 

Properties: Colorless transparent efflorescent crystals 
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or white powder having cool, saline taste. Soluble 
in water; insoluble in alcohol. Loses water of crys- 
tallization at 140°C; unstable above about 225°C. 
Sp. gr. 1.77; m.p. 70-80°C. Nontoxic. 

Derivation; Potassium acid tartrate is dissolved in 
water, the solution saturated with sodium carbonate, 
concentrated after purification and crystallized. 
Grades: Highest purity; reagent; commercial crystals 
or powder; N.F.; F.C.C. 

Containers: 25-, 225-, 250-lb drums. 

Uses: Sequestrant and general-purpose food additive; 
baking powders; medicine (cathartic); component of 
Fehling’s solution. 

potassium sorbate (potassium 2,4-hexadienoate) 

CH,CH :CHCH ;CHCOOK. 

Properties: White powder; m.p. 270° C (decomposes); 
58.5% soluble in water (25°C); sp. gr. 1.36 (25/20°C). 
Nontoxic. 

Containers: Cartons; fiber drums. 

Grades: Technical; F.C.C. 

Uses: Bacteriostat and antioxidant in foods; preserva- 
tive in wines, sausage casings, margarine, etc. 

potassium stannate K 2 Sn 03 • 3 H 3 O. 

Properties; White to light tan crystals. Soluble in 
water; insoluble in alcohol. Sp. gr. 3.197. 

Grade: Technical. 

Containers; 100-, 350-lb drums. 

Hazard: Toxic. Tolerance (as Sn), 2 mg per cubic 
meter of air. 

Uses; Textiles (dyeing and printing); alkaline tin- 
plating bath. 

potassiurn stearate C17H35COOK. 

Properties: White crystalline powder; soluble in hot 
water; slightly soluble in alcohol; slight odor of fat. 
Nontoxic. 

Grades; Commercial, contains considerable palmi- 
tate; F.C.C. 

Uses; Base for textile softeners. 

potassium strontium chlorate. See strontium potas- 
sium chlorate. 

potassium styphnate KC 6 H 2 N 3 O 8 • H 2 O. 

Properties; Yellow prisms; m.p., loses water at 120°C- 
b.p., explodes. 

Hazard: Explodes when shocked or heated. 

Use; High explosive. 

Shipping regulations: (Rail) Consult regulations (Air) 
Not acceptable. 

potassium sulfate K 2 SOJ. 

Properties; Colorless or white, hard crystals or pow- 
der; bitter, saline taste. Soluble in water; insoluble 
in alcohol. Sp. gr. 2.66; m.p. 1072°C. 

Derivation; (a) By treatment of potassium chloride 
either with sulfuric acid or with sulfur dioxide, air, 
and water (Hargreaves process), (b) By fractional 
crystallization of a natural sulfate ore; (c) from salt 
lake brines. 

CLades; Highest purity medicinal; commercial; crude; 
C.P.; agricultural. 

Containers: Bags; drums. 

Uses, Reagent in analytical chemistry; medicine; gyp- 
suni cements; fertilizer for chloride-sensitive crops 
such as tobacco and citrus; alum manufacture- glass 
manufacture; food additive. 

potassium sulfhydrate. See potassium hydrosulfide. 

potassium sulfide K 2 S. 

Properties: Red or yellow-red crystalline mass or 
luscd solid, dclicjucscent in air. Soluble in water, ai- 


cohol, and glycerin; insoluble in ether. Sp. gr. 1,805 
(20/4°C); m.p. 840°C. 

Derivation: Potassium sulfate and carbon are heated 
in a tightly closed crucible to a moderate tempera- 
ture. 

Grade; Technical. 

Containers; Cans; glass bottles; metal drums. 

Hazard: Flammable, dangerous fire risk. May ignite 
spontaneously; explosive in form of dust or powder. 
Uses: Reagent in analytical chemistry; depilatory; 
medicine. 

Shipping regulations; (Rail) Yellow label. (Air) Flam- 
mable Solid label. 

potassium sulfite K2SO3 • 2 H 2 O. 

Properties: White crystals or powder. Soluble in wa- 
ter; sparingly soluble in alcohol. Decomposes on 
heating and slowly oxidizes in air. Low toxicity. 
Grades; Technical; C.P.; F.C.C. 

Uses; Medicine; photography; preservative and anti- 
oxidant in foods. 

potassium sulfocarbonate (potassium trithiocarbonate) 
K 2 CS 3 . 

Properties; Yellowish-red crystals. Very hygroscopic. 
Soluble in alcohol and water. 

Grade; Technical. 

Uses; Analysis (testing for cobalt, nickel); medicine, 
potassium sulfocyanate. See potassium thiocyanate, 
potassium sulfocyanide. See potassium thiocyanate. 

potassium tantalum fluoride. See tantalum potassium 
fluoride. 

potassium tartrate K2C4H4O6 • Vi H2O. 

Properties: Colorless, crystalline; soluble in water; 
insoluble in alcohol; decomposed by heat. Sp. gr. 
1.98; decomposes 20(>-220°C. Nontoxic. 

Grades: C.P.; technical. 

Uses; Manufacture of potassium salts; medicine; lab- 
oratory reagent. 

potassium tellurite K 2 Te 03 . 

Properties: Granular, white powder. Hygroscopic. Sol- 
uble in water. Decomposes at 460-470° C. 

Use; Analysis (testing for bacteria). 

potassium tetraborate (potassium pyroborate; potas- 
sium borate) K2B4O7 • 5 H 2 O. 

Properties: White powder; alkaline taste. Soluble m 
water. 

potassium tetrathiocyanodiammonochromatc. See 
Reinecke salt. 

potassium thiocyanate (potassium rhodanide; potassium 
sulfocyanate; potassium sulfocyanide) KCNS. 
Properties: Colorless, transparent, hygroscopic, odor- 
less crystals; soluble in water, alcohol and acetone. 
Saline, cooling taste. Sp. gr. 1.88; m.p. I73°C; turns 
brown, green, blue when fused, white again on cool- 
ing, B.p., decomposes at 500° C. 

Derivation; By heating potassium cyanide with sulfur. 
Grades; Commercial; pure; reagent; A.C.S. 
Containers; Glass bottles; drums. 

Hazard: Moderately toxic by ingestion. 

Uses; Reagent in analytical chemistry; manufacture 
of sulfocyanides; thioureas; printing and dyeing tex- 
tiles; photographic restrainer and intensifier; syn- 
thetic dyestuffs; medicine. 

potassium thiosulfate (potassium hyposulfite) K2S2O3 
with varying proportions of water of crystalliMtion. 
Properties: Colorless crystals. Hygroscopic. Solutiie 
in water. 



719 


PPB 


Grades: Technical; C.P. 

Use; Analytical reagent. 

potassium titanate KjTiOj (approx). 

Properties; White salt; hydrolyzes in water to give a 
strongly alkaline solution. 

Derivation: From titanic acid and potassium hydrox- 
ide. 

Containers: Cartons. 

Use; See potassium titanate fiber. 

potassium titanate fiber. Approximate composition 
K 2 O • (TiOj)^ where n is 4 to 7. 

Properties: M.p. 2500° F; high refractive index; can 
diffuse and reflect infrared radiation. 

Uses; Rockets, missiles, nuclear-powered applica- 
tions as an insulator, especially for the range 1300- 
2100° F. 

potassium titanium fluoride. See titanium potassium 
fluoride. 

potassium titanium oxalate. See titanium potassium 
oxalate. 

potassium trichlorophenate CljCsHaOH. Offered as a 
solution containing 47% potassium trichlorophenate, 
and 3% other potassium chlorophenates; sp. gr. 1.3; 
f.p. -9°C. 

Use; Slime control agent for pulp and paper mill sys- 
tems. 

potassium tripolyphosphate (KTPP) K 5 P 3 O 10 . 
Properties: White crystalline solid; m.p. 620-640°C; 
sp. gr. 2.54; loose bulk density (approx) 67 Ib/cu/ft; 
solubility in water (26°C), over 140 g/100 ml water. 
Containers: Bags; fiber drums. 

Uses; Water-treating compounds; cleaners; specialty 
fertilizers; sequestrant (including food preparation). 

potassium trithiocarbonate. See potassium sulfocar- 
bonate. 

potassium tungstate (potassium orthotungstate; potas- 
sium wolframate) K 2 WO 4 • 2 H 2 O. 

Properties: Heavy, crystalline powder; sp. gr. 3.1; 
m.p. 921°C. Deliquescent. Soluble in water; insol- 
uble in alcohol. 

potassium undecylenate CH 2 :CH(CH 2 )gCOOK. 
Properties; Finely divided white powder; decomposes 
above 250° C; limited solubility in most organic sol- 
vents; soluble in water. 

Hazard: May be toxic in high concentrations. 

Uses: Bacteriostat and fungistat in cosmetics and 
pharmaceuticals. 

potassium wolframate. See potassium tungstate. 

potassium xanthate (potassium ethyldithiocarbonate; 
potassium xanthogenate; potassium ethyl xanthate; 
potassium ethylxanthogenate) KS2COC2H5. 
Properties; Colorless or light yellow crystals; soluble 
in water and alcohol; insoluble in ether; sp. gr. 
1.558 (21.5°C). 

Derivation; Reaction of potassium ethylate and car- 
bon disulfide. 

Containers; Glass bottles; fiber cans. 

Uses: Fungicide for soil treatment; reagent in analy- 
tical chemistry. 

potassium zinc iodide (zinc potassium iodide) Znh ■ KI. 
Properties; Colorless crystals; very hygroscopic. 

Use: Analysis (testing for alkaloids). 

potassium zinc sulfate. See zinc potassium sulfate. 


potassium zirconifluoride. See zirconium potassium 
fluoride. 

potassium zirconium chloride. See zirconium potas- 
sium chloride. 

potassium zirconium sulfate. See zirconium potassium 
sulfate. 

potentiator. A term used in the flavor and food indus- 
tries to characterize a substance that intensifies the 
taste of a food product to a far greater extent than 
does an enhancer. The most important of these are 
the 5 -nucleotides, which appeared on the market in 
1963. They are approved by FDA. Their effective 
concentration is measured in parts per billion, 
whereas that of enhancers such as MSG is in parts 
per thousand. The effect is thought to be due to 
synergism. Potentiators do not add any taste of their 
own, but intensify the taste response to substances al- 
ready present in the food. See also enhancer; season- 
ing; flavor. 

“Potter’s” Compounds.*’^ Trademark for drawing lu- 
bricants and compounds for nonferrous and space 
age materials. Basie formulations vary from water- 
soluble soaps through fortified synthetic oil types. 

potting compound. See encapsulation. 

pour point. (1) The lowest temperature at which a liq- 
uid will flow when a test container is inverted. (2) 
The temperature at which an alloy is cast. 

pour point depressant. An additive for lubricating and 
automotive oils which lowers the pour point (or in- 
creases the flow point) by approximately 20° F. The 
agents now generally used are polymerized higher 
esters of acrylic acid derivatives. They are most ef- 
fective with low-viscosity oils. 

powder. Any solid, dry material of extremely small 
particle size ranging down to colloidal dimensions, 
prepared either by comminuting larger units (mechan- 
ical grinding), by combustion (carbon black, lamp- 
black), or by precipitation from a chemical reaction 
(calcium carbonate, etc.). Powders that are so fine 
that the particles cannot be detected by rubbing be- 
tween thumb and forefinger are called impalpable. 
Typical materials used in powder form are cosmet- 
ics, inorganic pigments, metals, plastics (molding 
powders), dehydrated dairy products, pharmaceuti- 
cals, and explosives. Metal powders are used to make 
specialized equipment by sintering and pressing 
(powder metallurgy), as well as for sprayed coatings 
and paint pigments (aluminum, bronze). Thermo- 
plastic polymers in powder form are used in a tech- 
nology known as powder molding, and thermosetting 
polymers are used in the sprayed coatings field for 
autos, machinery and other industrial applications, 
in which they have many advantages over sprayed 
solvent coatings. 

See also metal, powdered; carbon black; black powder, 
bowder metallurgy. See metal, powdered; sintering. 

'Poxeal.”"* Trademark for an insulation si'stein for 
motor and generator coils whereby the electrical 
cuits are sealed in a tough flexible material (such ^ 
epoxy resin) capable of withstanding sei-ene enn- 
ronmental and thermal shock conditions. 

Ppb. Abbreviation for parts per billion. 


Superior numbers refer to Manufacturers of Trade IV^ark Products. For page number see Content^; 
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ppm. Abbreviation for parts per million, used to indi- 
cate extremely minute concentrations of particulates 
in liquids and gases. 

“PPO.”^'’’ Trademark for polyphenylene oxide. 
Properties: Excellent engineering thermoplastic. Light 
beige, opaque; sp. gr. 1.06; Rockwell hardness (R 
scale), 1 18-120; tensile modulus at 73°F 3.6 to 3.8 X 
10^ psi; self-extinguishing; useful temperature range 
of more than 600°F; excellent mechanical prop- 
erties and dielectric characteristics; soluble in most 
aromatic and chlorinated hydrocarbons; insoluble in 
alcohols, ketones, aliphatic hydrocarbons, and water. 
Highly resistant to hydrolysis, acids, bases, and 
detergents. 

Derivation: Oxidative polymerization of 2,6-dimethyl- 
phenol in the presence of a copper-amine-complex 
catalyst. 

Uses: Dielectric components; hospital and laboratory 
equipment; pump housings, impellers, pipe, valves 
and fittings required by chemical and food indus- 
tries; substitute for die-cast metals; nose cones for 
space vehicles. 

“PP-2000 Series.”^'" Trademark for polyvinyl pyri- 
dines used as dye mordant and antistat tablet coating. 

“PQ Soluble Silicates.”®' Trademark for a group of 
chemicals produced by varying the proportions of 
sodium or potassium oxide, silica and water. In- 
cludes sodium and potassium silicates, metasilicates, 
sesquisilicates, and orthosilicates. 

Uses: Adhesives, soap builders, detergents, cleaning 
compounds, cements, binders, sizes, protective coat- 
ings and films, coagulant aids for raw and waste 
water, rust inhibitors, catalyst base and defloccu- 
lants. 

Pr (1) Symbol for praseodymium. 

(2) Informal abbreviation for propyl. 

“Pramitol.”^'’ See “Prometone.” 

“Pranone.””' Trademark for ethisterone. 

“Prmtal” Methylsulfate.^^' Trademark for a brand of 
diphemanil methylsulfate. 

Prandtl number. For any substance, the ratio of the 
viscosity to the thermal conductivity. The lower the 
number, the higher is the convection capacity of the 
substance. This ratio is important in heat and chem- 
ical engineering calculations. 

prascodymia. See praseodymium oxide; see also rare 
earths. 

praseodymium Pr Element of atomic number 59; 
Group IIIB of the periodic table; one of the rare 
earth elements of the lanthanide group. Atomic 
weight 140.9077; valences 3,4. No stable isotopes. 
Properties: Yellowish metal, tarnishes easily (color of 
salts green); sp. gr. 6.78-6.81; m.p. 930'’C; b.p. 
3020" C; Ignites to oxide (200-400° C); liberates hy- 
drogen from water; soluble in dilute acids; paramag- 
netic; nontoxic. 

Forms and grades: Ingots; rods; sheets; 98.8 to 
99.9+% pure. 

Source: Monazite, cerite, and allonite; also fission 
product. 

Derivation: Reduction of the trifluoride with an aika- 
Ime metal, or by electrolysis of the fused halides. 
Uses: Praseodymiuni salts; ingredient of mischmetal 
(q.v,); core material for carbon arcs; colorant in 
glazes and glasses; catalyst; phosphors, lasers and 
masers. 

See also didymium. 


praseodymium oxalate Pr2(C204)j • IOH2O. Green pow- 
der; insoluble in water; slightly soluble in acids. 

Used in ceramics. 

Containers: Glass bottles, fiber drums. 

praseodymium oxide (praseodymia) Pr203. Yellow- 
green powder; sp. gr. 7.07. Insoluble in water; solu- 
ble in acids. Hygroscopic, absorbs carbon dioxide 
from air. Purities to 99.8% oxide. Combustible; low 
toxicity. 

Uses; Glass and ceramic pigment; laboratory reagent. 

precipitate. Small particles that have settled out of a 
liquid or gaseous suspension by gravity, or that re- 
sult from a chemical reaction; precipitated com- 
pounds such as blanc fixe (barium sulfate) are pre- 
pared in this way, for example, by the reaction BaCl + 
NaS04 — >NaCl + BaS04. A class of organic pig- 
ments called lakes are made by precipitating an or- 
ganic dye onto an inorganic substrate. Colloidal par- 
ticles dispersed in a gas, as flue dust in industrial 
stacks, can be precipitated by introducing an electric 
charge opposite to that which sustains the particles 
(see Cottrell). 

See also sedimentation. 

precision investment casting. See lost wax process. 

precursor. In biochemistry, an intermediate com- 
pound or molecular complex present in a living or- 
ganism; when activated physiochemically it is con- 
verted to a specific functional substance. The prefix 
“pro-” is usually used to indicate that the compound 
in question is a precursor. Examples are ergosterol 
(pro-vitamin D2) which is activated by ultraviolet 
radiation to vitamin D; carotene (pro-vitamin A) is a 
precursor of Vitamin A; prothrombin forms throm- 
bin upon activation in the blood-clotting mechanism- 

prednisolone C21H28O5. Delta'''' -Pregnadiene-1 1)3, 17a, 
21-triol-3,20-dione. Generic name for an analog of 
hydrocortisone. 

Properties: White to practically white, odorless, crys- 
talline powder. Very slightly soluble in water; solu- 
ble in alcohol, chloroform, acetone, methanol, diox- 
ane. M.p. about 235° C with some decomposition. 
Grade: U.S.P. 

Hazard: Causes sodium retention. May have side ef- 
fects similar to cortisone. 

Use: Medicine. Also available as acetate and sodium 
phosphate. 

prednisone C21H26O5. Delta'’''-Pregnadiene-17a,21-diol- 

3,1 1,20-trione. Generic name for an analog of corti- 
sone. 

preferential. Descriptive of the selectivity of action, 
either chemical or physicochemical, exhibited by a 
substance when in contact with two other substances; 
it may be due either to chemical affinity or to sur- 
face phenomena. An example of a preferential chem- 
ical combination is that of hemoglobin with carbon 
monoxide, with which it unites 200 times as readily 
as with oxygen when exposed to a mixture of the two; 
such phenomena as adsorption, corrosion, and the 
wetting of dry powders by liquids are other examples. 

pregnanediol C21H36O2. 5)3-Pregnane-3a,20a-diol. A 
steroid; the metabolic product of progesterone. 
Properties: Crystallizes in plates from acetone; m.p. 
238° C; dextrorotatory in solutions; sparingly soluble 
in organic solvents; not precipitated by digitonin. 
Derivation: Isolation from pregnancy urine of women, 
cows, mares, and chimpanzees; by reduction ol 
pregnanedione. 

Uses; Synthesis of progesterone; medically as a preg- 
nancy test. 
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pregnenedione. See progesterone, 
prcgneninolone. See ethisterone. 
4-pregnen-21-ol-3,20-dione. See deoxycorticosterone. 

pregnenolone C21H32O2. delta^-Pregnene-3/3-ol-20-one. 

A steroid which is a biologically active hormone 
similar to progesterone and the adrenal steroid hor- 
mones. 

Properties: Crystallizes in needles from dilute alco- 
hol; m.p. 193°C; freely soluble in acetone, petro- 
leum ether, benzene, and carbon tetrachloride. 
Derivation: From stigmasterol or other steroids. 

Uses: Medicine; biochemical research. 

Also available as acetate salt. 

“Preludin.”^” Trademark for a brand of phenmetra- 
zine hydrochloride. 

“Premerge.”^” Trademark for a dinitro weed killer. 

premix molding. Mixtures of plastic ingredients pre- 
pared in advance of the molding or extruding opera- 
tion and stored in bags or bins until required. TThey 
are made by mixing the components (resin, filler, 
fibrous materials such as glass, and necessary cura- 
tives) in a dough blender. Storage life may be from 
a few days to a year or more, depending on formula- 
tion. Such mixtures are then calendered or extruded 
after warming to suitable temperature. 

prenitene (1,2.3,4-tetramethylbenzene; prenitol) 

(CH3),QH2. 

Properties: Colorless liquid; soluble in alcohol; insol- 
uble in water. Sp. gr. 0.901; b.p. 204°C; f.p. — 7.7°C. 

prepolymer. An adduct or reaction intermediate of a 
polyol and a monomeric isocyanate, in which either 
component is in considerable excess of the other. A 
polymer of medium molecular weight having reac- 
tive hydroxyl and — NCO groups. It is used in prep- 
aration of polyurethane coatings and foams. 

prepreg. A term used in the reinforced plastics field 
to mean the reinforcing material containing or com- 
bined with the full complement of resin before 
molding. 

“Preptone.”*'* Trademark for sodium bromite desizing 
compound for textiles. 

“Pre-San.”^^’ Trademark for a selective herbicide. 
See N-(2-mercaptoethyl)benzenesulfonamide S-(0,0- 
diisopropyl phosphorodithioate). 

preservative. Any substance or mixture that prolongs 
the life of an organic material, either by admixture 
in low concentrations, by impregnating, by coating, 
or by immersion. Examples are such food additives- 
as benzoic acid; antioxidants used in petroleum prod- 
ucts, rubber and plastics; fungicides for textiles; 
paint on wood; and various alcohols and aldehydes 
used to prevent deterioration of biological speci- 
meris, e.g., formaldehyde. See also antioxidant; pro- 
tective coating. 

“Prestabit Oil” V. Trademark for an anionic tex- 
tile chemical consisting of purified sulfated castor- 
oil fatty acids. 

Uses: Dyeing assistant for cotton and wool fiber; in 
viscose manufacture, clarifying agent to prevent 
milkiness of the yarn; antistatic agent for acetate 
and polyacrylonitrile fibers. 

“Prestone.”^'"' Trademark for a group of automotive 
service products which include an ethylene glycol 

Superior numbers refer to Manufacturers of Trade 


base antifreeze, containing special inhibitors for pre- 
vention of corrosion, foaming, creepage and rust- 
loosening. See also antifreeze. 

Priestley, Joseph (1733-1804). Born near Leeds, En- 
gland, Priestley originally planned to enter the min- 
istry. As a youth, he became interested in both 
physics and chemistry and his research soon estab- 
lished his position as a scientist. He was elected to 
the Royal Society in 1766. His greatest contribution 
to science was his discovery of oxygen in 1774. He 
emigrated from England to Northumberland, Pa., 
where he lived from 1784 to his death. His research 
in America resulted in the discovery of carbon monox- 
ide (1799). In 1874, at a meeting at Priestley’s old 
home convened to celebrate the centennial of the dis- 
covery of oxygen, plans were laid to organize the 
American Chemical Society, which later established 
the Priestley medal, one of the highest awards in 
chemistry. (See Avogadro). 

prills. Small round or acicular aggregates of a mate- 
rial, usually a fertilizer, that are artificially prepared. 
In the explosives field prills-and-oil consists of 94% 
coarse, porous ammonium nitrate prills and 6 % fuel 
oil. See also explosives, high. 

“Primafloc.”^’ Trademark for a series of organic poly- 
electrolyte products used for flocculating suspended 
solids in water, waste and process streams. See also 
polyelectrolyte. 

“Primal.” Trademark for aqueous dispersions of 
acrylic resins, supplied in various grades that differ 
in hardness and flexibility, produce finishes which 
are water-insoluble, require no plasticizer for flexi- 
bility, unimpaired by aging, and adhere tenaciously 
to leather and lacquer coats. 

primary. (I) In reference to monohydric alcohols, 
amines, and a few related compounds, this term, to- 
gether with secondary and tertiary, describes the 
molecular structure of isomeric or chemically similar 
individuals. Monohydric alcohols are based on the 

methanol group, — C — OH, in which three of the 

bonds of the methanol carbon may be attached either 
to hydrogen atoms or to alkyl groups. A primary 
alcohol has one alkyl group and two hydrogens, e.g., 
H 

CH3 — C — OH, except methyl alcohol, in which all 
H 

three bonds are to hydrogen atoms. A secondary al- 
cohol has two alkyl groups and one hydrogen, e.g.. 


CH3 — C — OH. A tertiary alcohol has three alkyl 


groups, e.g., CH3 — C — OH. The three types can be 
CHj 

readily identified by the number of hydrogen atoms 
attached to the central (methanol) carbon atom: if it 
is 2 or more, the alcohol is primary; if 1, it is second- 
ary; and if zero, it is tertiary. For example, CH3CH2OH 
is primary; (CH3)CHOH is secondary; (CHslsCOH 
is tertiary. 

Mark Products. For page number see Contents,~_ 
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Primary, secondary and tertiary amines are formed 
from ammonia (NH3) when one, two, or three hy- 
drogen atoms, respectively, are replaced by alkyl 
groups. 

These terms are also used to name salts of ortho- 
phosphoric acid (H3PO4) in which one, two, or three 
of the hydrogen atoms have been replaced by metal 
or radicals: NaH 2 P 04 is primary sodium phosphate, 
Na2HP04 is secondary sodium phosphate. The same 
system of names is used for salts of other acids con- 
taining three replaceable hydrogen atoms. 

(2) A type of battery that is irreversible in respect 
to power output; a voltaic cell. A secondary battery 
(storage battery) is reversible and can be recharged. 

(3) In the terminology of minerals, primary (in the 
case of metals) refers to direct production from the 
ore; in the case of petroleum it refers to production 
from wells by direct means. This meaning contrasts 
with the term “secondary,” used to denote recovery 
of metal from scrap and, for petroleum, recovery by 
means of special techniques such as flooding and hy- 
draulic pressure. 

primary azo dyes. Azo dyes derived from primary 
amines. 

primary calcium phosphate. See calcium phosphate, 
monobasic. 

"Primol.”^' Trademark for high viscosity white min- 
eral oils conforming to U.S.P. specifications for in- 
ternal use. 

primulinc dye. See thiazole dye, 

printing ink. A viscous to semisolid suspension of 
finely divided pigment in a drying oil such as heat- 
bodied linseed oil. Alkyd, phenol-formaldehyde or 
other synthetic resins are frequently used as binders; 
and cobalt, manganese, and lead soaps are added to 
catalyze the oxidative drying reaction. Some types 
of inks dry by evaporation of a volatile solvent 
rather than by oxidation and polymerization of a 
drying oil or resin. For further information refer to 
National Printing Ink Institute, Lehigh University, 
Bethlehem, Pa. 

pristane (2,6, 10, 14-tetramethylpentadecane; norphytane) 
C19H40. Found in rock specimens 2.5 to 3 billion 
years old. Is known to be synthesized only by living 
organisms, and to withstand heat and pressure; thus 
it serves to date the existence of life on earth. See 
also phytane. 

Properties: Colorless, faintly odored, transparent, 
stable, homogeneous liquid; b.p. 290'’C; f.p. approx. 

60°C; sp. gr. 0.775-0.795 (20°C); refractive index 
1.435-1.440, (20°C); flash point 175°C. Soluble in 
most organic solvents. Combustible. 

Grade: 90% purity. 

Containers: 100-lb drums. 

Uses: Precision lubricant; chromatographic oil; anti- 
corrosion agent. 

Probrife.’ Trademark for a line of zinc addition 
agents for both cyanide and acid plating solutions. 

Procadian.”' Trademark for a solid urea product 
used as a supplement in animal feeding. 

procaine hydrochloride (procaine) 
CsH4NHiCOOCH 2CH2N(C2H5)2 • HCl. 

Properties: Small, colorless crystals or white, crystal- 
line powder; odorless; stable in air. Soluble in water 
and in alcohol at 25° C; slightly soluble in chloro- 
form; almost insoluble in ether; solutions acid to lit- 
mus. M.p. 153-I56°C. 


Derivation: (a) By heating chloroethyl-para-nitroben- 
zoic ester with diethylamine for 24 hours under pres- 
sure at 120°C. The product is then reduced with 
tin and hydrochloric acid, (b) By condensation of 
ethylene chlorohydrin with diethylamine. The chlo- 
roethyldiethylamine formed is heated with sodium 
para-aminobenzoate. 

Containers: Drums. 

Grade: U.S.P. 

Hazard: Moderately toxic by ingestion and inhala- 
tion. 

Use: Medicine (local anesthetic). 

procaine penicillin G C 16 H 18 N 2 O 4 S • CUH 20 N 2 O 2 ■ H 2 O. 

Properties: White, fine crystals or powder; odorless; 
relatively stable to air and light; solutions dextroro- 
tatory; sparingly soluble in water; slightly soluble in 
alcohol; fairly soluble in chloroform. 

Grade: U.S.P. 

Use: Antibiotic; animal feed additive. 

process industry. See chemical process industry. 

“Proeinyl””^ Trademark for reactive disperse dyes 
for nylon. Cover irregular-dyeing yams, and pro- 
duce dyeings have excellent wet fastness. 

“Procion””’ Trademark for a range of dyes which 
form a chemical linkage with cellulosic fiber mole- 
cules. Applied to cotton and rayon by dyeing and 
printing. 

“Prodag.”^^ Trademark for a dispersion of graphite 
in water. Used as a mold wash for aluminum perma- 
nent molds, ingot molds and molds for mechanical 
rubber goods; stop-off coating. 

prodrug. A term applied in the pharmaceutical chem- 
istry to a chemical compound that is converted into 
an active curative agent by metabolic processes 
within the body. See also precursor. 

producer gas. A gas obtained by burning coal or coke 
with a restricted supply of air, or by passing air and 
steam through a bed of incandescent fuel under such 
conditions that the carbon dioxide formed is con- 
verted into carbon monoxide. The water vapor re- 
acts to form carbon monoxide and hydrogen. Pro- 
ducer gas is cheap but has low Btu and is used where 
transportation is not required. 

A typical gas from coke may analyze, in percent: 


Carbon monoxide 25.3 

Hydrogen 13.2 

Methane 0.4 

Carbon dioxide 5.4 

Oxygen 0.6 

Nitrogen 55.2 


Hazard: Highly flammable and toxic. Explosive range 
20 to 73% in air. 

See also water gas; synthesis gas. 

“Product BCO.”^® Trademark for a surface-active 
agent based on C-cetyl betaine. An amphoteric 
product showing cationic properties in acid solutions 
and anionic properties in alkaline solutions. Particu- 
larly effective in alkaline peroxide bleaching systems. 

“Product BDO.”^® Trademark for a surface-active 
agent based on C-decyl betaine. Similar to “Product 
BCO.” Effective in solutions containing high concen- 
trations of electrolytes. 

“Pro-fax.”^®® Trademark for polypropylene molding 
powders. The 6000 Series is propylene homopoly- 
mer and 7000 Series, propylene copolymer. Can br 
precision-injection molded; blown; extended mtc 
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SSI: mSl^ove, 300 difftrem grades and 

"Prai™."’” Trademark tor vitamin B.t feed s»p- 

W-”” Trademark for glass ftber-reinforced poly- 
propylene. 

profile. Se ^ rnroflavine- 3 6-diaminoacridinium 
proflavine sulfate ’. UnSOd. 

hydrogen sulfate) Cl jHiii i , crystalline pow- 

Properties: Reddish ^rown, odorless c^ ta 
der. Soluble n water and 
solutions which fluoresce green on 
insoluble in ether and chloroform. 

Use; Medicine 


Use; Medicine. , 

'’’IntSdU us"a s'S ?u"miga"‘.“nd^seedcide. 

corpus luteum, by important in the prep- 

cenla during pregnancy. It IS P tj^e 

aration of the uterus for p | . co'stal* 

maintenance of pregnnncy- I physiological 

line forms (alpha- and brta-) of equm P ecursor 
activity. Progesterone is ^beved to 
of the adrenal steroid 'to™one . odorless and 

Properties; White crystalline P° “^^i’p., alpha fonn 

stable in air but sensitive to light. M.p . p^j , 

128-133»C, beta fo™’,"V°^,\cohol acetone, arid di- 
soluble in water, soluble in aiconoi, 
oxane; sparingly soluble in v g ^ progestational 
Units; The international “tut (/U) g^P^ole. 
activity is expressed ^ 1 mg °f P . of pregnant 

Derivation; Isolation from co^^^. , as stigmas- 

sows; synthesis from other st 
terol (q.v.). 

Grade; N.F. . . , , additive; oral con- 

Use; Medicine; permissible foo 
traceptive; laboratory reagent. s- sonropyl 

proguanyl (chlorguanide; l?,-"WJ,^7a?d"o be less toxic 
biguanide). An antimalanal drug saio lo 

than others. 

“Progynon.””' Trademark for estradiol. 

prolactin. See luteotropin. 
prolamin. See gliadin. 

-Pro,,,..-'” Tradomark for a ^ 

f»Xa.» » »» 

form. ^ , . ,._i„hle in water and 

Properties; Colorless crystals, . active; DL- 
alcohol; insoluble m _ ether; opti^uy^ 
proline; m.p. 205°C wth decompos^^^^^^^^j^^o. 

D(+)-prohne; m.p. with decomposition- 

L(-)-prohne; m.p. 22^222 L wn synthetically. 
Derivation; Hydrolysis of protein, research; micro- 
Uses; Biochemical and uutritiona supplement; 

biological tests; culture media; d«w.:y r ^ 
laboratory reagent. Available co 

prolipin. A compound sterile solution ” P^s animal 
tained from nonpathogemc bacter , 
fats and lipoids derived from bile. 


“Proluton.-’^^' Trademark for progesterone. 

“Promacetin.” ’'® Trademark for acetosulfone. 

promazine •hydrochloride (^^(3^™^ {sq. 

phenothiazine hydrochlonde) 

^eric wdth Ptpmetbazine hydrocblon^^ 

Properties; ViTute to gg’ upon prolonged 

les^. cD'stalline P°''‘i™u?e^ a blue^or pink color, 
exposure to air and 172= and 182=C; 

gSfMrfSn.;permU,iblefoodaddi.te ^ 

p,om.thium Pm mmb.r'dl: 

member o the iVj'JSipe be, • half-life of 

I'g vfarrfS balt-ll?e iS y^^" The lauer « Ihe 

Si"'hi.e melat m-p. M60-C; demily 

and glove-boxes. , -n-^yiarv power generators, 

SSef^ ceS 1“ 

if 

commercially available. 7 methoxy-4 6-his- 

.‘Prometone.’'=” ivailSk S “Pra^nitof’ 

grilf StlSe e »>»””■ »<! “P'P™"''” 

hS"tpV' by i«!«ii»” »" 

■p™ml?”"Trademark for ,odi»m glueosolfone in- 
jection 


pramoter. (1) A 

as promoters to the iron j- to form am- 

combination of „ a substance which pro- 

monia. (2) In ore fl ^ a water-repellent 

vides the minerals to lx llo i^ Such reagents 

Sfge™raV»“^'“ 

als of certain classes. 

Srole'^n of W. flcobtf t?b‘ra's.“:he 

■Sb'o°, .» rS'onltnraber of proof gallons, 
propadiene. See allene. 

‘Tropaloid-T.-; .T-SStef mlgnS’ 

organic-modified, hydration characteristic. 

morillonite with a rap ',„i,ii: 7 er for emulsions 
Used u a viseosip ommk « J Primarily for 


and lipoids derived from hue. ♦«„tc 

„t Trad. Mark ProdueU. For pag. nnmb.r ,ra Conl.nts. 

Soparior nnmb.r, refer to Manutaetntets 
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propanal. See propionaldehyde. 

propane (dimethylmethane) C 3 H 8 . 

Properties: Colorless gas. Natural gas odor. Non- 
corrosive. B.p. -42.5°C; f.p. -I89.9°C; density of liq- 
uid at 0°C 0.531; density of vapor at 0°C (air = I) 
1.56; flash point -156°F. Autoignition temp. 874° F. 
Soluble in ether, alcohol; slightly soluble in water. 
An asphyxiant gas. 

Grades: Technical; research (99.9%). 

Derivation: From petroleum and natural gas. 
Containers: Cylinders; tank cars. 

Hazard: Highly flammable; dangerous fire risk. Ex- 
plosive limits in air 2.4 to 9,5%. For storage, see bu- 
tane (note). 

Uses: Organic synthesis; household and industrial 
fuel; manufacture of ethylene; extractant; solvent; 
refrigerant; gas enricher; aerosol propellant; mix- 
ture for bubble chambers. 

Shipping regulations: (Rail) Red Gas label. (Air) 
Flammable Gas label. Not acceptable on passenger 
planes. Label name: Liquefied petroleum gas. 


alcohol, and ether; immiscible with aliphatic hydro- 
carbons. Flash point (open cup) 97° F. 

Derivation; From acetylene by high-pressure synthesis. 

Grades; Technical; 75% solution. 

Containers; Up to tank cars. 

Hazard; Toxic by ingestion, inhalation, and skin ab- 
sorption. Tolerance, 1 ppm in air. Flammable, mod- 
erate fire risk. 

Uses: Chemical intermediate; corrosion inhibitor; 
laboratory reagent; solvent stabilizer; prevents hy- 
drogen embrittlement of steel; soil fumigant. 

propargyl bromide (3-bromo-I-propyne) HClCCHjBr. 

Properties; Liquid; sp. gr. 1.520; b.p. 88-90°C. Flash 
point 65° F (COC). Sharp odor. 

Derivation: From acetylene by high-pressure synthesis. 

Containers: Up to tank cars. 

Hazard: Flammable, dangerous fire risk. Toxic and 
irritant. 

Uses; Chemical intermediate; soil fumigants. 

Shipping regulations; (Rail, Air) Flammable Liquid 
label. 


1,3-propanediamine. See 1,3-diaminopropane. 

1.2- propanediol. See 1,2-propylene glycol. 

1.3- propanedioI. See trimethylene glycol. 

propane hydrate. See gas hydrate. 

propanenitrile. See ethyl cyanide. 

1-propanethiol (n-propyl mercaptan). C3H7SH. 

Properties; Offensive-smelling liquid; boiling range 
67.73°C; sp. gr. (20/4°C) 0.8408; refractive index 
(20/D) 1.4380; flash point -5°F. 

Grade; 95%. 

Containers; Drums; tank cars. 

Hazard; Highly flammable, dangerous fire risk. 

Uses; Chemical intermediate; herbicide. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

propanil. Generic name for 3,4-dichloropropionanil- 
ide CI2C6H3NHCOCH2CH,. 

Properties (pure); Light brown solid; m.p. 85-89°C; 
(technical); Liquid, b.p. 91-91. 5°C. 

Hazard; May be toxic. 

Use; Post-emergence herbicide, especially for rice 
culture. 


propanoic acid. See propionic acid. 

1- propanol. See propyl alcohol. 

2- propanol. See isopropyl alcohol. 

propanolamine. See 2-amino-l-propanoI; 3-amino-l 
propanol. 

2-propanol nitrate. See isopropyl nitrate. 

2 -propanolpyridine C 5 NH 4 C 3 H 6 OH. 

Colorless liquid. B.p. 260.2°C; sp, gr 
C). 1-060; refractive index 1.5298 (n 20/D); mw 
cible with water in all proportions at 20°C. 


4-propanolpyridine C 5 NH 4 C 3 H 6 OH. 

Properties: Colorless liquid. B.p. 289.0° C- f.p. 36.7° 
sP- Sr. (40°C) 1.053; soluble in water. 

2-propanone. See acetone. 

2-propanone oxime. See acetoxime. 


C; 


propanoyl chloride. See propionyl chloride. 

propargyl alcohol (2-propyn-l-ol) HCiCCHiOH. 
Properties: Colorless liquid; geranium-like odor; sp. 
gr. 0.9215; f.p. — 17°C; b.p. 114°C; soluble in water. 


propargyl chloride (3-chloro-l-propyne) HC.'CCHzCI. 

Ptoperties'. Liqviid; fTtexing point — 76.9°0, b.p. 
range 56.0-57. 1°C; refractive index (n 25/D) 1.4310; 
flash point 90-95° F. 

Derivation: From acetylene by high-pressure synthesis. 

Containers: Up to tank cars. 

Hazard: Probably toxic. Flammable. Moderate fire 
risk. 

Uses; Chemical intermediate; soil fumigant. 

“Propasol”^''' Trademark for a series of solvents for 
water-based enamels. 

propazine SOW. Generic name for a pre-epergence 
herbicide containing 80% 2-chloro-4,6-bis(isopro- 
pylamino)-s-triazine. Used especially for weed con- 
trol in sorghum culture. 

propellant. (1) A rocket fuel (q.v.). (2) A compressed 
gas used to expel the contents of containers in the 
form of aerosols. Until recently chlorofluorocarbons 
1 1 and 12 have been widely used because of their non- 
flammability and nontoxicity. The strong possibility 
that they may contribute to depletion of the ozone 
layer of the upper atmosphere has resulted in re- 
duction of their use for this purpose. Other pro- 
pellants used are hydrocarbon gases such as butane 
and propane, carbon dioxide and nitrous oxide. The 
materials dispersed include insecticides, shaving 
cream, whipped cream and cosmetic preparations. 
See also ozone (note). 

2-propenal. See acrolein, 
propene. See propylene, 
propenenitrile. See acrylonitrile. 

2- propene-l-thiol. See allyl mercaptan. 
propene-l,2,3-tricarboxylic acid. See aconitic acid, 
propenoic acid. See acrylic acid, 

3- propen-l-ol. See allyl alcohol, 
propenyl alcohol. See allyl alcohol. 

2-propenylamine. See allylamine. 
para-propenylanisole. See anethole. 

alpha-propenyidichlorohydrin. See alpha-dichlorohy- 
drin. 

propenyl guaethol (l-ethoxy-2-hydroxy-4-propenylben- 

zene) C 2 H 50 C 6 H 3 (OH)(C 3 H 5 ). ^ . 

Properties: Free-flowing white powder; odor ana 
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taste similar to vanilla, but much more powerful; 
m.p. 85-86° C; very soluble in fats, edible solvents, 
and essential oils; very slightly soluble in water. 

Uses; Artificial vanilla flavoring; flavor enhancer. 

propenyl guaiacol. See methyl isoeugenol. 

2-propenyl hexanoate. See allyl caproate. 

2-propenyl isothiocyanate. See allyl isothiocyanate. 

propiodal (l,3-bis(trimethylamino)-2-propanol diiodide; 
iodisan; hexamethyldiaminoisopropanol diiodide) 
[CH2N(CH3)3l>CHOH. 

Properties: White, crystalline solid; m.p. about 275°C 
(dec). Turns brown at 240° C. Freely soluble in water, 
slightly in alcohol; insoluble in ether, acetone. 

Uses: Medicine (iodine therapy). 

beta-propiolactone (USAN) (BPL) OCH2CH2CO. 

Properties: Colorless liquid; pungent odor; b.p. 155°C 
with rapid decomposition; f.p. — 33.4°C; refractive 
index (n 20/D) 1.4131; sp. gr. (20/4°C) 1.1460; sol- 
uble in water; miscible with ethyl alcohol, acetone, 
ether, and chloroform at 25° C. Reacts with alcohol. 
Flash point (open cup) 167°F; stable when stored 
in glass at refrigeration temperature (+5° to +!0°C). 
Combustible. 

Derivation; Direct combination of ketene and formal- 
dehyde. 

Containers: Up to tank cars; tank trucks. 

Hazard; Strong skin irritant. Causes cancer in experi- 
mental animals; worker exposure should be mini- 
mized. 

Uses; Organic synthesis; vapor sterilant; disinfectant. 

propionaldehyde (propanal; propyl aldehyde; propionic 
aldehyde) C2H3CHO. 

Properties; Water-white liquid with suffocating odor; 
soluble in water. Flash point (open cup) 15°F; b.p. 
48.8°C; f.p. -81°C; sp. gr. 0.807 (20/4°C); refrac- 
tive index (n 20/ D) 1.364. Soluble in water and al- 
cohol. Autoignition temp. 405° F. 

Derivation: (a) Oxidation of propyl alcohol with di- 
chromate; (b) by passing propyl alcohol over copper 
at elevated temperatures. 

Containers: Drums. 

Hazard; Flammable, dangerous fire risk; explosive 
limits in air 3.7 to 16%. Moderately toxic and irri- 
tant. 

Uses: Manufacture of propionic acid, polyvinyl and 
other plastics; synthesis of rubber chemicals; disin- 
fectant; preservative. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 

propionamide nitrile. See cyanoacetamide. 
propione. See diethyl ketone. 

propionic acid (methylacetic acid; propanoic acid) 
CH3CH2CO2H. 

Properties; Colorless liquid; pungent odor; sp. gr. 
0.9942 (20/4°C); f.p. -20.8°C; refractive index 
1.3862 (20°C); b.p. I40.7°C; soluble in water, alco- 
hol, chloroform and ether. Flash point 130°F. Com- 
bustible. Autoignition temp. 955° F. 

Derivation: By reaction of ethyl alcohol with carbon 
monoxide, using a boron trifluoride catalyst; also by 
the reaction of carbon monoxide with hydrogen and 
olefins or alcohols. 

Method of purification: Rectification. 

Grades: Technical, 99.0%; F.C.C. 


Containers; Drums; carboys; tank cars. 

Hazard: Moderate fire risk; strong irritant. 

Uses: Propionates, some of which are used as mold 
inhibitors in bread and fungicides in general; herbi- 
cides; preservative for grains and wood chips; emul- 
sifying agents; solutions for electroplating nickel; 
perfume esters; artificial fruit flavors; pharmaceuti- 
cals; cellulose propionate plastics. 

Shipping regulations; (Air) Corrosive label. 

propionic aldehyde. See propionaldehyde. 

propionic anhydride (CH3CH2C0)20. 

Properties; Colorless liquid; pungent odor; f.p. 
-45°C; b.p. 167-169°C; sp. gr. 1.0119 at 20°C; 
vapor pressure 1 mm at 20°C; flash point 165° F; wt 
8.4 lb /gal at 20° C; soluble in alcohol, ether, chloro- 
form, and alkalies; insoluble in water. Combustible. 
Hazard; Strong irritant to tissue. 

Uses: Esterifying agent for fats, oils, cellulose; dehy- 
drating medium for nitrations and sulfonations; 
alkyd resins, dyestuffs and pharmaceuticals. 

Shipping regulations; (Air) Corrosive label. 

propionitrile. See ethyl cyanide. 

propionylbenzene. See propiophenone. 

propionyl chloride (propanoyl chloride) CH3CH2COCI. 
Properties: Colorless liquid with pungent odor; 
f.p. -94°C; b.p. 80°C; sp. gr. 1.065 (20/4°C). De- 
composes in water; soluble in alcohol. 

Use; Chemical intermediate. 

propionyl peroxide C2H5C(0)00C(0)C2Hs. Available 
as a 25% solution in a high-boiling hydrocarbon; 
flash point 125°F. Used as an initiator in polymeri- 
zation reactions, such as the high pressure poly- 
merization of ethylene. 

Hazard: Strong oxidizing agent. May explode if 
shocked or heated. 

Shipping regulations; (Rail) Oxidizing material, n.o.s.. 
Yellow label. (Air) Organic peroxide label. 

propiophenone (ethyl phenyl ketone; propionylbenzene; 

1- phenylpropanone-l) C6H5COC2H5. 

Properties: Water-white to light amber liquid with 
strong persistent odor; sp. gr. 1.012 (20/20°C); re- 
fractive index (n 20/D) 1.527; congealing tempera- 
ture 17.5-21°C; b.p. 218°C; flash point (TOC) 
210°F. Insoluble in water, ethylene glycol, glycerine; 
miscible with ethyl ether, benzene, and toluene. 
Combustible. 

Containers: Drums. 

Uses: Fixative in perfumes; starting material for syn- 
thesis of ephedrine and other important pharmaceu- 
ticals and synthetic organic chemicals; laboratory 
reagent. 

“Propi-Rhap.”^*'* Trademark for the 2-ethylhexyl ester 
of 2-(2,4-dichlorophenoxy)propionic acid. 

Use; Herbicide. 

Hazard: May be toxic. 

propoxyphene (4-dimethylamino-3-methyl-l,2-diphenyl- 

2- diphenyl-2-butanol propionate) C22H29NO2. llie 
alplia-diastereoisomers are optically active and are 
preferred for their greater pain-relieving ability. 
The drug has about the same analgesic effect as 
codeine and is not considered addictive; it does have 
a narcotic effect which can be harmful in cases of 
overdosage. Recommendations for restriction of its 
use have been made by FDA. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Derivation: (!) Action of alkalies on (a) propylene 
glycol or (b) propylene chlorohydrin; (2) Oxidation 
of propylene; (3) Epoxidation of propylene by a hy- 
droperoxide complex with molybdenum catalyst. 
Containers: Drums; tank cars. 

Hazard: Highly flammable, dangerous fire risk; ex- 
plosive limits in air 2 to 22%. Tolerance, 100 ppm 
in air. Moderately toxic and irritant. 

Uses: Polyols for urethane foams; propylene glycols; 
surfactants and detergents; isopropanol amines; fumi- 
gant; synthetic lubricants; synthetic elastomer (homo- 
polymer). 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 

propyl formate CHjCHiCHjOOCH. 

Properties: Liquid; sp. gr. 0.9006 (20/4°C); f.p. 
-92.9°C; b.p. 81.3°C; refractive index 1.3769 (20°C). 
Slightly soluble in water; miscible with alcohol and 
ether in all proportions. Flash point (COC) 27°F. 
Autoignition temp. 851°F. Low toxicity. 

Hazard: Flammable, dangerous fire risk. 

Use; Flavoring. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

propylformic add. See butyric acid. 

n-propyl furoafe CiHjOCOiCjHi. 

Properties: Colorless, fragrant liquid, becomes yellow 
in light. Practically insoluble in water; soluble in al- 
cohol and ether. Sp. gr. 1.0745 (25.9°C/4°C); b.p. 
210.9°C (corr); refractive index 1.4737 (25.9'’C/D). 
Low toxicity. Combustible. 

Uses; Flavoring. 

propyl gallatc C3H700CC6H2(0H)j. Colorless crys- 
tals; m.p. 150°C. Almost insoluble in water; some- 
what soluble in oils. Low toxicity. 

Containers; Polyethylene-lined fiber drums. 

Hazard; Use in foods restricted to 0.02% of fat content. 
Uses: Antioxidant or synergist to retard or prevent 
rancidity in lard and other edible fats and oils; labo- 
ratory reagent. 

propylhexedrine ( I-cydohexyl-2-methylaminopropane; 
N-dimethylcyclohexaneethylamine) 
QHnCH2CH(CH3)NHCH,. 

Properties; Clear, colorless liquid with amine odor; 
b.p. 202-206°C; very slightly soluble in water; solu- 
ble in dilute acids; miscible with alcohol, chloro- 
form and ether. Sp. gr. 0.848-0.852. Volatilizes 
slowly at room temperature; absorbs carbon dioxide 
from the air. Solutions are alkaline to litmus. 

Grade: N.F, 

Use; Medicine. 


propyl para-hydroxybenzoate. See propylparaben. 

propyliodone (propyl 3,5-diiodo-4-oxo-l(4H)-pvridini 
acetate) l 2 ( 0 )C 3 H 2 NCH 2 C 00 C 3 H 7 . 

Properties: White, crystalline powder. Odorless < 
nearly so. Practically insoluble in water. Soluble i 
acetone, alcohol, and ether. M.p. 187-190°C. 

Grade; U.S.P. 

Use: Medicine (radiopaque medium). 


propyl isome. Generic name for dipropyl-5,6,7,8-tetra- 
hydro-7-methylnaphtho [2,3-d]-l,3-dioxole-5,6-dicar- 
boxylate. C^iHjsO*. 

Properties: Orange liquid; insoluble in water; slightly 
soluble in oils; soluble in most other organic sol- 
vents. 

Use; Insecticide synergist. 


propylmagnesium bromide CsHTMgBr. Available as a 
solution in ether. A Grignard reagent. 

Use: Alkylating agent in organic synthesis. 

propylmalonic acid, diethyl ester (propyl diethyl malo- 
nate) C 3 H 7 CH(COOC 2 H 5 ) 2 . 

Properties: Colorless liquid; fragrant odor; insoluble 
in water; soluble in alcohols, ethers, esters, and ke- 
tones; sp. gr. 0.9860 (25°C); b.p. 222°C. 

Uses: Intermediate; tobacco flavoring. 

n-propyl mercaptan. Legal label name (Air) for 1- 
propanethiol (q.v.). 

2-n-propyI-4-methyIpyrimidyI 6 -N,N-dimethyIcarba- 
mate C 3 H 7 GHN 2 (CH 3 )OOCN(CH 3 ) 2 . Liquid, mis- 
cible with water and most organic solvents. 

Hazard; May be toxic. 

Use; Insecticide. 

n-propyl nitrate (NPN) C 3 H 7 NO 3 . 

Properties; White to straw-colored liquid; ethereal 
odor; sp. gr. 1.07 (20°C); boiling range 104-127'’C; 
(lash point 68 ° F. Autoignition temp. 350° F; freezing 
point — 100°C; refractive index 1.3975 (n 20/D). In- 
soluble in water. 

Grades; 96-98% pure. 

Containers: 55-gal steel drums. 

Hazard: Flammable, severe fire and explosion risk. 
Strong oxidizing material. Explosive limits in air 2 
to 100%. Tolerance, 25 ppm in air. 

Use: Rocket fuel (monopropellant). 

Shipping regulations; (Air) Flammable Liquid label. 

propylparaben (propyl para-hydroxybenzoate) 
C!oHi203. 

Properties; Colorless crystals or white powder; slightly 
soluble in water; soluble in alcohol, ether and ace- 
tone; m.p. 95-98°C. Low toxicity. 

Grades: U.S.P., F.C.C. 

Containers: Drums. 

Uses; Medicine; food preservative; fungicide; mold 
control in sausage casings. 

propyl pelargonate C 3 H 7 OOCC 8 H 17 . 

Properties: Liquid; sp. gr. 0.870 (I5/15°C); b.p. 
237°C. Insoluble in water; soluble in alcohol and 
most organic solvents. Combustible. 

Uses: Flavors and perfumes; bactericides and fungi- 
cides. 

propylpiperidine. See coniine. 

6 -propyIpiperonyl butyl diethylene glycol ether. See pi- 
peronyl butoxide. 

n-propyl propionate CH3CH2COOCH2CH2CH3. 

Properties; Colorless liquid. Soluble in most organic 
solvents; very slightly soluble in water. Boiling 
range 122-124°C; f.p. -76°C; flash point 174°F 
(open cup); wt 7.31 Ib/gal. Combustible. Low tox- 
icity. 

Grade; Technical. 

Containers: 55-gal drums; tank cars. 

Uses: Solvent for nitrocellulose; paints, varnishes, lac- 
quers; coating agents. 

4-n-propylpyridine CgHuN orC 3 H 7 C 5 H 4 N. B.p. 

Used as an intermediate. Not to be confused with 
coniine (propylpiperidine). 

propylthiouracil (6-propyl-2-thiouracil) C 7 H 10 N 2 OS. 

Properties: Wliite powdery crystalline substance; 
starchlike in appearance and to touch; bitter taste, 
m.p. 218-22I°C. Sensitive to light. Very slightly sol- 
uble in water; sparingly soluble in alcohol; soluble 
in ammonia and alkali hydroxides. 
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Derivation: By the condensation of beta-oxocaproate 
with thiourea. 

Grade; U.S.P. 

Use: Medicine. 

n-propyltrichlorosilane CjHTSiCls. 

Properties: Colorless liquid. B.p. 123.5°C; sp. gr. 
1.195 (25/25°C); refractive index (n 25/D) 1.4292; 
flash point (C.O.C.) 100°F. Readily hydrolyzed with 
liberation of hydrochloric acid. 

Derivation; By Grignard reaction of silicon tetrachlo- 
ride and propylmagnesium chloride. 

Grade: Technical. 

Hazard: Strong irritant; flammable, moderate fire 
risk. 

Use: Intermediate for silicones. 

Shipping regulations; (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

propyl xanthate. See xanthic acid. 

propyne. See methylacetylene. 

2-propyn-l-ol. See propargyl alcohol. 

“Proquel.”'*^® Trademark for chrome bath mist sup- 
pressants used to control mist, fumes, and spray. 
Concentrated, viscous liquid which can produce a 
foam blanket. 

“Prorex Oils.””' Trademark for a brand of highly- 
refined, light-colored, light-bodied mineral oils. 

“Proslik.”'*®^ Trademark for a blended, complex fatty 
amide fabric softener. 

prostaglandin. One of a group of physiologically ac- 
tive compounds derived from fatty acids having 20 
carbon atoms; an approximate formula is C20H36O5. 
Research on these compounds has been intense in 
recent years in view of their importance in various 
reproduction mechanisms and their effect on blood 
pressure. They are believed to have significant rela- 
tionships to a number of hormones; they also affect 
the nervous system and inhibit production of gastric 
juice. They occur naturally in body tissues and bio- 
logical fluids (especially semen). Both the chemical 
structure and metabolic functions of these com- 
pounds have been established with considerable ac- 
curacy, and several types have been synthesized; one 
pathway uses norbomadiene as a starting point fol- 
lowed by a ten-step sequence of conversions to a diol 
which serves as a precursor; another starts with cy- 
clopentadiene, followed by hydroboration, yielding 
two intermediates from which prostaglandin can be 
derived. The most prolific source of natural pro- 
staglandins is a marine organism called a gorgonian 
sea whip, which occurs in great numbers in coral 
reefs, especially in the Caribbean area. Harvesting 
of these has made the production of prostaglandins 
much less expensive. The intermediates and chem- 
ical analogs derived from this natural source of pro- 
staglandins are known as syntons. 

prosthetic group. A chemical grouping in which a 
metal ion is associated with a large molecule or 
molecular complex, for example, coenzymes and 
metal-porphyrin complexes such as chlorophyll and 
hemin. Such groups activate metabolic mechanisms 
such as phosphorylation, decarboxylation, etc. by 
coordination reactions with amino acids, proteins, 
enzymes, and nucleic acids. The behavior of certain 
vitamins and other metabolites is due in part to 
prosthetic groups; catalysis is also involved. 


“Prostigmin.” Trademark for neostigmine U.S.P. 

protactinium Pa A radioactive element of atomic num- 
ber 91, a member of the actinide series. Atomic 
weight 231.0359; valences 4,5; 13 unstable isotopes, 
two of which occur naturally. Protactinium is a con- 
stituent of all uranium ores, about 340 mg being ex- 
tracted from one ton. Protactinium may also be 
produced by irradiation of thorium-230. Purification 
is carried out by ion exchange and solvent extrac- 
tion techniques. The longest lived isotope, Pa-231, 
decays by alpha emission and has a half-life of about 
33,000 years. Protactinium may be precipitated as 
the double potassium fluoride K2PaF7 or the oxide 
Pa205. The metal may be prepared by reducing PaF4 
with barium or by heating Pah in a vacuum. It is 
hard and white, melting near 1600°C. It is too rare 
for commercial use. Forms several compounds with 
halogens. 

Hazard; Highly toxic radioactive material. 

“Prolan.”' Trademark for sodium formate. 

Uses: Masking agent in chrome tanning; neutralizer 
in wool dyeing; preparation of washable wallpapers; 
aeidizing of oil wells; solubilizer and buffering agent 
for manufacture of chemicals. 

“Protargol.”’^^ Trademark for strong silver protein 
for use as antibacterial. A different grade also avail- 
able for use in staining nerve tissue. 

protease. A proteolytic enzyme which weakens or 
breaks the peptide linkages in proteins. They include 
some of the more widely known enzymes such as 
pepsin, trypsin, ficin, bromelin, papain and rennin. 
Being water-soluble they solubilize proteins and are 
commercially used for meat tenderizers, bread baking 
and digestive aids. 

protective coating. A film or thin layer of metal, glass 
or paint applied to a substrate primarily to inhibit 
corrosion and secondarily for decorative purposes. 
Metals such as nickel, chromium, copper and tin are 
electrodeposited on the base metal; paints may be 
sprayed or brushed on. Vitreous enamel coatings are 
also used, which require baking. Zinc coatings are 
applied by a continuous bath process, where a strip 
of ferrous metal is passed through molten zinc. See 
also galvanizing; terne plate; electroplating; paint; 
corrosion; cladding. 

protective colloid. See colloid, protective. 

“Protectol” 3.”' Trademark for a protective colloid, 
sulfite cellulose liquor; 46% active. 

protein. A complex high polymer containing carbon, 
hydrogen, oxygen, nitrogen, and usually sulfur, and 
comprised of chains of amino acids (q.v.) connected 
by peptide linkages ( — CO.NH — ). Proteins occur in 
the cells of all living organisms and in biological 
fluids (blood plasma, protoplasm). They are syn- 
thesized by plants largely because of the nitrogen- 
fixing ability of certain soil bacteria. Their molec- 
ular weight may be as high as 40 million (tobacco 
mosaic virus). They have many important functional 
forms: enzymes, hemoglobin, hormones, viruses, 
genes, antibodies, and nucleic acids. They also com- 
prise the basic component of connective tissue (col- 
lagen), hair (keratin), nails, feathers, skin, etc. Some 
have been synthesized in the laboratory'. 

The sequence of amino acids in the polypeptide 
chain is of critical importance in genetics (see deox- 
yribonucleic acid). Proteins can be hydrolyzed to 
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their constituent ammo acids and can be broken 
^wn into simpler forms by proteolytic enzvmes 
^ey form colloidal solutions, and behave cLmi- 
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unolide. Trademark for gamma-nonyl lactone. 

nam^for* wile Inf r'”** common and best known 
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prussic acid. See hydrocyanic acid. 

ofTherm^fl.-^'^^'^h /or a group of colorless syrups 

readilv in uri!'"® carbamide fiber reactants. Dissolve 
icaauy in water at 25° C 

Use: Textile finishes. 

pseudobutylene glycol. See 2,3-butylene glycol. 
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pseudocumene (1,2,4-trimethylbenzene; uns-trimethyl- 
benzene) C6H3(CH3)3. 

Properties: Liquid; f.p. — 43.91°C; b.p. 168.89°C; sp. 
gr. (20/4°C) 0.8758; refractive index (20/D) 1.5045; 
flash point 130° F. Insoluble in water; soluble in al- 
cohol, benzene, and ether. 

Derivation: From C? fraction of refinery reformate 
streams by fractional distillation. 

Grades: 95%, 99%, and research. 

Containers: Bottles; drums. 

Hazard: Moderate fire risk. Moderately toxic. 

Uses: Manufacture of trimellitic anhydride, dyes, 
pharmaceuticals and pseudocumidine. 

pseudocumidine (2,4,5-trimethylaniline; 1,2,4-trimethyl- 
5-aminobenzene) C 6 H 2 (CH 3 ) 3 NH 2 . 

Properties: White crystals; sp. gr. 0.957; m.p. 62°C; 
b.p. 236°C. Soluble in alcohol and ether; insoluble 
in water. Combustible. 

Derivation: From pseudocumene. 

Hazard: Moderately toxic. 

Uses: Manufacture of dyes; organic synthesis. 

cf-pseudoephedrine hydrochloride (US AN) 
C6 HsCHOHCH(NHCH 3)CH3 • HCl. 

Properties: Needles; m.p. 181-182°C. Soluble in wa- 
ter, alcohol, chloroform. 

Use: Medicine. 

pseudohexyl alcohol. See 2-ethylbutyl alcohol. 

pseudoionone (6, 1 0-dimethyl-3,5,9-undecatriene-2-one) 
(CH3)2C:CH(CH2)2C(CH3);CHCH:CHC0CH3. 
Ftoperties; Pale yellow liquid; sp. gr. 0.8984 (20°C); 
b.p. 143-145°C (12 mm). Soluble in alcohol and 
ether. Combustible. 

Uses: Perfumery; cosmetics. 

psi. Abbreviation for pounds per square inch. 

psia. Abbreviation for pounds per square inch abso- 
lute. 

psig. Abbreviation for pounds per square inch gauge. 

psilocin C8H5N(0H)C2H4N(CH3)2. An indole deriva- 
tive. An alkaloid from certain mushrooms; a hallu- 
cinogenic drug. 

Hazard: Highly toxic. 

psilocybin C 8 H 5 N( 0 P 03 H 2 )C 2 H 4 N(CH 3 ) 2 . An indole 
derivative. An alkaloid from certain mushrooms; 
hallucinogenic drug. 

Hazard: Highly toxic. 

psilomelane BaMn 90 i 6 ( 0 H) 4 . A natural oxide of vari- 
iable composition. Calcium, nickel, cobalt and cop- 
per frequently are present. The name sometimes re- 
fers to mixtures of manganese minerals. 

Properties: Color black; streak brownish black; luster 
submetallic; hardness 5-6; sp. gr. 3. 7-4. 7. 

Occurrence: U.S.S.R.; India; South Africa; Cuba; 
Arkansas, Virginia, Georgia. 

Use: Important ore of manganese. 

psychotropic drug. Any of a number of therapeutic 
agents which affect the behavior, emotional state, 
or mental functioning of psychologically disturbed 
persons. They are widely known as “tranquilizers," 
but this term is no longer accepted as clinically ac- 
curate, as the minor tranquilizers (benzodiazepine 
and glycerol derivatives) act quite differently from 
the major tranquilizers. For this reason the latter 
are now classified as antipsychotics and antidepres- 
sants, and the term “antianxiety agent” is applied to 


the minor tranquilizers. Antipsychotic agents include 
phenothiazines (chlorpromazine), thioxanthenes, and 
butyrophenones; antidepressant agents have two 
major types, i.e., monoamine oxidase (MAO) inhib- 
itors and several tricyclic compounds; antianxiety 
agents are glycerol derivatives (meprobamate) and 
benzodiazepine derivatives, e.g., oxazepam. 

Pt Symbol for platinum. 

PTA. Abbreviation for phosphotungstic acid. 

pteroylglutamic acid. See folic acid. 

PTFE. Abbreviation for polytetrafluoroethylene (q.v.). 

PTMA. Abbreviation for a mixture of phosphotung- 
stic and phosphomolybdic acids, used in making pig- 
ments. See phosphotungstic pigment. 

PTMS. See para-toluidine-meta-sulfonic acid (CH 3 = 1). 

ptomaine. A group of highly toxic substances (deriva- 
tives of ethers of polyhydric alcohols) resulting from 
the putrefaction or metabolic decomposition of ani- 
mal proteins. Examples which have been isolated and 
prepared synthetically are cadaverine (1,5-diamino- 
pentane) (q.v.), muscarine (hydroxyethyltrimethyl- 
ammonium hydroxide), putrescine (tetraethylene- 
diamine), and neurine (trimethylvinylammonium 
hydroxide) (q.v.). 

Note: The term “ptomaine poisoning” is usually a 
misnomer for other types of food poisoning. 

PTSA. Abbreviation for para-toluenesulfonamide (q.v.). 

ptyalin. A salivary amylase which acts upon alpha- 
1,4-glycosidic linkages converting starch to various 
dextrins and maltose. It can act over a pH range of 
4.0-9.0; optimum pH 5.6-6.5. It requires the pres- 
ence of certain negative ions for activation; chlo- 
rides and bromides are the most effective. 

Use: Biochemical research. 

Pu Symbol for plutonium. 

pulegium oil. See hedeoma oil. 

pulegone ( l-isopropylidene-4-methyl-2-cyclohexanone) 
CioHiaO. A ketone found in pennyroyal and hedeoma 
oil. Combustible; low toxicity. 

Properties: Oily liquid with pleasant odor; sp. gr. 
0.9323 (20°C); b.p. 221°C; dextrorotatory; refrac- 
tive index (n 20/D) 1.4894. 

Uses; Chemical intermediate; flavoring. 

pullulan. See starch polymer. 

pulp, paper. Processed cellulosic fibers derived from 
hardwoods, softwoods, and other plants. There are 
two major types of pulp; (1) ground wood or me- 
chanical pulp, which is merely finely divided wood 
without purification, and is made into newsprint, 
cheap manila papers, and nonpermanent tissues; (2) 
chemical pulp, of which there are three kinds; (a) 
soda process pulp, obtained from the digestion of 
wood chips (mostly poplar) by caustic soda; (b) sul- 
fite process pulp (mostly spruce and other coniferous 
woods) obtained by digestion with a solution of 
magnesium, ammonium or calcium disulfite contain- 
ing free sulfur dioxide; and (c) sulfete process (kraft) 
pulp, in which sodium sulfate is added to the caustic 
liquors but is reduced by the carbon present to the 
sulfide, which becomes a digesting agent. Sulfite and 
sulfate pulps (chiefly from softwoods, q.v.) comprise 
the bulk of paper pulps. Sulfate pulps are known 
as kraft pulps because of their strength, and are 
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used for wrapping, packaging, container board, etc. 
A relatively new process called holopulping replaces 
sodium sulfate with oxidants. A synthetic pulp based 
on polyolefins (styrene copolymer fibers) has been 
developed to the production stage in Japan. See also 
holopulping; paper; digestion. 

pumice. A highly porous igneous rock, usually con- 
taining 67-75% SiOj and 10-20% AI2O3; glassy tex- 
ture. Potassium, sodium, and calcium are generally 
present. Insoluble in water; not attacked by acids. 

Occurrence; Arizona, Oregon, California, Hawaii, 
New Mexico; Italy; New Zealand, Greece. 

Grades: Lump; powdered coarse, medium, fine; N.F.; 
technical. 

Containers: Bags; ton lots. 

Uses: Concrete aggregate; heat and sound insulation; 
filtration; finishing glass and plastics; road construc- 
tion; scouring preparations; paint fillers; absorbents; 
support for catalysts; dental abrasive; abherent for 
uncured rubber products. 

“Purafil.””’ Trademark for an odoroxidant consist- 
ing of activated alumina impregnated with potas- 
sium permanganate in pellet form. Destroys odors 
by oxidation. 

“Purecal.”^'’^ Trademark for a series of calcium car- 
bonates produced by a special precipitation process 
which results in finer particles of cubical shape. 

Uses: Coating fine paper stocks; filler in rubber and 
plastics; extender for paints, printing inks; filler in 
dentifrices, cosmetics, pharmaceuticals; neutralizing 
agent in preparation of antibiotics; insecticide car- 
rier; enamel-color extender in ceramics; calcium en- 
richment of food products. 

purification. Removal of extraneous materials (im- 
purities) from a substance or mixture by one or more 
separation techniques. A pure substance is one in 
which no impurity can be detected by any experi- 
mental procedure. Though absolute purity is impos- 
sible to attain, a number of standard procedures 
exist for approaching it to the extent of 1 part per 
million of impurity. The following fractionation 
techniques are widely used; crystallization, precipi- 
tation, distillation, adsorption (various types of 
chromatography), extraction, electrophoresis, and 
thermal diffusion. See also purity, chemical. 

“Purifloc.”^^^ Trademark for a polyelectrolyte (q.v.) 
used to flocculate solids in water and industrial 
waste treatment. 

purine (1) [imidazo (4,5-d) pyrimidine] 
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Properties; Colorless crystals; m.p. 217°C; soluble in 
water, alcohol, toluene; slightly soluble in ether. 

Derivation; Prepared from uric acid and regarded as 
the parent substance for compounds of the uric 
group, many of which occur naturally in animal 
waste products. 

Uses; Organic synthesis; metabolism and biochemical 
research. 

(2) One of a number of basic compounds found in 
living matter and having a purine-type molecular 
smucture. See adenine, guanine, hypoxanthine, xan- 
thine, uric acid, caffeine, and theobromine. 

Purinethol. Trademark for 6-raercaptopurine (q.v.). 


“Purite.”*'’ Trademark for a specially prepared fused 
soda ash furnished in the form of two-pound cast 
pigs and stated to contain over 98% sodium carbonate. 

Uses; Cupola flux; refining and desulfuring iron, steel 
and other metals. 

purity, chemical. A substance is said to be pure when its 
physical and chemical properties coincide with those 
previously established and recorded in the literature, 
and when no change in these properties occurs after 
application of the most selective fractionation tech- 
niques. In other words, purity exists when no im- 
purity can be detected by any experimental pro- 
cedure. There are a number of reco^ized standards 
of purity. See also grade. 

“Purodigin.”^'’ Trademark for digitoxin (q.v.). 

puromycin (US AN) C22H29N7O5. Crystals; m.p. 176°C. 
An antibiotic which inhibits protein synthesis, pre- 
vents transfer of amino acid from its carrier to the 
growing protein. Produced by Streptomyces al- 
boniger; effective against bacteria, protozoa, para- 
sitic worms, and cancerous tumors. Toxic to living 
ceils of all kinds. 

purple of Cassius, See gold-tin purple. 

purpurin ( 1 ,2,4-trihydroxyanthraquinone) 

C,4H502(0H)3. 

Properties; Reddish needles; m.p. 256°C; slightly sol- 
uble in hot water; soluble in alcohol and ether. 

Derivation; Occurs as a glucoside in madder root. 
Made synthetically by oxidation of alizarin. 

Uses; Dye Tor cotton; stain for microscopy; reagent 
for calcium. 

purpurin red. See anthrapurpurin. 

“Purzausf.”'"* Trademark for a catalytic converter 
developed for the removal of air pollutants normally 
present in exhaust gases from internal combustion 
engines. A fixed bed of solid catalyst promotes oxi- 
dation of combustible pollutants to carbon dioxide 
and water. 

“PuTroI.”'** Trademark for a powerful aromatic 
compound used for masking the odors of putrefac- 
tion associated with the decomposition of proteins, 
as in fat-rendering operations, sewage disposal, and 
industrial wastes. 

putty. A mixture of whiting (chalk) with from 12 to 
18% of inseed oil, with or without white lead or 
other pigment. Containers must be air-tight. 

Uses: Sealant; glass setting; caulking agent. 

putty powder. A soft abrasive composed of tin oxide. 

PVA. Abbreviation for polyvinyl alcohol. 

PVAc. Abbreviation for polyvinyl acetate. 

PVB. Abbreviation for polyvinyl butyral. 

PVC. Abbreviation for (1) polyvinyl chloride, and (2) 
pigment volume concentration, a term used in paint 
technology to mean pigment volume divided by the 
sum of tire pigment volume and the vehicle solids 
volume, multiplied by 100. 

PVdC. See polyvinyl dichloride. 

PVE. Abbreviation for polyvinyl ethyl ether. 

PVI. Abbreviation for polyvinylisobutyl ether. 

PVM. Abbreviation for polyvinyl methyl ether. 

PVM/MA. See polyvinyl methyl ether/maleie anhy- 
dride. 



733 


PYRIDINE 


PVOH. Abbreviation for polyvinyl alcohol. 

PVP. Abbreviaton for polyvinylpyrrolidone. 

PVT. Abbreviation for pressure-volume-temperature; 
used in chemical engineering. 

“PX.”^* Trademark for special grade of pyroxylin- 
impregnated, washable book cloth for bookbindings. 

py. An abbreviation for pyridine, used as in formulas 
for coordination compounds. See also dien; en; pn. 

“Pycal.”*’ Trademark for a series of plasticizers used 
for cellulose acetate, cellulose acetate butyrate, ni- 
trocellulose, vinyls, and synthetic rubber. 

“Pynol.”’’ Trademark for a stream-distilled pine oil. 
Uses: Mining-flotation; textile dyeing and cleaning; 
laundries; disinfectants; insecticides; deodorants; 
cleaning compounds; coated paper; paint and var- 
nish; pharmaceuticals. 

“Py-Ran.”^* Trademark for food grade of anhydrous 
monocalcium phosphate CaHiPaOs or CaH4(P04)2. 

“Pyranol.”^*'^ Trademark for a dielectric material, 
principally of the askarel type (q.v.). 

“Pyratex.”^''* Trademark for a vinylpyridine latex. 
Properties: Total solids 40-42%, pH 10.4-11.5; sp. gr. 
0.96. 

Uses: To promote tishesion betsveen rayon or nylon 
fibers and rubber, as in tire cord, belting, hose, etc. 

“Pyrax.”*’’ Trademark for a ground pyrophyllite- 
aluminum silicate used as a filler in paints, plastics, 
and for dusting unvulcanized rubber. 

pyrazine hexahydrlde. See piperazine, 
pyrazole HNNCHCHCH. 

Properties: Off-white crystalline solid with pyridine 
odor; m.p. bS-TO’C; b.p. 186-188°C; soluble in wa- 
ter and alcohol. 

Hazard: Toxic by ingestion and inhalation; irritant to 
skin and eyes. 

Uses: Chemical intermediate; stabilizer for halogen- 
ated solvents and lubricating oils. 

pyrazoline H NNCHCH2C H2. B.p. 144°C. 

Use: Organic synthesis. 

pyrazolone dye. A dye whose molecules contain both 
the — N=N — and the ==C=C= chromophore 
groups in their structure. These are acid dyes most 
used for silk and wool, and to some extent for lakes. 
Tartrazine, C.I. 19140, is an important member of 
this group. See dye. 

“Pyrefume.”’'’^ Trademark for pyrethrin-extract in- 
secticidal concentrates. 

“Pyre-M.L.”’® Trademark for polyimide coated fab- 
rics and laminates; used as class H electrical insulat- 
ing materials. 

pyrene C16H10. A condensed ring hydrocarbon. 
Properties: Colorless solid (tetracene impurities give 
a yellow color); solutions have a slight blue fluores- 
cence. M.p. 156°C; sp. gr. 1.271 (23°C); b.p. 404°C. 
Insoluble in water; fairly soluble in organic solvents. 
Derivation: From coal tar. 

Hazard: A carcinogenic agent. Tolerance, 0.2 mg per 
cubic meter in air. 

Use: Biochemical research. 


pyrethrin I C2IH2803. Pyrethrolone ester of cyrysan- 
themummonocarboxylic acid. Most potent insecti- 
cidal ingredient of pyrethrum flowers. See also cin- 
erin I and II and pyrethrin II. 

Properties: Viscous liquid, oxidizes readily in air. In- 
soluble in water; soluble in other common solvents. 
Incompatible with alkalies. 

Source: Pyrethrum extract (q.v.). 

Hazard: Moderately toxic by ingestion and inhala- 
tion. 

Uses: Household insecticide (flies, mosquitoes, gar- 
den insects, etc.). 

pyrethrin II C22H2SO5. Pyrethrolone ester of ch^san- 
themumdicarboxylic acid. One of the four primary' 
active insecticidal ingredients of pyrethrum flowers. 
See also pyrethrin I, cinerin I and II. Properties 
similar to those of pyrethrin I; less toxic than py- 
rethrin I. 

Source: Pyrethrum extract (q.v.). 

Hazard: Moderately toxic by ingestion and inhalation. 
Uses: Household insecticide (flies, mosquitoes, gar- 
den insects, etc.). 

pyrethrum extract. An extract obtained from pow- 
dered pyrethrum flowers by using a hydrocarbon of 
the kerosine type; also made synthetically. Not com- 
patible with alkaline material. The chief consti- 
tuents are pyrethrins I and II and cinerins I and II 
(see also allethrin). These compounds are nonvola- 
tile and very slightly soluble in water. 

Hazard: Moderately toxic by ingestion and inhalation. 
Uses: Household insecticide (flies, mosquitoes, gar- 
den insects, etc.). 

“Pyretox.”^^ Trademark for an insecticide containing 
1.0% by wt. of pyrethrin. 

“Pyrexcel.”^'*^ Trademark for synergized pyrethrin 
extracts for insecticides. 

“Pyrex Glass Brand No. 7740.”^ Trademark for a 
borosilicate glass. 

Properties: Linear coefficient of expansion, 32 X 
I0^/°C; elasticity coefficient 6.230 kg/sq mm; hard- 
ness (scleroscope) 120; sp. gr. 2.25; specific heat 0.20; 
refractive index 1.474 dispersion 0.00738; light and 
heat transmission higher than the best plate glass; 
dielectric constant 4.5 (25°C); upper working tem- 
perature (mechanical considerations only): annealed, 
extreme limit 490° C, normal service 230° C; thermal 
stress resistance 53° C; impact abrasion resistance 
3.1; softening temp. 820° C. 

Uses; Laboratory and pharmaceutical glassware and 
apparatus; electrochemical equipment; fiber manu- 
facture; domestic ovenware apparatus and equip- 
ment for many processes. 

“Pyribenzamine” Citrate. Trademark for tripelen- 
namine citrate (q.v.). 

pyridine N(CH)4C H. 

Properties; Slightly yellow or colorless liquid; nauseat- 
ing odor; burning taste; slightly alkaline in reaction. 
Soluble in water, alcohol, ether, benzene, ligroin and 
fatty oils. Sp. gr. 0.978; f.p. -42.0°C; b.p. 115.5°C; 
flash point (closed cup) 68° F. Autoignition temp. 
900° F. 

Derivation: (a) By coal carbonization, and recovery 
both from coke-oven gases and the coal tar middle 
oil. (b) Also sy’nthetically from acetaldehyde and 
ammonia. 
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Grades; Technical, as 20°C, 2°C, etc. (meaning distil- 
lation range); medicinial; C.P.; spectrophotometnc. 

Containers: Bottles; drums; barrels; tank cars. 

Hazard; Toxic by ingestion and inhalation. Tolerance, 
5 ppm in air. Flammable, dangerous fire risk. Ex- 
plosive limits in air 1.8 to 12.4%. Safety data sheet 
available from Manufacturing Chemists Assn., Wash- 
ington, D.C. 

Uses: Synthesis of vitamins and drugs; solvent; water- 
proofing; rubber chemicals; denaturant for alcohol 
and antifreeze mixtures; dyeing assistant in textiles; 
fungicides. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

2- pyridine aldoxime methiodide (PAM) 

C5NH4CHNOH ■ ICH3. Antidote for nerve gas, be- 
cause of its property of reactivating the enzyme 
cholinesterase by removal of phosphoryl groups in- 
troduced by the nerve gas. 

pyridine- 3-carboxyIic acid. See niacin. 

3- pyridine diazonium fluoborate. Intermediate in man- 
vifTK-Visc. ssf 'l-flMc>'sc>p'ysv4Ya«.. Evtpteies snEiti tivy. 

2,5-pyridinedicarboxyIic acid. See isocinchomeronic 
acid. 

3-pyridinemethanol. See nicotinyl alcohol. 

pyridine-N-oxide C5H5NO. F.p. 67.0°C. Soluble in 
water. Used as an intermediate. 

Hazard; Probably toxic and flammable. 

pyridine polymer. A polymer or copolymer of methyl- 
yinylpyridine and vinylpyridine; used for corrosion 
inhibitors and as intermediates for coatings and 
printing inks, 

2-pyridinethiol- 1-oxide. See l-hydroxy-2-pyridine 
thione. 


pyridinium bromide perbromide (PBPB) C5H6NBr • Br2. 

Properties; Red prismatic crystals; m.p. 135-137°C 
(dec) with preliminary softening. The salt is stable 
in the dry state and can be used in glacial acetic 
acid, ethanol and related solvents. This compound 
has 45% to 50% available bromine. 

Use: Brominating phenols, and addition to double 
bonds; mono- and polybromination of ketones, in- 
cluding aliphatic, alicyclic, steroid and amino car- 
bonyls. Micro or semimicro quantitative analysis. 

“Pyridium.”*'** Trademark for phenazopyridine hy- 
drochloride. Used in medicine. 

pyridostigmine bromide C 5 H 4 N(CH 3 )OOCN(CHj) 2 Br. 
3-Hydroxy- I-methylpyridinium bromide dimethyl- 
carbamate. 

Properties; White or practically white, crystalline pow- 
der. Agreeable odor; hygroscopic. Freely soluble in 
water, alcohol, and chloroform. M.p. 154-157°C 

Grade; U.S.P. 

Use; Medicine. 


pyridqxal hydrochloride CgH9N03 • HCl. An aldehyde 
derivative of pyridoxine, with vitamin B^ activity. 
Properties: Rhombic crystals; m.p. I65°C (dec); solu- 
ble in water and 95% ethyl alcohol. Low toxicity. 
Use; Nutrition. 


pyridoxal phosphate (2-methyl-3-hydroxy-4-formyl- 
pyridylmethylphosphoric acid) 
CH3C5HN(0H)(CH0)(CH2P04H2). The coenzyn 
of amino acid metabolism, which also is the actr 
group of various decarboxylases and other types 
enzy'mes. It is closely related to pyridoxine (o v 
Low toxicity. ^ 


Derivation: Synthesized (a) through the action of 
adenosine triphosphate, or phosphorus oxychloride, 
on pyridoxal, and (b) by phosphorylation of pyri- 
doxamine followed by oxidation with 100% H3POi. 
Uses; Medicine; nutrition. 

pyridoxine (vitamin Be) CH3C5HN(0H)(CH20H)2. 
3-Hydroxy-4,5-dimethylol-2-methylpyridine. A group 
name designating the naturally occurring pyridine 
derivatives having vitamin Be activity. Essential for 
the dehydration and desulfhydration of amino acids 
and for the normal metabolism of tryptophan; ap- 
pears to be related to fat metabolism. Pyridoxine 
is required in the nutrition of all species of animals. 
Nontoxic. 

Sources; (Food); vegetable fats, whole grain cereals, 
legumes, yeast, muscle meats, liver, and fish. (Com- 
mercial); synthetic pyridoxine, pyridoxal, and pyri- 
doxamine are produced by a complex series of reac- 
tions from isoquinoline. 

Units: Amounts are expressed in micrograms. 

Uses: Medicine; nutrition. (Available as pyridoxine 
hydrochloride). 

alpha-pyridylamine. See 2-aminopyridine. 
beta-pyridylamine. See 3-aminopyridine. 

3-pyridylcarbinol (3-pyridine methanol) 
CsHaNCHjOH. 

Properties: Colorless liquid. B.p. 266°C; f.p. — 6.5'’C; 
density (20°C) 1.131 g/ml; refractive index (n 20°C) 
1.5455. Soluble in water at 20°C in all proportions. 
Hygroscopic. Low toxicity. Combustible. 

Use: Intermediate. 

pyrimidine. One of a group of basic compounds found 
in living matter. They may be isolated following 
complete hydrolysis of nucleic acids. They include 
uracil, thymine, cytosine, and methylcytosine. Thia- 
mine is also a pyrimidine derivative. Other pyrimi- 
dines such as alloxan and thiouracil are important 
in medicine and biochemical research. See also purine. 

pyrite (iron pyrite; fool’s gold). FeSr, often with small 
amounts of copper, arsenic, nickel, cobalt, gold, 
selenium. 

Properties: Brass-yellow or brown tarnished mineral, 
greenish or brownish-black streak, metallic luster. 
Sp. gr. 4.9-5.2; hardness 6-6.5. 

Uses: Manufacture of sulfur, sulfuric acid and sulfur 
dioxide; ferrous sulfate; cheap jewelry; recovery of 
metals. 

See also ferrous sulfide, 
pyrite, magnetic. See pyrrhotite. 

pyrithiamine (neopyrithiamine) Ci4H2oBr2N40. A thia- 
mine antagonist. 

Properties; Crystallizes from acetone; m.p. 2I9°C 
(dec); soluble in water. . 

Derivation: Synthetically from the condensation ol 
2-methyI-3-(beta-hydroxyethyl)pyridine with the py- 
rimidine moiety of thiamine. 

Use: Biochemieal research. 

pyro-. A prefix indicating formation by heat; specifi- 
cally, an inorganic acid derived by loss of one mole- 
cule of water from two molecules of an ortho acid, 
as pyrophosphoric acid. 

‘‘Pyrobor.”** Trademark for dehydrated borax, 

Na2B407. 

pyroboric acid (tetraboric acid) H2B4O7. Vitreous or 
white powder; soluble in water and in alcohol. 

“Pyrobrite.”^** Trademark for a bright leveling, py^°' 
phosphate copper electroplating process. The mate- 
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rials used are copper pyrophosphate trihydrate, po- 
tassium pyrophosphate, ammonium hydroxide, and 
addition agents. 

pyrocatechol (ortho-dihydroxybenzene; catechol) 

C6H4(0H)2. 

Properties: Colorless crystals; discolors to brown on 
exposure to air and light, especially when moist; sp. 
gr. 1.371; m.p. 104°C; b.p. 245° C, sublimes; soluble 
in water, alcohol, ether, benzene and chloroform, 
also in pyridine and aqueous alkaline solutions, com- 
bustible. Flash point 261° F (C.C.). 

Derivation: (a) By fusion of ortho-phenolsulfonic acid 
with caustic potash at 350° C. (b) By heating guaia- 
col with hydriodic acid. 

Grades: Technieal; C.P.; resublimed. 

Containers: 25- to 200-lb drums. 

Hazard: Strong irritant. 

Uses: Antiseptic; photography; dyestuffs; electroplat- 
ing; specialty inks; antioxidants and light stabilizers; 
organic synthesis. 

pyrocatechol dimethyl ether. See veratrole. 

pyrocatechol methyl ester. See guaiacol. 

“Pyroceram” Brand Cement. Trademark for pow- 
dered glasses which are thermosetting and utilized 
for sealing inorganic materials as in vacuum tubes. 
The resultant seals are crystalline and have service 
temperatures in excess of the sealing temperatures. 

“Pyroceram” Brand 9606.^ Trademark for a crystal- 
line ceramic material made from glass by controlled 
nucleation (q.v.). 

Properties: Hard, brittle solid. Sp. gr. 2.61; specific 
heat 0.185 (25°C); softening temp. 1260°C; thermal 
conductivity 0.0087 cgs; dielectric constant 5.5 (25°C); 
expansion coefficient 57 X 10'' per °C; flexural 
strength 20,000 psi; Knoop hardness (100 g) 698. 
Uses: Envelope material for vacuum tubes and other 
electronic devices. 

“Pyroceram” Brand 9608.™ Trademark for a crystal- 
line ceramic material made from glass by controlled 
nucleation (q.v.). 

Properties: Hard, brittle solid; specific gravity 2.5; 
softening temp. 1250°C; specific heat 0.19 (25°C); 
thermal conductivity 0.0047 cgs; dielectric constant 
(25° C) 6.54; flexural strength 14,000-23,000 psi; 
Knoop hardness (100 g) 703. 

Uses: Telescope mirrors; special-purpose ceramic 
products. 

pyrochlore (NaCaNb206F. A complex oxide of sodium, 
calcium and niobium. Tantalum, rare earth metals, 
and other elements may be present. Color brown to 
black, streak light brown; hardness 5-5.5; sp. gr. 
4.2-6.4. 

Occurrence: Canada (Quebec); Brazil; Africa. 

Use: Ore of niobium. 

pyrochroite. See manganous hydroxide. 

pyrogallol (pyrogallic acid; 1,2,3-trihydroxybenzene) 

C6H3(0H)3. 

Properties: White, lustrous crystals; turn gray on ex- 
posure to light; sp. gr. 1.463; m.p. 132.5°C; b.p. 
309° C; soluble in water, alcohol, and ether. A solu- 
tion of pyrogallol acquires a brown color on expo- 
sure to air. Hiis absorption of oxygen and change of 
color take place rapidly when the solution is made 
alkaline. 


Derivation: By heating gallic acid with three times its 
weight of water in an autoclave. 

Hazard: Toxic by ingestion and skin absorption. 

Uses: Protective colloid in preparation of metallic 
colloidal solutions; photography; dyes; intermedi- 
ates; synthetic drugs; medicine; process engraving; 
laboratory reagent; gas analysis; reducing agent. 
Antioxidant in lubricating oils. 

“2-Pyror™' Trademark for 2-pyrrolidone (q.v.). 

pyroligneous acid (wood vinegar; pyroligneous liquor). 
Crude yellow to red liquid, a mixture of materials 
from wood distillation. Crude product contains 
methanol, acetic acid, acetone, furfural and various 
tars and related products; sp. gr. 1.018-1.030; misci- 
ble with water and alcohol. 

pyrolusite (manganese dioxide, black) MnOj. 
Properties: Iron-black to dark steel-gray or bluish 
mineral; streak, black or bluish-black; luster, metal- 
lic or dull. Soluble in hydrochloric acid. Sp. gr. 4.73- 
4.86; Mohs hardness 2-2.5. 

Occurrence; United States (Vir,gjnja, Georgia, Ar- 
kansas, Lake Superior region, Massachusetts, Ver- 
mont, New Mexico); Germany; Australia; India; 
Canada. 

Uses: Manganese ore. See also manganese dioxide. 
For many uses the ore and synthetic material are 
interchangeable, but pyrolusite is not usable for bat- 
teries. 

“Pyrolux Maroon.”’^’ Trademark for organic ma- 
roon pigments used in plastics. 

pyrolysis. Transformation of a compound into one or 
more other substances by heat alone, i.e., without 
oxidation. It is thus similar to destructive distillation. 
Though the term implies decomposition into smaller 
fragments, pyrolytic change may also involve iso- 
merization and formation of higher molecular weight 
compounds. Hydrocarbons are subject to pyrolysis, 
e.g., formation of carbon black and hydrogen from 
methane at 1300°C and decomposition of gaseous 
alkanes at 500 to 600° C. The latter is the basis of 
thermal cracking (pyrolysis gasoline). 

One application of pyrolysis is conversion of ace- 
tone into ketenes by decomposition at about 700° C; 
the reaction is CH3COCH3 — ►H2C=C=0 + CHj. 
Pyrolysis of natural gas or methane at about 2000° C 
and 100 mm Hg pressure produces a unique form of 
graphite. Synthetic crude oil can be made by pyrolysis 
of coal, followed by hydrogenation of the resulting 
tar. Large-scale pyrolysis of solid wastes is being 
conducted for production of synthetic fuel oils and 
other products; the method is said to require only 30 
minutes at about 1000°F (flash pyrolysis). A pyroly- 
sis method for recovery of usable materials from 
scrap tires is under development. 

See also destructive distillation. 

pyrolysis gasoline. See under gasoline. 

pvromellitic acid (PMA; 1,2,4,5-benzenetetracarboxylic 
acid) C 6 H 2 (C 00 H) 4 . 

Properties: White powder; sp. gr. 1.79; m.p. 257- 
265° C; b.p., converts to dianhydride; bulk density 
32 Ib/cu ft. Absorbs moisture slowly if exposed to 
atmosphere. 

Grade: 99% puritj'. 

Hazard: Skin irritant. 

Uses: Intermediate for polyesters and polyamides used 
in electrical and nonfogging plasticizers, lubricants 
and waxes. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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pyromellitic dianhydride (PMDA) C6H,('C,OA, 
Properties: White powder; sp. gr 1 68- m n 

Ib/c. TsoS /««'«•<: buKnSy 

» w .of;!,treYpreV;fC“Sf 

oxidation with catalyst. 

Grade; 98+% purity. 

Hazard: Skin irritant. 

uses; Curing agent for epoxy resins uspH i ■ i 
perature laminates molds and 

agent for epoxy plasticizers "°ss-hnking 

intermediate for pyroSftit add'!'"^*^’ 

pyrometric cone (Seeer conet a n 
posed of mixtures of oxides wh^h “"i- 

temperatures; used to measure temn "’f ^ 

'“""s TroG»?F'," „*r 

Pyromucamide. See furoamide. ® 

pyromucic acid. See furoic acid, 
pyromucic aldehyde. See furfural 


“Pyronate”^’ T a powders, 

sulfonat’es. for water-soluble petroleum 

7Ce'(q.v.). for pyrrobutamine phos- 

'’Wltor^S^ ‘hat will ignite 

°f^hded heat, shock or friction absence 
and phosphorus are examnils 7“^"“*™ dichloride 
tnbutylaluminum and ^relate? r ^ solids; 

phone iquids Sodium K^®n-^°o‘Poonds are ovro 

ar ’ ■PObSSy •"« "‘"i™ Sy- 

they react exothermicaMv ^ ® ™oist air, ^ 
must be stored in an atmLXre'^nf^'^' materials 
kerosene. Some allov7 rh. ^ ^ Sas or under 

called pyrophoric becaust dtJ"’ "‘^‘al) are 
friction IS applied; they are '‘’hs" slight 

Hazard.* n hevLs “P* Pocket 

'•S- (Ai! 1 ®NSSpS.fcl’‘'°''' “‘l"''’'' <P«») Red 

ters; metal ‘reatmem[l mdli^er fofore P^^^^Phate es- 
frophyllite Peroxides. 


pyroracemic acid. See pyruvic acid, 
pyrosulfuric acid. See sulfuric acid, fuming. 

Trop"e'rties? Co?Ssi‘^mohT‘ SjOyCb. 

liquid; sj,^ gr. 1.8,9; b.p ’nTc-fp^-V™'"® 
fractive index (n 19/D) 1.449 ’ 

Containers: Carboys 

^rS7fabek“'"‘'°"*'-' '‘‘hel.^,(Air) Cor- 

wafeT,' alcohol” and°ethf°^'^ 

I12“C. ’ ° ^P- Sr. 1.4105; m.p. III- 

Use'rOrnn’ ‘^'^‘hhng tartaric acid, 
uses. Organic synthesis. 

Pyrotarlaric acid, normal. See glutaric acid. 

**^^*rks!"tignaT*iIare7l“ d''°"r^"‘^ manufacture of fire- 
involves fhe use of nht "]"‘ary warning devices; it 
Slum nitrate chloraf7°*^ P0‘®®' 

compounds' and nnml ’ dichromate; strontium 

P brighi, e„i„„d 

Pyrovanadic acid. See vanadic acid. 

Jl°Zlhone Syl ® fiber-reactive 

to°^launderinE°and*’d"°"i*°^'-‘^’ "onirritating; stable 
tensile strenElhs- f^educes tear and 

with other finishing on “hand.” Compatible 

cured durable nre"® proofing agents and pre- 
weight is ?eaui?eT^f’''°“®*®®• 25 to 35% by 

erties to cotton. ’ self-extinguishing prop- 

as tentin^^m^IiWv^"^®^ J00% cotton fabrics, such 
leniing, military uniforms, draperies, etc. 


pyroxylin. See nitrocellulose. 


*’^wal’?ron^^l^rp'’^"^®’. PYrrhotine) FeS. A nat- 
lYIay contain ^ has a deficiency in iron. 

ter*metaHic^sIi^L^™'^"‘*^ bronze; streak black; lus- 

occu“7S *p- g--- 4.6. 

ada. nnessee, Pennsylvania; Europe; Can- 

Uses. Ore of iron; manufacture of sulfuric acid. 


P^pl^h'^'^mme phosphate 

pyrophyllite tao;,i .. Peroxides. fn^^^.hf^f'f^ffjiiCHCHbNCjHg . 2 H 3 PO 4 . (l-[4- 

hgous aluminum°snicmei±^(0»)- A natural pdiphosphaTer “^'^'^-Ph^nyl-S-butenyljpyrrolidine 
Prnne;,;„. metamorphic ^^do^and °ff-'vhite powder with a slight 

soluble^ ‘"f Sqluble in water, slightly 

and ether Mpn '° ’ ^hnost insoluble in chloroform 
Grade? N F.^ '‘“"ge 127 ° to I 3 I°C. 

Use: Medicine, 


PbopSie. Colo, ; 


oSrtii'ce: N„,„, c. '-R- l-Jw 

Uie""'?”"-- Newfound- 

Uses. Ceramics; insecticides; slate n. ., 

pencils; substitute 


*^^no !me^fm7*f ‘jg^rded as a resonance hybrid, and 
mation is. adequately represents it. An approxi- 
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Properties: Yellowish or brown oil; burning, pungent 
taste; odor similar to chloroform; readily potymer- 
izes b 3 ' the action of light and turns brown. Soluble 
in alcohol, ether, and dilute acids; insoluble in water 
and dilute alkalies. B.p. ]30-131°C; f.p. — 24°C; sp. 
gr.0.968 (20/4°C); refractive index (n 20/D) 1.5091; 
flash point (TCC) 102°F; soluble in most organic 
chemicals. Combustible. 

Derivation; Fractional distillation of bone-oil with 
sulfuric acid. 

Method of purification: Conversion into the potas- 
sium compound (CjHjNK), washing with ether and 
treatment with water, followed by diy'ing and distil- 
lation. 

Grade: Technical. 

Hazard; Moderate fire risk. Moderately toxic by in- 
gestion and inhalation. 

Use: Manufacture of pharmaceuticals. 

pyrrolidineCjHjN. 

Properties; Colorless to pale yellow liquid; penetrat- 
ing amine-like odor. Sp. gr. 0.8660 (20/20°C); f.p. 
— 60°C; b.p. 87° C; refractive index 1.4425 (n 20/D). 
Flash point 37° F (TCC). Soluble in water and alco- 
hol. 

Grades: 95% min purity. 

Uses: Intermediate for pharmaceuticals, fungicides, 
insecticides, rubber accelerators; citrus decay con- 
trol; curing agent for epoxy resins; inhibitor. 

Containers: 1-, 5-gal cans; 55-gal drums. 

Hazard: Flammable, dangerous fire risk. Moderately 
toxic by ingestion and inhalation. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. Not accep- 
table on passenger planes. 

2-pyrroIidinecarboxylic acid. See proline. 


2-pyrrolidone (2-pyrTolidinone, butyTolactam). 
CH2CH2CH;C(0)N H. 

Properties: Light yellow liquid; specific gravity 1.1; 
b.p. 245° C; soluble in water, ethanol, ethyl ether, 
chloroform, benzene, ethyl acetate, carbon disulfide. 
High-boiling, noncorrosive; flash point 265° F. Com- 
bustible. See poljwinylpyrrolidone. 

Derivation; From acetylene and formaldehj’de by 
high-pressure synthesis. 

Uses; Plasticizer and coalescing agent for acrydic la- 
texes in floor polishes; solvent for polymers, insecti- 
cides, polyhydroxylic alcohols, sugar, iodine, spe- 
cialty inks, monomer for nylon-4. 

Pyrrone An aromatic heterocyclic polymer derived 
from a cyclic dianhydride and an aromatic orthotet- 
ramine or a derivative. Stable to about 900° F. 

Uses: Films, coatings, adhesives, laminates and mold- 
ings. 

Pynivaldehyde. See pyruvic aldehyde. 

Pyruvic acid (alpha-ketopropionic acid; acetylformic 
acid; pyroracemic acid) CHjCOCOOH. A funda- 
mental intermediate in protein and carbohydrate 
metabolism in the cell. 

Properties: Liquid with odor resembling acetic acid; 
sp. gr. 1.2272 (20/4°C); m.p. 13.6°C; b.p. 165°C; 
miscible with u'ater, ether, and alcohol. 

Derivation: Dehydration of tartaric acid by distilling 
with potassium acid sulfate. 

Use: Biochemical research. 

Pyruvic alcohol. See hydroxy-2-propanone. 

pvruvic aldehyde (pynivaldehyde; methyl glyoxal) 
’CHjCOHCO. 

Properties: Supplied commercially as approximately 
30% aqueous solution; sp. gr. 1.20 (20/20°C); 10 
Ib/gal (20° C). Low toxicity. 

Containers; I-gal cans; 55-gal drums. 

Uses: Organic symthesis, as of complex chemical 
compounds such as pyTethrins; tanning leather; 
flavoring. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Conffflts. 
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acids (with formation of salts); very slightly soluble 

in water. • . -.t. 

Derivation*. Finely ground cinchona bark mixed witn 
lime is extracted with hot high-boiling paraffin oil. 
The solution is filtered, shaken with dilute sulfuric 
acid, the latter neutralized hot with sodium carbon- 
ate and on cooling quinine sulfate crystallizes out. 
The sulfate is treated with ammonia, the alkaloid 
being obtained. 

Source: Indonesia; Bolovia. 

Containers: Vials; up to 1000-oz drums. 

Uses: Medicine (antimalarial), as the alkaloid or as 
numerous salts and derivatives; beverages. 

beta-quinine. See quinidine. 
quinine acid sulfate. See quinine, 
quinine bisulfate. See quinine. 

quinine carbacrylic resin. The quinine salt of a poly- 
acrylic carboxylic acid resin. Contains 1.85% of quin- 
inium ion. 

Properties: Buff, odorless, tasteless, free-flowing, 
amorphous, granular solid. Practically insoluble in 
dilute acids and alkalies, alcohol, ether and water. 
Use: Medicine. 

quinine sulfate (CjoH24N202)2 ■ H 2 SO 4 • 2 H 2 O. 
Properties: White needle-like crystals; odorless; very 
bitter taste; turns brown in the light; a saturated so- 
lution is neutral or slightly alkaline to litmus paper; 
m.p. 205°C; if exposed to damp air it may take up 5 
H;0. Loses water of crystallization at about 100°C. 
Soluble in hot water and in alcohol. Slightly soluble 
in chloroform and ether. 

Grades: N.F.; F.C.C. 

Containers: See quinine. 

Uses: Medicine (antimalarial); flavoring agent. 

quinine-urea hydrochloride (urea-quinine) 

C 20 H 24 N 2 O 2 ■ HCl • C0(NH2)2 • HCl • 5 H 2 O. 
Properties: White, granular powder, or colorless 
translucent prisms. Bitter taste, odorless. Contains 
not less than 58% anhydrous quinine. Soluble in wa- 
ter and strong alcohol. 

Derivation: By dissolving quinine hydrochloride in 
hydrochloric acid, filtering, adding urea, heating and 
crystallizing. 

Grade: U.S.P. 

Use: Medicine. 

quinizarin ( 1 ,4-dihydroxyanthraquinone) 

C,4H602(0H)2. 

Properties: Red or yellow-red crystals; m.p. 194- 
I95°C. Soluble in hot water, alcohol, ether and ben- 
zene, and in potassium hydroxide and sulfuric acid. 
Use: Antioxidant in synthetic lubricants. 

quinolidine (chinoidine) 

Properties: Brownish black lustrous mass; resinous 
appearance; conchoidal fracture; very bitter taste. It 
is a mixture of the amorphous alkaloids remaining 
in the solution from the extraction of cinchona bark, 
after the crystallizable alkaloids have been removed. 
Soluble in dilute acids, alcohol and chloroform. 
M.p., softens below 100°C. 

Containers: 70-, 140-lb drums. 

Hazard: Moderately toxic and irritant. 


Uses: Medicine, either as such, or as the borate, ci- 
trate, hydrochloride, sulfate or tannate. 

quinol. See hydroquinone. 
quinoline (chinoline) 

Properties: A basic heterocyclic nitrogenous compound 
occurring in coal tar and obtained from it, but more 
frequently by synthesis; highly refractive, colorless 
liquid; darkens with age; hygroscopic; peculiar odor. 
Soluble in water, alcohol, ether and carbon disulfide. 
Sp. gr. 1.0899; f.p. -15°C; b.p. 238° C. Combus- 
tible. Autoignition temp. 896° F. 



Derivation: By treatment of aniline and nitrobenzene 
with glycerol and sulfuric acid and heat. 

Containers: Glass bottles; drums; tank cars. 

Uses: Medicine; preserving anatomical specimens; 
manufacture of quinolinol sulfate, niacin, and copper- 
8-quinolinolate. 

quinoline dye. See cyanine dye. 

8-quinolinoI. See 8-hydroxyquinoline. 

8-quinolinol-7-iodo-S-suIfonic acid. See 7-iodo-8-hy- 
droxyquinoline-5-sulfonic acid. 

quinone (l»4-l>6nzoquinone; chinone) C6H402. 

Properties: Yellow crystals; irritating odor. Soluble 
in alcohol, ether and alkalies; slightly soluble in hot 
water. Sp. gr. 1.307; m.p. 1I5.7°C; b.p. sublimes; 
volatile with steam, being in part decomposed. Com- 
bustible. 

Derivation: By oxidation of aniline with chromic 
acid, extraction with ether and distillation. 

Hazard; Toxic by inhalation; strong irritant to skin 
and mucous membranes. Toleranee, 0.1 ppm in air. 

Uses; Manufacture of dyes and hydroquinone; fungi- 
cides. 

para-quinonedioxime. See “G-M-F.” 

quinone oxime dye. See nitroso dye. 

quinosol C 9 H 6 NOSO 3 K • H 2 O. Yellow crystalline pow- 
der. Used as a fungicide. Combustible. 

quinoxaline (1,4-benzodiazine; benzo-para-diazine) 
CsH 6 N 2 (bicyclic). An organic base. 

Properties: Colorless crystalline powder; m.p. 30° C; 
b.p. 229° C; soluble in water and organic solvents. 

Use; Organic synthesis. 

quinoxalinedithiol cyclic trithiocarbonate. See thioqui- 
nox. 

“Quotane.”^' Trademark for an ointment and lotion 
containing dimethisoquin hydrochloride. 

“QUSO.’'™^ Trademark for a series of microfine pre- 
cipitated amorphous silicas having a fully hydroxyl- 
ated surface. 

Uses; Thickening, flatting, anti-caking, and reinforc- 
ing agent, adsorptive carrier. 



R 


R (1) Sjonbol used to represent an organic group in a 
chemical formula, for example, CHj, C:Hs, CeHs, etc. 

(2) A free radical (with superior dot, R'). 

(3) The universal gas constant, equal to poVo/273. 

(4) Abbreviation of Rankine temperature scale. 

R & D. Abbreviation for Research and Development, 
usually referring to the department or division of a 
company whose major responsibility is applied re- 
search and creative development of new products 
and processes. 

Ra Symbol for radium. 

racemization. Conversion, by heat or by chemical re- 
action (e.g., enolization), of an optically active com- 
pound into an optically inactive form, in which half 
of the optically active substance becomes its mirror- 
image (enantiomer). This change results in a mixture 
of equal quantities of dextro- and levorotatory iso- 
mers, as a result of which the compound does not 
rotate plane-polarized light to either right or left 
since the two opposite rotations cancel each other. 
This is sometimes referred to as external compen- 
sation, as opposed to the internal compensation ex- 
hibited bj; meso- compounds. See also meso- (I); 
tartaric acid. 

racephedrine (racemic ephedrine; ^fZ-ephedrine) 

CioHisNO. For optically active form, see ephedrine. 
Properties: Crystals; m.p. 79'’C; soluble in water, al- 
cohol, chloroform, and oils. 

Derivation; Synthetic. 

Use; Medicine (also as hydrochloride and sulfate). 

R acid. See 2-amino-3-naphthol-6-sulfonic acid; 2- 
naphthol-3,6-disulfonic acid. 

2R acid. See 2-amino-8-naphthol-3,6-disulfonic acid. 

rad. That quantity of ionizing radiation (q.v.) that re- 
sults in the absorption of 100 ergs of energ>' per gram 
of irradiated material, regardless of the source of 
the radiation. The Federal radiation safety standard 
is 0.17 rad per person per year, and even this is 
considered too high by some authorities. 

“Radapon.”^” Trademark for an herbicide based on 
dalapon. 

“Radel.”^‘‘‘ Trademark for a water-soluble polyethylene 
oxide film. 

Uses: Packaging powdered detergents, dyes, insecti- 
cides, fungicides and other household, industrial, 
and agricultural products that are dissolved in water 
prior to use. 

radiation. Energy in the form of electromagnetic 
waves (also called radiant energy, or light). It is 
emitted from matter in the form of photons (quanta), 
each having an associated electromagnetic wave hav- 
ing frequency (r) and wavelength (A). Tlie various 
forms of radiant energy are characterized by their 
wavelength, and together they comprise the electro- 


magnetic spectrum, the components of which are as 
follows; (1) cosmic rays (highest energy, shortest 
wavelength); (2) gamma rays from radioactive disin- 
tegration of atomic nuclei; (3) x-rays; (4) ultra- 
violet rays; (5) visible light rays; (6) infrared; (7) 
microwave; and (8) radio (Hertzian) and electric 
rays. All these are identical in every way except 
wavelength, those having the shortest wavelength 
being the most penetrating. They are not electrically 
charged and have no mass; their velocity of propa- 
gation is the same; all display the properties char- 
acteristic of light and have a dual nature (wave-like 
and corpuscular). In a looser sense the term “radia- 
tion” also includes energy emitted in the form of 
particles which possess mass and may or may not be 
electrically charged, i.e., alpha (positive) and beta 
(negative); also neutrons. Beams of such particles 
may be considered as “rays.” The charged particles 
may all be accelerated and high energy imparted to 
“beams” in particle accelerators such as cyclotrons, 
betatrons, synchrotrons and linear accelerators. 

Radiation is used in medicine in the form of x-rays 
and radioactive isotopes; it is used in industr>’ in 
many ways, e.g., as vitamin activator, sterilizing 
agent, and polymerization initiator; it is also the 
basis of all tyjjes of spectroscopic analysis. 

See also following entries. 

radiation biochemistry. The study of substances hav- 
ing the ability to protect cells and body tissue against 
the deleterious effects of ionizing radiation. As one 
of these effects is to deprive proteins of sulfhydryl 
( — SH) groups necessa^ for cell division, the injec- 
tion of compounds rich in this radical (notably 
cysteine) has been successfully tried with laboratory 
animals. Thiourea has been found to protect DNA 
from depolymerization by x-rays; enzymes contain- 
ing — SH groups inactivated by radiation are reacti- 
vated by addition of glutathione. Some of the other 
radiochemically induced reactions that adversely 
affect biochemical activity are (1) formation of hy- 
drogen peroxide (a biological poison) by free radical 
mechanism; (2) denaturation of proteins; (3) change 
in substituent groups of amino acids; (4) oxidation 
of hemoglobin; (5) depolymerization of DNA. See 
also radiation, ionizing. 

radiation, industrial. Chemical or physiochemical 
changes induced by exposure to various types and 
intensities of radiation. The reactions are of the fol- 
lowing types; (1) synthesis of ethyl bromide from 
hydrogen bromide and ethylene, using gamma radia- 
tion from cobait-60; (2) cross-linking of such poly- 
mers as polystyrene and’ polyethylene with either 
beta or gamma radiation; (3) vulcanization of rub- 
ber with ionizing radiation; (4) polymerization of 
methyl methacrylate monomer with cobalt-60 as 
source of gamma rays. Free radical formation is in- 
volved in both cross-linking and polymerization 
reactions. Tliis technique is also being applied in the 
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textile finishing field for grafting and cross-linking 
fibers with chemical agents for durable-press fab- 
rics. (5) Irradiation of foodstuffs, milk, etc., by 
varying dosages of radiation for the purposes of (a) 
sterilization, (b) pasteurization, (c) increase of Vi- 
tamin D formation, (d) inhibition of sprouting, (e) 
prevention of infestation of stored wheat by insects. 
All these must be in accordance with FDA require- 
ments. (6) Curing or hardening of paint films on 
plastic, wood, metal, etc. by use of low-voltage elec- 
tron beam. See also “Electrocure.” 

radiation, ionizing. Extremely short-wavelength, highly 
energetic, penetrating rays of the following types; 
(a) gamma rays emitted by radioactive elements and 
isotopes (decay of atomic nucleus); (b) x-rays, gen- 
erated by sudden stoppage of fast-moving electrons; 
(c) subatomic charged particles (electrons, protons, 
deuterons) when accelerated in a cyclotron or beta- 
tron. The term is restricted to electromagnetic radi- 
ation at least as energetic as x-rays, and to charged 
particles of similar energies. Neutrons also may in- 
duce ionization. 

Such radiation is strong enough to remove elec- 
trons from any atoms in its path, leading to the for- 
mation of free radicals (q.v.). These short-lived but 
highly reactive particles initiate decomposition of 
many organic compounds. Thus ionizing radiation 
can cause mutations in DNA and in cell nuclei; ad- 
versely affect protein and amino acid mechanisms; 
impair or destroy body tissue; and attack bone mar- 
row, the source of red blood cells. Exposure to ion- 
izing radiation for even a short period is highly 
dangerous, and for an extended period may be lethal. 
The study of the chemical effects of such radiation 
is called radiation chemistry or (in the case of body 
reactions) radiation biochemistry tq.v.). See also 
radiation, industrial; x-radiation; rad. 

radical. (1) An ionic group having one or more charges, 
either positive or negative, e.g., OH", NH4*, SOj". 
See also group (2). 

(2) See free radical. 

radioactivity. Natural or artificial nuclear transfor- 
mation; discovered by Becquerel in 1895. The energy 
of the process is emitted in the form of alpha, beta, 
or gamma rays. Thus radium-226 undergoes radio- 
active decay by the emission of an alpha particle, 
and the new product is radon-222. The decay series 
terminates in lead-206. Radioactivity is not affected 
by the physical state or chemical combination of the 
element. The radioactivity of a nuclide is charac- 
terized by the nature of the radiations, their energy, 
and the half-life of the process, i.e., the time required 
for the activity to decrease to one-half of the original. 
Half-lives vary from microseconds to millions of 
years. Some radioactive elements occur in nature 
(radium, uranium). Radioactivity can be caused 
artificially in inany stable elements by irradiation 
with neutrons in a nuclear reactor, or by charged 
particles from an accelerator. 

Amounts of radioactive material are usually ex- 
pressed in units of activity, the rate of the radioac- 
tivity decay. The accepted unit is the curie and its 
metric fractions, the milli- and microcurie. A curie 
is 3.73 X 10 disintegrations pei second. A common 
unit is millicuries per millimole. Packaging and ship- 
ment of radioactive materials, which are highly 
toxic, must be in accord with official requirements. 

“Radiocarb.” Trademark for carbonized nickel from 
which all the excess carbon has been removed with- 


out creating a sheen. Surface has a dull black 
appearance. 

radiocarbon. See carbon 14. 

radiochemistry. That subdivision of chemistry which 
deals with the properties and uses of radioactive 
materials in industry, biology, and medicine. 

radioisotope (radionuclide). An isotopic form of an 
element (either natural or artificial) that exhibits ra- 
dioactivity. Radioisotopes are used as curative 
agents in medicine, in biological tracer studies, and 
for many industrial purposes, from measurement of 
thickness to initiating polymerization. 

See also tracer; isotope. 

radium Ra Radioactive element of Group IIA of the 
Periodic Table; atomic number 88; atomic weight 
226.0254; valence 2; 14 radioactive isotopes, but only 
Ra-226 with half-life of 1620 years is usable. Dis- 
covered by the Curies in 1898. 

Properties: Brilliant white solid; m.p. 700°C; b.p. 
1140°C; sp. gr. 5 (approx.). Luminescent; turns 
black on exposure to air; soluble in water with evo- 
lution of hydrogen. Forms water-soluble compounds. 
Decays by emission of alpha, beta, and gamma radi- 
ation; bone-seeking. 

Occurrence; Colorado, Canada, Africa (Congo), 
France, USSR. 

Derivation: Uranium ores (pitchblende and carno- 
tite). The method used for isolating radium is simi- 
lar to that of Mme. Curie, and involves coprecipita- 
tion with barium and lead, chemical separation with 
HCl, and further purification by repeated fractional 
crystallization. The metal is separated from its salts 
by electrolysis and subsequent distillation in hydrogen. 

Containers; Dry salts are stored in sealed glass tubes, 
opened regularly by experienced workers to relieve 
pressure. The tubes are kept in lead containers. 

Hazard: Highly toxic; emits ionizing radiation (q.v.). 
Lead shielding should be used in storage and han- 
dling; adequate protective clothing and remote con- 
trol devices are essential. Destructive to living tissue. 

Uses; Medical treatment for malignant growths; in- 
dustrial radiography; source of neutrons and radon. 

Shipping regulations: Consult regulations. 

radium bromide RaBr2. 

Properties: White crystals, becoming yellow or pink; 
radioactive. Sp. gr. 5.79; m.p. 728°C; sublimes at 
900°C; soluble in water and alcohol. 

Derivation; Freed from the ores as a bromide mixed 
with barium bromide. 

Method of purification: Fractional crystallization. 

Impurities: Barium salts. 

Grades; Technical; pure. The purity is determined by 
the strength of the ionizing power of the salt, i.e., 
the extent to which it causes air to conduct electricity. 

Containers: Glass bottles; sealed tubes enclosed in 
sheet lead. 

Hazard: See radium. 

Uses: Medicine (cancer treatment); physical research. 

Shipping regulations: Consult regulations. 

radium carbonate RaCOj. 

Properties; Amorphous radioactive powder, white 
when pure, but sometimes yellow, orange, or pink 
due to impurities. IrrsoluWe in water. Marketed as a 
mixture with barium carbonate. 

Hazard; See radium. 

Use: Medicine. 

Shipping regulations: Consult regulations. 

radium chloride RaCL. 

Properties: Yellowish white crystals, becoming yellow 



743 


RARE EARTH 


or pink on standing; radioactive. Soluble in water 
and alcohol. M.p. 1000°C; sp. gr. 4.91. 

Derivation: Freed from the ores as a chloride mixed 
with barium chloride. 

Method of purification; Fractional crystallization. 
Grades; Technical; pure. Tlie purity of radium salts 
is determined by the strength of their ionizing power, 
i.e., the extent to which they cause air to conduct 
electricity. 

Containers; Glass bottles; sealed tubes enclosed in 
sheet lead. 

Hazard: See radium. 

Uses; Medicine (cancer treatment); physical research. 
Shipping regulations: Consult regulations. 

radium sulfate RaS04. 

Properties; White crystals when pure, but sometimes 
yellow, orange, or pink due to impurities. Radioac- 
tive. Insoluble in acids and water. 

Hazard; See radium. 

Use: Medicine. 

radon Rn Gaseous radioactive element. Atomic num- 
ber 86; noble gas group of Periodic Table. Atomic 
weight 222.02; valences 2, 4, (6); 18 radioactive iso- 
topes, all short-lived. Tlie 222 isotope has a half-life 
of 3.8 days, emits alpha radiation. 

Properties; Colorless gas; density 9.72 g/1 (0°C); sol- 
uble in water; can be condensed to colorless trans- 
parent liquid (b.p. — 61.8°C) and to an opaque, 
glowing solid. The heaviest gas known. 

Derivation; Radioactive decay of radium. Radon is 
obtained by bubbling air through a radium salt solu- 
tion and collecting the gas plus air. 

Hazard: See radium. 

Uses: Medicine (cancer treatment); tracer in leak de- 
tection; flow rate measurement; radiography; chemi- 
cal research. 

Shipping regulations; Consult regulations. 

raffinate. Tlic portion of an oil that is not dissolved in 
solvent refining of lubricating oil. 

raffinosc CisHjiOk, • SHjO. A trisaccharide composed 
of one molecule each of D(+)Galactose, D(+)-glu- 
cosc, and D(-)-fructosc. 

Properties; White, cry'stalline powder; sweet taste. 
Soluble in water; very' slightly soluble in alcohol. 
Sp. gr. 1.465; m.p. (anhydrous) 118° to 119°C; b.p. 
decomposes at about 130°C; optical rotation +104.5°. 
Split by invertasc to melibiose and saccharose. Com- 
bustible; nontoxic. 

Derivation: Hydrolysis of cottonseed meal; from 
sugar beet concentrates. 

Uses: Bacteriology; preparation of other saccharides. 

‘‘Raldcine.”’’’ Trademark for methyl ionones, avail- 
able in several grades. 

Use; Perfumery (violet odor). 

Rnmnn spectra. Sec spectroscopy. 

ramie. A natural fiber obtained from the stems of 
Bochmeria nivea, of the hemp family. High wet 
strength; absorbent but dries quickly; can be spun or 
woven. Wears well and has great rot and mildew re- 
sistance; tensile strength four times that of flax; 
elasticity 50% greater than flax. 

Sources; Taiwan; Egypt; Brazil; Florida. 

Hazard; Combustible, not self-extinguishing. 

Uses; High-grade paper (Europe); fabrics (weaving 
apparel and car scat covers); stern-tube packing in 
ships; patching watermains (Great Britain). 


“Ramrod.”’* Trademark for an herbicide available as 
a wettable powder (contains 65% 2-chloro-N-isopro- 
pylacetanilide) and granular form (contains 20% 2- 
chloro-N-isopropylacetanilidc). 

“Randox."’* Trademark for a liquid herbicide con- 
taining 47.1% alpha-chloro-N,N-diallylacetamide. 

Raney nickel. A spongy' form of nickel. 

Derivation: By leaching the aluminum from an alloy 
of 50% aluminum-50% nickel with 25% caustic soda 
solution. 

Hazard: Ignites spontaneously in air; store under inert 
gas or under water. Dangerous fire risk. 

Use: Catalyst for hydrogenation. 

Shipping regulations; See under nickel. 

Rankine. A scale of absolute temperature based on 
Fahrenheit degrees. Abbreviation; R. See absolute 
temperature. 

Raoult’s law. The vapor pressure of a substance, in 
equilibrium with a solution containing the sub- 
stance, is equal to the product of the mole fraction 
of the substance in the solution, and the vapor pres- 
sure of the pure substance at the temperature of the 
solution. The law is not applicable to most solutions, 
but is often approximately applicable to mixtures 
of closely similar substances, particularly the sub- 
stance present in high concentration. 

rapesced meal. The ground press-cake left from ex- 
pression or rapeseed oil. Its major use is as an animal 
feed ingredient, but the presence of harmful gluco- 
sides, which may be goiter-inducing, limits its ap- 
plication for this purpose. Research efforts are being 
directed to removal of this constituent from meal 
produced in Canada. The meal also has some use as 
a fertilizer. If fed to animals, it should be blended 
with other feeds. 

rapeseed oil. A vegetable oil derived from rape by 
expression or solvent extraction; it is now produced 
chiefly in Canada. It is a viscous, brownish liquid, 
though when refined it is yellow. Sp. gr. 0.913- 
0.916; solidifies about 0°C; flash point 325°F; auto- 
ignition temperature 836° F; subject to spontaneous 
heating. It is high in unsaturated acids, especially 
oleic, linolcic and crucic, the latter being 40% in 
older varieties, but recently introduced types have 
much lower crucic content. It is shipped in drums and 
tank cars. 

Uses: Edible oil for salad dressings, margarine, etc.; 
lubricant additive; substitute for soybean oil. 

“Rapidasc.”''’ Trademark for a bacterial amylase for 
removing starch sizings from textiles. 

rare earth. One of a group of 15 chemically related 
elements in Group llIB of the Periodic table (lan- 
thanide scries). Ilicir names and atomic numbers 
arc; 


lanthanum 

I-a 

57 

cerium 

Cc 

58 

praseodymium 

Pr 

59 

neodymium 

Nd 

60 

promethium 

Pm 

61 

samarium 

Sm 

62 

europium 

Eu 

63 

gadolinium 

Gd 

64 

terbium 

Tb 

65 

dysprosium 

Dv 

66 

holmium 

Hb 

67 
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erbium 

Er 

68 

thulium 

Tm 

69 

ytterbium 

Yb 

70 

lutetium 

Lu 

71 


The elements 57-62 are known as the cerium sub- 
group, and 63-7) as the yttrium subgroup. Yttrium, 
atomic number 39, although not a rare earth element, 
is found associated with the rare earths and is only 
separated with difficulty. See also didymium. 

Source; Monazite, bastnasite and related fluocavbo- 
nate minerals, as well as minerals of the yttrium 
group. These ores contain varying percentages of 
rare earth oxides, which are often loosely called rare 
earths. Rare earth elements also occur as fission 
products of uranium and plutonium, which is the 
only source of promethium. 

Occurrence; (monazite) India, Brazil, Florida, Caro- 
linas, Australia, South Africa; (bastnasite) Califor- 
nia. 

For properties and uses, see specific entry. 

rare gas. Any of the six gases comprising the extreme 
right-hand group of the Periodic Table, namely, 
helium, neon, argon, krypton, xenon, and radon. 
They are preferably called noble gases or (less ac- 
curately) inert gases. TTie first three have a valence 
of 0 and are truly inert, but the others can form 
compounds to a limited extent. 

rare metal. A loose term for the less common and more 
expensive metallic elements. They include the alka- 
line-earth metals (barium, calcium and strontium); 
beryllium, bismuth, cadmium, cobalt, gallium, ger- 
manium, hafnium, indium, lithium, boron, silicon, 
manganese, molybaenum, rhenium, selenium, tan- 
talum, niobium, tellurium, thallium, thorium, tita- 
nium, tungsten, uranium, vanadium, zirconium, and 
the rare earths. 

“Rareox.”^*' Trademark for optical quality cerium 
oxide for high speed polishing. 

Raschig process. See hydrazine. 

“Rasorite.”'’'" Trademark for sodium borate concen- 
trates. 

“Ratieate.”’'” Trademark for 5-(a-hydroxy-a-2-p)Ti- 
dylbenzyl)-7-(a-2-pyridylbenzylidene)-5-norbornene- 
2,3-dicarboximide. A rodenticide specific for rats; 
nontoxic to other animals and to man (U.S. Dept, 
of Agriculture). 

“Raudixin.”'"’ Trademark for rauwolfia serpentina 
whole root. 

“Raunormine.””' Trademark for deserpidine hydro- 
chloride. 

“Rau-Sed.”'”' Trademark for reserpine (q.v.). 

“Rauserfia.””^ Trademark for an extract of weakly 
basic alkaloids from Rauwolfia. 

rauwolfia. Tlie powdered whole root of Rauwolfia ser- 
pentina. The plant is of value as a source of alka- 
loids, especially reserpine (q.v.). 

Properties; Light tan to light brown, bitter, fine, 
amorphous powder; slight aromatic odor. Sparingly 
soluble in alcohol and very slightly soluble in water. 
Grade: N.F. 

Containers; Barrels; drums. 

Use: Medicine (antihypertensive agent). 

rayon. Generic name for a semisynthetic fiber com- 
posed of regenerated cellulose, as well as manufac- 
tured fibers composed of regenerated cellulose in 


which substituents have replaced not more than 15% 
of the hydrogens of the hydroxyl groups. Rayon was 
first made by denitration of cellulose nitrate fibers 
(Chardonnet process), but most rayon is now made 
by the viscose and cuprammonium processes. “Reg- 
ular” viscose tenacity = 2 g per denier; “high- 
tenacity” = 3 to 6 g per denier (tire cord). Elongation 
15-30% (dry) and 20-40% (wet). Swells and weakens 
when wet. Moisture regain 1 1 to 13%; sp. gr. 1.50. 

Modified rayon is made principally of regenerated 
cellulose and contains nonregenerated cellulose fiber- 
forming material; for example, a fiber spun from 
viscose containing casein or other protein (ASTM). 
Tliis greatly increases both dry and wet strength and 
also permits mercerization. Rayon is readily dyed 
by standard methods. 

Hazard: Flammable; not self-extinguishing. Moderate 
fire risk. 

Uses: Nonwoven fabrics; surgical dressings; wearing 
apparel; mechanical rubber goods; coated fabrics; 
felts and blankets; blends with cotton for home 
furnishings, etc.; tire cord. 

See also cellophane; acetate fiber. 

rayon coning oil. An oil used to lubricate and reduce 
the static of yarns wound by a coning machine. Usu- 
ally composed of mineral oils of low viscosity, so 
compounded as to emulsify in water. 

raw material. Any ingredient or component of a mix- 
ture or product before mixing and processing take 
place. Bulk storage should be planned with due re- 
gard for flammable and toxic properties, possible 
emergencies due to spills or container breakage, etc. 

“Rayox.” Trademark for titanium dioxide (q.v.). 

Rb Symbol for rubidium. 

“RC.”” Trademark for a series of plasticizers. 

Uses; Electrical tapes, metal laminates, surgical tub- 
ing, gaskets, non-marring film and sheeting, organo- 
sols, plastisols, plasticizer for nitrocellulose and syn- 
thetic rubbers, mild lubricant. 

“R-2” Crystals.^* Trademark for a reaction product 
of carbon disulfide and l,r-methylenedipiperidine. 

Uses; Vulcanization accelerator for natural and syn- 
thetic rubbers, mostly in cements and latex. 

RDA (1) Abbreviation for Recommended Dietary Al- 
lowance of food requirements, including proteins, 
vitamins, and minerals, for infants, children, and 
adults, established by the Food and Nutrition Board 
of the National Academy of Sciences-National Re- 
search Council. They were revised in 1974, particu- 
larly in reference to certain vitamins (C, B 12 and E) 
and proteins. Future revisions may be expected. 

(2) Abbreviation for Recommended Daily Allow- 
ance for food and nutrition established by the Food 
and Drug Administration to serve as a basis for reg- 
ulations on nutritional labeling of food products. 
These were effective as of January 1, 1975, and were 
based on the Recommended Dietary Allowance re- 
ferred to in (1). 

RDGE. See resorcinol diglycidyl ether. 

RDX. See cyclonite. 

Re Symbol for rhenium. 

reaction, chemical. See chemical reaction. 

reagent. Any substance used in a reaction for the pur- 
pose of detecting, measuring, examining or analyzing 
other substances. High purity and high sensitivity 
are essential requirements of laboratory reagents. 
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Over 8000 reagent chemicals are commercially avail- 
able. See also grade. 

rearrangement. A type of chemical reaction in which 
the atoms of a single compound recombine, usually 
under the influence of a catalyst, to form a new com- 
pound having the same molecular weight but differ- 
ent properties. Thus ammonium cyanate in solution 
will rearrange to form urea, in which the four hy- 
drogen atoms are equally distributed between the 
two nitrogen atoms; NKUOCN — ►(NH2)2C:0. Many 
such rearrangements have been named for their dis- 
coverers, e.g., Beckmann rearrangement (q.v.). See 
also Wohler. 

Reaumur. A temperature scale in which 0° is the 
freezing point of water and 80° is its boiling point. 

recipe. A product formula; used primarily in the food 
industry. 

reclaiming. See recycling (2). 

recombinant DNA. Genetic material transferred from 
the genes of one species to those of another by unit- 
ing a portion of the DNA of one organism with 
extranuclear sections of DNA from another organ- 
ism. Such “recombinant” molecules will replicate in 
the same way as in normal DNA behavior. This 
technique is being utilized in basic genetic research 
sponsored by the National Institutes of Health. 
Some concern has been expressed over the risks of 
producing abnormal and possibly dangerous species 
which might contaminate the ecosystem; in this re- 
gard, NIH has issued sidelines for such research. 
See also deoxyribonucleic acid; replication. 

reconstitution. In food technology, restoration of a 
dehydrated food product to its original edible con- 
dition by adding water to it at the time of use. It is 
also called rehydration. See also dehydration. 

rectification. The enrichment or purification of the 
vapor during the distillation process by contact and 
interaction with a countercurrent stream of liquid 
condensed from the vapor. See also reflux. 

recycling. (1) As generally used in the chemical indus- 
tries, this term refers to the practice of returning a 
portion of the reaction products to the start of the 
system, either for the purpose of more efficient con- 
version of unreacted components, or to reuse auxili- 
ary materials that remain unchanged during process- 
ing. In the petroleum refining industry, some of the 
product stream may be recycled and blended with 
the fresh input materials to obtain a product of 
maximum value. 

(2) In a less technical sense, the word is also used 
to describe the inclusion of a limited amount of com- 
minuted waste stock in the manufacture of products 
such as plastics, paper, and glass. Steel from scrapped 
automobiles, iron from engine blocks, scrap alumi- 
num, waste paper, etc. are recycled, though there is 
a definite maximum percentage that can be success- 
fully used. If the scrap material requires chemical 
processing for this purpose, the more accurate term 
is reclaiming, for example, of rubber. 

red acetate. See mordant rouge, 

red arsenic. See arsenic disulfide. 

“Redax.”*’’’'*' Trademark for N-nitrosodiphenylam- 
ine; used as a pre-vulcanization retarder for natural 
and synthetic rubber compounds. 


red brass. Copper-zinc (brass) alloys characterized by 
their red color and high copper content. The term is 
used for several different types of brass. One ASTM 
classification permits 2-8% zinc, tin less than zinc, 
and lead less than 0.5%. Other alloys referred to as 
red brass include those with 75-85% copper, up to 
20% zinc, and usually verj’ small amounts of lead and 
tin. In one alloy possessing good machining qualities, 
the lead content may be as high as 10%, the tin as 
high as 5%. 

Red brasses are widely used for decorative pur- 
poses and in plumbing and piping because of their 
resistance to atmospheric corrosion and dezincifica- 
tion. 

Red dye No. 2. See amaranth; FD&C colors. 

red glass. A soda-zinc glass containing a small 
amount of cadmium and about 1% selenium. Red may 
also be obtained by using cuprous oxide or gold 
chloride, the latter usually in the form of purple of 
Cassius. 

“Redicote.’'^ Trademark for a series of compounded 
amines. 

Containers: 55-gal drums; tank cars; tank trucks. 

Uses: Cationic emulsifiers for asphalt. 

red iron oxide. See iron oxide reds. 

red iron trioxide. See ferric oxide. 

red lake C pigment. One of a family of organic acid 
azo pigments prepared by coupling the diazonium 
salt of ortho-chloro-meta-toluidine-para-sulfonic acid 
with beta-naphthol. Both sodium and barium salts 
of the parent dye are used. 

Uses: Plastics, rubber products, printing inks. 

red lead. See lead oxide, red. 

red liquor. See mordant rouge. 

red ocher. See ocher. 

red oil. A commercial grade of oleic acid comprised 
of 70% oleic and 15% each of linoleic and stearic 
acids. 

redox. Short form of the term oxidation-reduction, 
as in redox reactions, redox conditions, etc. See also 
oxidation. 

red oxide. See iron oxide red. 

red phosphorus. See phosphorus. 

reduced states. See corresponding states. 

“Reducolite.”'*’ Trademark for a sodium zinc sulfox- 
ylate formaldehyde compound used in stripping 
dyed colors from wool and S3'nthetics. 

reduction. (1) Die opposite of oxidation. Reduction 
may occur in the following wa\'s: (1) Acceptance of 
one or more electrons by an atom or ion; (2) removal 
of oxj'gen from a compound; (3) addition of hydro- 
gen to a compound. See oxidation. 

(2) See comminution. 

refinery gas. A mixture of hydrocarbon gases (and 
often some sulfur compounds) produced in large- 
scale cracking and refining of petroleum. Die usual 
components are hydrogen, methane, ethane, pro- 
pane, butanes, pentanes, ethjdene, propylene, bu- 
tenes, pentenes, and small amounts of other compo- 
nents such as butadiene. 
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Use: Source of raw material for petrochemicals, 
high-octane gasoline, and organic synthesis of alco- 
hols. 

“Refinex.”'’* Trademark for a specially processed 
grade of attapulgite clay. 

Uses: Bleaching, neutralizing and deodorizing agent 
in the re-refining of engine and lubricating oils by 
the contact method. 

refining. Essentially a separation process whereby un- 
desirable components are removed from various 
types of mixtures to give a concentrated and puri- 
fied product. Such separation may be effected (a) 
mechanically, by pressing, centrifuging, filtering, 
etc.; (b) by electrolysis; (c) by distillation, solvent 
extraction or evaporation; and (d) by chemical reac- 
tion. One or more of these operations is applied to 
(1) food products; (2) petroleum; (3) lubricating oils; 
and (4) metals. As regards petroleum, refining is 
generally understood to include not only fractional 
distillation of crude oil to naphthas, low-octane gas- 
oline, kerosine, fuel oil, and asphaltic residues, but 
also the processes involved in thermal and catalytic 
cracking (hydroforming, reforming, etc.) for produc- 
tion of high-octane gasoline. See also specific entries. 

reflux. In distillation processes in which a fractionat- 
ing column is used, the term reflux refers to the liquid 
that has condensed from the rising vapor and allowed 
to flow back down the column toward the still. As it 
does so, it comes into intimate contact with the rising 
vapor, resulting in improved separtion of the com- 
ponents. The separation resulting from contact of the 
countercurrent streams of vapor and liquid is called 
rectification or fractionation. 

reforming. Decomposition (cracking) of hydrocarbon 
gases or low-octane petroleum fractions by heat and 
pressure, either without a catalyst (thermoforming) 
or with a specific catalyst (molybdena, platinum). 
The latter method is the more efficient and is used 
almost exclusively in the U.S. The chief cracking 
reactions are (1) dehydrogenation of cyclohexanes 
to aromatic hydrocarbons; (2) dehydrocyclization of 
certain paraffins to aromatics; (3) isomerization, 
i.e.. conversion of straight-chain to branched-chain 
structures, as octane to isooctane. These result in 
substantial increase in octane number. Steam re- 
forming of natural gas is an important method of 
producing hydrogen; steam reforming of naphtha is 
used to produce synthetic natural gas. See also hy- 
droforming; “Platforming.” 

“Refractaloy.”™* Trademark for a nickel-cobalt-chro- 
mium-molybdenum-iron alloy. Type 26 is a precipi- 
tation-hardenable material using titanium as the 
hardening agent, and having high strength, high 
ductility, and corrosion resistance up to MSO^F. 
Gas turbine discs, bolting and blading are typical 
applications. 

rcftacfion. The change in direction (apparent bend- 
ing) of a light ray passing from one medium to an- 
other of different density, as from air to water or 
glass. Tlie ratio of the sine of the angle of incidence 
to the sine of the angle of refraction is the index of 
refraction of the second medium. Index of refiaction 
of a substance may also be expressed as the ratio of 
the velocity of light in a vacuum to its velocity in 
the substance. It varies with the wave length of the 
incident light, temperature and pressure. The usual 
light source is the D line of sodium, the standard 
temperature being 20°C; the expression of refrac- 
tive index is n 20/D. 


refractive index. See refraction. 

refractory. (1) An earthy, ceramic material of low 
thermal conductivity that is capable of withstanding 
extremely high temperature (3000-4000° F) without 
essential change. There are three broad groups of 
these; (a) acidic (silica, fireclay); (b) basic (magne- 
site, dolomite); and (c) amphoteric (alumina, car- 
bon, and silicon carbide). Their primary use is for 
lining steel furnaces, coke ovens, glass lehrs, and 
other continuous high-temperature applications. They 
are normally cast in the form of brick and are some- 
times bonded to assure stability. The outstanding 
property of these materials is their ability to act as 
insulators. The most important are fireclay (alu- 
minum silicates); silica; high alumina (70-80% AI 2 O 3 ); 
mullite (clay-sand); magnesite (chiefly MgO); dolo- 
mite (CaO-MgO); forsterite (MgO-sand); carbon; 
chrome ore-magnesite; zirconia; and silicon carbide. 
See also specific entries. 

(2) Characterizing the ability to withstand ex- 
tremely high temperature, e.g., tungsten and tantalum 
are refractory metals; clay is a refractory earth; 
ceramics are refractory mixtures. 

Tiademark for a group of maVeTiak 
having outstanding high-temperature resistance. Com- 
posed of white, vitreous fibers having up to 99% 
silicon dioxide content. Available as bulk fiber, batt, 
cloth, tape, sleeving, yarn, cordage, and flakes. 

Uses; Aircraft and industrial applications; missiles. 

“Refrax.”^*° Trademark for silicon nitride-bonded sili- 
con carbide refractories. Available in brick and 
precision-formed shapes and parts. 

Uses: Brazing and furnace fixtures; pumps and pump 
parts handling corrosive, abrasive slurries; rocket 
motor components; spray nozzles; burners; pyrom- 
eter protection tubes; sinker assemblies in wire alu- 
minizing; bolts and nuts; valve parts; aluminum 
melting furnace linings and parts; conveyor parts. 

“Refrex.”^” Trademark for a blend of alcohols for 
refrigerator car-heating fuels. 

refrigerant. Any substance which, by undergoing a 
change of phase (solid to liquid or liquid to vapor), 
lowers the temperature of its environment because 
of its latent heat. Melting ice, with latent heat of 80 
calories per gram, removes heat and exerts a con- 
siderable cooling effect. Most commercial refriger- 
ants are liquids whose latent heat of vaporization 
results in cooling. Ammonia, sulfur dioxide, and 
ethyl or methyl chloride were once widely used. 
However, the flammabilty and toxicity of these 
compounds led to a search for safer refrigerants that 
resulted in the discovery of halogenated hydrocar- 
bons, especially fluorocarbons, which are nonflam- 
mable. Under various trademarks, these are now 
generally used for domestic refrigeration and air- 
conditioning. Ice and circulating brine are still used 
for preservation of fish at sea, and ammonia systems 
are operated for seafood storage in warehouses. See 
also “Freon”; “Ucon”; “Genetron”; fluorocarbon. 

“Regl.”’’^ Trademark for a group of oil furnace 
carbon blacks for rubber, paints, plastics, etc. 

regeneration. (1) Restoration of a material to its orig- 
inal condition after it has undergone chemical modi- 
fication necessary for manufacturing purposes. Tire 
most common instance is that of cellulose for rayon 
production. The wood pulp used must first be con- 
verted to a solution by reaction with sodium hydrox- 
ide and carbon disulfide; in this form (cellulose 
xanthate) it can be extruded through spinnerets. 
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After this operation it is regenerated to cellulose by 
passing it through acid (viscose process). Collagen 
can also be regenerated by acid treatment after it has 
been purified for use in food products by alkaline 
solution. 

(2) Renewal or reactivation of a catalyst that has 
accumulated reaction residues such as coke, usually 
accomplished by passage of steam or reducing gases 
over the catalyst bed. 

(3) Replenishing the sodium ions of a zeolite or 
similar ion-exchange agent by treatment with sodium 
chloride solution. Molecular sieves are regenerated 
by heat removal of the water (about 200° C), fol- 
lowed by treatment with an inert gas. 

“Reagent yellows.” Trademark for lightfast chrome 
yellow pigments. 

Uses; In paints for all exterior uses; in vinyl, particu- 
larly automotive or furniture upholstery; in inks for 
exterior use. 

rchydration. Sec reconstitution. 

Rckhrxt-Mmsl xiuumbex, A measure of volatile soluble 
fatty acids derived under arbitrary conditions. 

Reich process. A method for purifying carbon dioxide 
produced in fermentation. The small amounts of or- 
ganic impurities are oxidized and absorbed and the 
gas is then dehydrated with chemicals. 

Reimer-Tiemann reaction. Reaction for the formation 
of phenolic aldehydes by heating a phenol with 
chloroform in the presence of alkali. 

rcincckc salt (ammonium tctrathiocyanodiammono- 
chromatc; ammonium rcincckate) 
NH4[Cr(NH,)2(SCN)4] • HjO. 

Properties: Dark-red crystals or crystalline powder; 
moderately soluble in cold water; soluble in hot wa- 
ter and alcohol; decomposes in aqueous solutions. 
Derivation: From fusion of ammonium thiocyanate 
with ammonium dichromate. 

Uses: Reagent for organic bases, such as choline, 
amines, for certain amino acids, and for mercury. 

reinforced plastic. A composite structure compri.scd 
of a thcrmo.sctting or thermoplastic resin and fibers, 
filaments, or whiskers of glass, metal, boron, or alu- 
minum silicate. Unic.ss otherwise indicated, this term 
refers to fiberglass-reinforced plastic (FRP). 
Properties: Exceptionally high strength, good electri- 
cal resistivity, weather- and corrosion-resistance, 
low thermal conductivity and low flammability. 
Derivation; Basic acid glass in the form of fiber 
(0.0005 inch), strands of 50-200 fibers, filaments, or 
woven fabrie is coated by passing through a bath of 
molten resin, which acts as a binder. Tlic assembly 
can be cither compression- or injection- molded. 
l.argc. high-strength parts are made by filament 
winding (q.v.). Resins used arc polyester, epoxy, 
phenolic, polypropylene, polystyrene, nylon, polycar- 
bonate, and polyphenylene oxides. 

Uses: Automotite body components; ablative coatings 
on rockets and space vehicles; appliances (air- 
conditioning and rclrigcrator cases); electrical equip- 
ment; oil-well piping and tubing; largc-diamctcr pipe; 
industrial piping systems; chemical storage and mix 
tanks; unitized cargo containers; marine equipment; 
pressure vessels; prefabricated building panels and 
other structural components. Sec also glass fiber; 
composite; fiber; whiskers 


For further information consult the Reinforced 
Plastics/Composites Institute of the SPl, 250 Park 
Ave., New I'ork. 

reinforcing agent. (1) One of numerous fine powders 
used in rather high percentages to increase the 
strength, hardness, and abrasion resistance of rub- 
ber, plastics, and flooring compositions. The rein- 
forcing effect is in general a function of the particle 
size of the powder. The finest of all is channel car- 
bon black (q.v.) whose surface area may be as great 
as 18 acres per pound. Other widely used reinforc- 
ing agents are thermal and furnace blacks, magne- 
sium carbonate, zinc oxide, hard clays (kaolin), and 
hydrated silicas. Tliough some reinforcing agents 
have positive coloring properties, the term should 
not be used as a general synonym for pigment. (Sec 
akso pigment, filler). 

(2) Fibers, fabric or metal insertions in plastics, 
rubber, flooring, etc. for the purpose of imparting 
impact strength and tear resistance. (Sec also whisk- 
ers). 

rclaxin. A polypeptide hormone. 

Properties: Amorphous powder. Slightly soluble in 
water and alcohol; soluble in acid or alkaline solu- 
tions. Insoluble in absolute alcohol, ether, acetone, 
benzene. Decomposes above pH 9.0. 

Derivation: Obtained commercially from pregnant 
sows' ovaries. Isolation procedure and purification 
by resin chromatography. 

Use; Medicine. 

“Rcncal.”'"' Trademark for sodium phytatc granules 
(q.v.). 

“Rcncx.”’"' Trademark for a group of nonionic syn- 
thetic organic detergents, chiefly ethylene oxide es- 
ters and ethers. 

“Rcnitc."'” Trademark for a scries of liigh-tcmperalurc 
lubricants, swabbing compounds, release agents, and 
automatic spray equipment for hot-forming glass and 
hot-working metals. Used to improve the quality and 
production of glassware products, forgings, extru- 
sions, and die castings. 

rennet. See rennin. 

rennin (rennase; chymosin). The enzyme secreted by 
the glands of the stomach which causes curdling of 
milk. It has the power of coagulating 25,000 times 
its own weight of milk. 

Properties; Yellowish white powder or as yellow 
grains or scales. Characteristic and slightly salty 
taste and peculiar odor. Slightly hygroscopic. Par- 
tially soluble in water and dilute alcohol. Nontoxic. 

Derivation: From the glandular layer (inner lining) 
of the true stomach of the calf. 

Grade; Rennet is the dried commercial extract con- 
taining the rennin. 

Containers: Glass bottles; fiber cans and drums. 

Uses: Medicine; pharmacy; cheese-making; coagula- 
tion of casein for plastics; food additive. 

“Renoprafin.”'"' Trademark for meglumine diatri- 
zoatc injection. 

“Reopen.""’*”’ Trademark for a plasticizing agent for 
elastomers. 

repellent. (1) A substance that causes an insect or an- 
imal to turn away from it or reject it as foot!. Re- 
pellents may be in the form of gases (olfactory), liq- 


Superior numbers refer to Manufacturers of Trade Mark Products. For pape number sec Contents. 



REPLACEMENT 


748 


uids, or solids (gustatory). Standard repellents for 
mosquitoes, ticks, etc. are citronella oil, dimethyl 
plithalate, n-butylmesityl oxide oxalate, and 2-ethyl 
hexanediol-1,3. Actidione is the most effective ro- 
dent repellent, but is too toxic and too costly to use. 
Tluuram disulfide, amino complexes with trinitro- 
benzene, and hexachlorophene are sucessfully used. 
Copper naphthenate and lime/sulfur mixtures pro- 
tect vegetation against rabbits and deer. Shark re- 
pellents are copper acetate or formic acid mixed 
with ground asbestos. Bird repellents are chiefly 
based on taste, but this sense varies widely with the 
type of bird, so that generalization is impossible. 
Alpha-naphthol, naphthalene, sandalwood oil. qui- 
nine and ammonium compounds have been used, 
with no uniformity of result. See also fumigant. 

(2) A substance which, becasuse of its physico- 
chemical nature, will not mix or blend with another 
substance. All hydrophobic materials have water- 
repellent properties due largely to differences in 
surface tension or electric charges, e.g., oils, fats 
and waxes, and certain types of plastics. Silicone 
resin coatings can keep water from penetrating ma- 
sonry by lining the pores, not by filling them; they 
will not exclude water under pressure. 

replacement. See substitution. 

replication. Making a reverse image of a surface by 
means of an impression on or in a receptive mate- 
rial; usually applied to microscopic techniques for 
obtaining plastic replicas of observed objects. In 
biochemistry the term refers to reproduction of the 
DNA molecule, which is composed of two interlock- 
ing chains of nucleotides (double helix). It repro- 
duces itself by forming two identical daughter mole- 
cules, each of which receives one of the two chains 
of the original molecule, the other in each case being 
synthesized from nucleic acids by enzymes (DNA 
polymerases). In the drawing below, the solid lines 
are the strands of the original molecule and the 
broken lines are the synthesized strands; 

parent DNA daughters 


+ 


See also deoxyribonucleic acid; genetic code. 

reprography. A coined name for the technique of re- 
producing drawings, blueprints and typographic 
matter by the use of photosensitized papers, or 
more recently polyester sheeting, which may be 
coated with diazo dyes. The process has broad po- 
tential in the photocopying field and in communica- 
tions technology. 

Reppe process. Any of several processes involving 
reaction of acetylene (a) with formaldehyde to pro- 
duce 2-butyne-l,4-diol, which can be converted to 
butadiene; (b) with formaldehyde under different 
conditions to produce propargyl alcohol and from 
this, allyl alcohol; (c) with hydrocyanic acid to yield 




acrylonitrile; (d) with alcohols to give vinyl ethers; 

(e) with amines or phenols to give vinyl derivatives; 

(f) with carbon monoxide and alcohols to give esters 
of acrylic acid; (g) by polymerization to produce cy- 
clooctatetraene; and (h) with phenols to make resins. 
Tlie use of catalysts, of pressures up to 30 atmo- 
spheres, and of special techniques to avoid or con- 
tain explosions, are important factors in these pro- 
cesses. See also acetylene. 

rescinnamine C35H42N:0^. Alkaloid from certain spe- 
cies of Rauwolfia. 

Properties; White or pale buff to cream colored, 
odorless, crystalline powder. Darkens slowly on ex- 
posure to light, more rapidly when in solution. Solu- 
ble in chloroform and acetic acid. Slightly soluble in 
water; soluble in organic solvents. M.p. 238° C (in 
vacuum). 

Grade; N.F. 

Hazard; Moderately toxic. 

Use; Medicine. 

Research octane number. See octane number. 

resene. The unsaponifiable component of rosin and 
other natural resins. 

rcserpine C3JH40N2O9. An alkaloid. 

Properties; White or pale buff to slightly yellowish, 
odorless powder. Darkens slowly on exposure to 
light, and darkens more rapidly in solution. Insolu- 
ble in water; very slightly soluble in alcohol. Soluble 
in chloroform and benzene. M.p. 264-265°C (de- 
composes). 

Derivation; From Rauwolfia serpentina (q.v.). 

Grade; U.S.P. 

Uses; Medicine, often in the form of its salts; animal 
feeds; antihypertensive agent. 

“Reserpoid.”’” Trademark for reserpine (q.v.). 

residual oil. A liquid or semiliquid product resulting 
from the distillation of petroleum and containing 
largely asphaltic hydrocarbons. Also known as as- 
phaltum oil, liquid asphalt, black oil, petroleum 
tailings, and residuum. Combustible. 

Containers; Tank cars. 

Uses; Roofing compounds; hot-melt adhesives; fric- 
tion tape; sealants; heating oil for large buildings, 
factories, etc. See also fuel oil. 

“Resilon.”^^* Trademark for a bituminous base lining 
for chemical process equipment. 

Use; To resist acids and alkalies up to 150°F. 

“Resimene.”’* Trademark for melamine and urea- 
formaldehyde resins. Supplied in organic liquid so- 
lutions. The melamine is also available in water- 
alcohol, and soluble spray-dry powders. 

Uses; Paint, varnish, lacquer for automobiles, ma- 
chinery , appliances, construction; electronics, mis- 
siles; chemicals; pulp and paper. 

resinate. A salt of the resin acids found in rosin 
(q.v,). They are mixtures rather than pure com- 
pounds. For uses, see soap (2). 

“Resin C.”'” Trademark for a neutral synthetic coal- 
tar resin of high styrene content. 

Properties; Light color; m.p. 115-123°C; sp. gr., ap- 
prox 1.05; mineral oil cloud point, 130-i50°C. 

Containers; 55-gal steel drums. 

Uses; To impart alkali- and grease-resistance to floor 
tile. 

“Resinite.”^^ Trademark for polyvinyl chloride film 
(q.v.). 
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resin, ion-cxchanRc. Sec ion-cxcliangc resins. 

resin, liquid. An organic polymeric liquid which, when 
converted into its final state for use, becomes solid 
(ASTM). E.xampic: linseed oil, raw or heat-bodied 
(partially polymerired). See also drying oil; rcsinoid. 

resin, natural, (a) Vegetable-derived: amorphous mix- 
tures of carboxylic acids, essential oils and terpenes 
occurring as exudations on the bark of many varie- 
ties of trees and shrubs. They arc combustible; elec- 
trically nonconductivc; hard and glassy with con- 
choidal fracture when cold, and soft and sticky 
below the glass transition point (q.v.). Most arc .sol- 
uble in alcohols, ethers and carbon disulfide, and in- 
soluble in water. The best known of these are rosin 
and balsam, obtained from coniferous trees; these 
have a high acid content. Of more remote origin arc 
such resins as kauri. Congo, dammar, mastic, sanda- 
rac, and copal. Tlieir use in varnishes, adhesives, 
and printing inks is still considerable, though dimin- 
ishing in favor of synthetic products, (b) Miscellane- 
ous types: Shellac (q.v.), obtained from the secretion 
of an Indian insect, is sliii in gcncrai use as a trans- 
parent coating. Amber (q.v.) is a hard, polymerized 
resin that occurs as a fossil. Ester gum (q.v.) is a 
modified rosin. Amorphous sulfur is considered an 
inorganic natural restn. Liquid resins, sometimes 
called resinoids (q.v.), arc represented by linseed 
and similar drying oils. See also gum. natural (note); 
resin, .synthetic (note). 

rcsinoRr.apliy. The science of the morphology, struc- 
ture. and related descriptive characteristics, as cor- 
related with composition or treatment and proper- 
ties or behavior, of resins, polymers, plastics, and 
their products. 

resinoid. Any thermosetting synthetic resin, cither in 
its initial temporarily fusible slate or its final infusi- 
ble state (ASTM). Heat-bodied linseed oil, partially 
condensed phenol-formaldehyde, and the like, arc 
also considered resinoids. 

rcsinol. A coal-tar distillation fraction containing 
phenols. It is the fraction soluble in benzene but 
insoluble in light petroleum, obtained by solvent ex- 
traction of low temperature tars or similar materi- 
als. Resinols arc very sensitive to heal and oxida- 
tion. 

“Rcsinox."” Trademark for a series of phenolic res- 
ins. supplied in various forms suitable for applica- 
tions as bonding agents for shell molding and as 
core binders for metal casting; impregnants or 
bonding materials for grinding wheels, brake lin- 
ings. insulation and similar industrial uses; as pipe 
linings, air conditioning equipment coalings; special 
primers; as laminating, bonding, impregnating resins 
for paper, fibers, for use in can, drum, and tank car 
linings requiring a high degree of chemical and sol- 
sent resistance, and lor hcav\ duty products, such 
as equipment housings. Special iormulaiions for 
high temperature use for space technologs. 

resin, ssnihctic. A man-made high poKmer (q \ ) re- 
sulting from a chemical maction betueen two (or 
more) substances, usually with heat or a catalsM 
This definition includes sMithctic rubbers, siloxanes, 
and silicones, but excliuic.s nuHlified, wnier-soluMc 
poKmers (often called icsins) Distinction should be 
made between a ssnthetic restn and a plastic (q s ) 
the foimer is tlic polsmer itself, wlicreas the iaitci 


is the polymer plus such additives as filters, color- 
ant. plasticizers, etc. 

Tlic first truly svnihctic resin vsas developed bv 
B,ackeland (q.v.) In 1911 (phcnol-formaldehydcj. 
Iliis was soon followed by a petroleum-dcriscd 
product called coumarone-indene. which did indeed 
liavc the properties of a resin (see “Cumar"). Tlie 
first synthetic elastomer was polychloroprcne (I9.H) 
originated by Nieuwiand. and later called neoprene. 
Since then many new types of synthetic polymers 
have been synthesized, perhaps the most sophisti- 
cated of which arc nylon and its congeners (polya- 
mides. by Carolhers, q.v.) and the inorganic silox- 
anc group (Kipping). Other important types arc 
alkyds, aciylics. aminoplasts. polyvinyl halides, 
polyester, epoxies and polyolefins. 

In addition to their many applications in plastics, 
textiles, and paints, special types of synthetic resins 
arc useful as ion-cxchangc media (q.v.). See also 
plastic; paint; fiber; film; elastomer. 

S’oic: Because the term “resin" is so broadly used as 
to be almost meaningless, it would be desirable to 
Tcsiiin ins appViKdioTi to natural oTgano-so’iuWic. by- 
drocarbon-based products derived from trees and 
shrubs. But in view of the tendency of inappropriate 
terminology to “gel" irreversibly, it seems like a los- 
ing battle to attempt to replace “synthetic resin" 
with the more precise “synthetic polymer." 

See also note under gum. natural. 

•‘Rcsipon."'''" Trademark for a series of textile resin 
finishes. 

BC: Methylated urea-formaldehyde type. 

C: Standard urea-formaldehyde type.’ 

NC: Ethylene urea type. 

NDC: Cyclic urea type, for wash and wear finishes. 
ST: Tria’zonc type. ’ 

V: Polyvinvl acetate emulsion. 

RF; Solubilized alkyd type. 

resist. A material which will prevent the fixation of dye 
on a fiber, thus making color designs and pattern 
prints possible. Tlic resist may act mechanically, ns 
a wax. resin or gel which prevents absorption of the 
dye. or it may act chemically to neutralize either the 
dye or its accompanying mordant. Citric acid, oxalic 
acid, and various alkalies are among the more com- 
mon resists of the chemical type. 

•'Resisfopen."'"' Trademark for sodium o.xacillin. 

resistor composition. A specially treated semiconduct- 
ing metal powder compounded with glass binders and 
icmporars' organic carriers. Can be applied to glass 
or ccnimic surfacc.s by stenciling, spraying, brush- 
ing or dipping; firing ranee I3(X)" to 14(X)'I-. 
Compositions can be blended with members of the 
same senes to pnxluce intermediate rcMsiance val- 
ues. Fired resistors have good reproducibility, low 
temperature and voltage coefficients, and stabihtv to 
abrasion, moisture, and rclativclv high (12.VC) 
ambient temperature. 

Containers, 1- to .'?2-o/ k'lrs 

Ifscs; To produce fired-on resistor components for 
electronic circuits 

“Rcslslox.""'’’ Trademark for stabih/cd grades o! 
copper powder asvaving a minimum of 9'J copper 
with a specific gravitv of KO and app.irent densstv 
range of 2 d-,' 5 grams per cubic centimeter S'ar- 
keted in several grades ol various panicle sizes- 


Superior mirnhers refer to Manufacturers of Trade >lark I’roducts. For page number see Contents. 



‘RESITAN’ 


750 


Uses; Fabrication of porous bearings; sintered fer- 
rous machine parts; catalysts; magnesium chloride 
cements; metal friction surfaces; electric brushes; 
electrical contacts; metallic paints. 

“Resitan.”^"® Trademark for a synthetic tanning agent 
of the phenolic type with improved light fastness. 

resife. See C-stage resin. 

resifol. See B-stage resin. 

“Resloom.”** Trademark for a series of synthetic resins. 

E-50 Resins. Supplied at 50% solid cyclic ethylene urea- 
formaldehyde resin in liquid form. 

Melamine. A series of essentially monomeric mel- 
amine resins. 

Use; Textile industry. 

“Resmetal.”^ Trademark for a resin-metal composi- 
tion which when catalyzed converts to metal-like 
solid. Recommended for mold making, patching, 
forming and general repair of metal surfaces and 
objects. 

“Resodors.”'^ Trademark for products for use in the 
neutralization of objectionable odors in plastics. 

“Resoform.”^”’ Trademark for a line of dyestuffs 
used for coloring plastics. 

resol. See A-stage resin. 

“Resolube.”^®’ Trademark for a wide temperature 
high film strength lubricant (to — 70° F) which does 
not have the plastic-attacldng properties of most 
synthetic low-temperature oils. 

resonance. (1) In chemistry, resonance (or mesomer- 
ism) is a mathematical concept based on quantum 
mechanical considerations (i.e., the wave functions 
of electrons); it is used to describe or express the 
true chemical structure of certain compounds which 
cannot be accurately represented by any one valence- 
bond structure. It was originally applied to aromatic 
compounds such as benzene, for which there are many 
possible approximate structures, none of which is 
completely satisfactory (see benzene). The resonance 
concept indicates that the actual molecular struc- 
ture lies somewhere betewen these various approxi- 
mations, but is not capable of objective representa- 
tion. This idea can be applied to any molecule, 
organic or inorganic, in which an electron pair bond 
is present. The term “resonance hybrid” denotes a 
molecule which has this property. Such molecules 
do not vibrate back and forth between two or more 
structures, nor are they isotopes or mixtures; the 
resonance phenomenon is rather an idealized expres- 
sion of an actual molecule which cannot be accurately 
pictured by any graphic device. 

(2) In the terminology of spectroscopy, resonance 
is the condition in which the energy state of the in- 
cident radiation is identical with that of the absorb- 
ing atoms, molecules, or other chemical entities. 
Resonance is applied in various types of instrumen- 
tal analysis such as nuclear resonance absorption 
and nuclear magnetic resonance. See also absorp- 
tion spectroscopy. 

Note: The multiple meanings of “nucleus” and “res- 
onance” can be a source of confusion, especially 
when these terms are closely associated, as in nu- 
clear magnetic resonance and resonance of a molecu- 
lar nucleus. In the first of these expressions, nucleus 
is used in sense (1) under nucleus, and resonance in 
sense (2) under resonance. In the second expression, 
nucleus is used in sense (3) under nucleus and res- 
onance in sense (I) under resonance. 


resorcinol (resorcin; meta-dihydroxybenzene; 3-hydroxy- 
phenol) C6H4(0H)2. 

Properties; White crystals, becoming pink on expo- 
sure to light when not perfectly pure; sweet taste; 
sp. gr. 1.2717; m.p. I10.7°C; b.p. 281°C; soluble in 
water, alcohol, ether, glycerol, cerol, benzene and 
amyl alcohol; slightly soluble in chloroform. Com- 
bustible. Flash point 261°F; autoignition temp. 
1126°F. 

Derivation; By fusing benzene-meta-disulfonic acid 
with sodium hydroxide. 

Grades; U.S.P.; powder; resublimed; pure; reagent; 
technical; crude. 

Containers; 25- to 350-lb fiber drums; multiwall paper 
bags. 

Hazard; Moderately toxic. Irritant to skin and eyes. 
Uses; Resorcinol-formaldehyde resins; dyes; pharma- 
ceuticals; cross-linking agent for neoprene; rubber 
tackifier; adhesives for wood veneers and rubber-to- 
textile composites; medicine; manufacture of styph- 
nic acid. 

resorcinol acetate (resorcinol monoacetate) 
HOC6H4OCPCH3. 

Properties; Viscous, pale yellow or amber liquid with 
a faint odor and a burning taste. B.p. about 283°C 
(dec); boiling range (10 mm); 150-I53°C. Saturated 
solution is acid to litmus. Soluble in alcohol and 
most organic solvents; sparingly soluble in water. 
Sp. gr. 1.203-1.207. Combustible. Low toxicity. 
Derivation; Action of acetic anhydride on resorcinol. 
Grades; C.P.; N.F. 

Containers; Glass bottles; drums. 

Uses; Medicine; cosmetics. 

resorcinol blue. See lacmoid. 

resorcinol diglycidyl ether (RDGE; 1,3-diglycidyloxy- 
benzene; meta-bis(2,3-epoxypropoxybenzene) 
C6H4(0CH2 CH0C H;)2. 

Properties; Straw-yellow liquid; sp. gr. 1.21 (25°C); 
b.p. 172°C (0.8 mm); refractive index 1.541 (n 25/D); 
viscosity 500 cp (25°C); flash point 350° F (COC). 
Combustible. Low toxicity. Miscible with most or- 
ganic resins. 

Use; Epoxy resins. 

resorcinol dimethyl ether (dimethyl resorcinol; 1,3-di- 
methoxy benzene) C6H4(OCHj)j. 

Properties; Pale straw-tint liquid; b.p. 204-212°C; sp. 
gr. 1.063-1.066 (25/25°C); refractive index (n 20/D) 
1.523-1.527. Combustible. Low toxicity. 

Uses; Organic intermediate; flavoring. 

resorcinol-formaldehyde resin. A type of phenol-form- 
aldehyde resin. Permanently fusible; soluble in water, 
ketones, and alcohols. By dissolving and adjusting 
the pH to 7, an adhesive base is formed. These ad- 
hesives can be used whenever phenolics.are used and 
where fast or room-temperature cure is desired. An 
important use of these adhesives is in wood gluing, 
particularly marine plywood. 

resorcinol monobenzoate C6H5COOC6H4OH. 
Properties; White, crystalline solid; m.p. 1 32-1 35° C; 
b.p. 140° C (0.15 mm); insoluble in water, benzene, 
di-(2-ethylhexyl)ph\hala\c. Soluble in acetone and 
ethanol. Combustible. Low toxicity. 

Uses; Noncoloring ultraviolet inhibitor for various 
plastics; color stabilizer in cosmetic compositions. 

resorcinolphthalein. See fluorescein, 
resorcinolphthalein sodium. See uranine. 
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alpha-rcsorcjlic acid (3,5-dihydroxyben7-oic acid) 
(OH)2aH,COOH. 

Properties: White crystals, m.p. 237°C. Soluble irt 
water, ethanol and ether. Combustible. Low toxicity. 
Grade: C.P. 

Uses: Intermediate for dyes; pharmaceuticals; light 
stabilizers; resins. 

beta-resorcylic acid (BRA; 2,4-dihydroxy benzene car- 
boxylic acid; 2,4-dihydroxybenzoic acid; 4-hydroxy- 
salicylic acid; 4-carboxyresorcinol) 

(OH)2Q,HjCOOH. 

Properties: White needles; m.p. (with decomposition) 
21 9-220° C; b.p., decomposes; almost insoluble in 
water and benzene; soluble in alcohol, ethyl ether. 
Tlie sodium, potassium, ammonium, calcium and 
barium salts are soluble in water; the silver, lead 
and copper salts are only slightly soluble. Combus- 
tible. Low toxicity. 

Containers: 100-lb net nonreturnable fiber drums. 
Uses: Dyestuff and pharmaceutical intermediate; chem- 
ical intermediate in synthesis of fine organic chemicals. 

respiration. (1) In man and animals, inhalation of 
oxygen and exhalation of carbon dioxide; the oxy- 
gen supports the oxidation (combustion) of organic 
nutrients in the body, yielding energy, carbon diox- 
ide and water. (2) In growing plants, respiration 
occurs in both the presence and the absence of light. 
Some of the energy produced in respiration is used 
to form adenosine triphosphate, pyruvic acid, and 
other metabolic intermediates. Fruits and vegetables 
continue to respire after harvest, a fact that must be 
taken into account in transportation and storage. 

"Reswax."''- Trademark for a series of wa.x-resin 
blends used as coatings and hot melt adhesives in 
paper conversion. The polymers used include butyl 
rubber, polyisobutylenc, clilorinatcd rubber, poly- 
ethylene, and stj'renc co-polvincrs. 

“Resyn."” Trademark for a scries of synthetic resin- 
base adhesives and coatings, 

ret. To reduce or digest fibers, especially linen, by 
enzymatic action. 

retarder. Sec inhibitor. 

“Retardion."'” Trademark for an ion-exchange resin 
used in ion retardation, a scpar.uion process in 
which the flow of ions through a column is retarded 
by the ion-absorbing properties of the resin, 

“Retardsol.’'''”’ Trademark for a petroleum solvent 
(solvent naphtha), 

llazard; Highly flammable, dangerous fire risk, 

“Reteir 205.’^'' Trademark for a strongly cationic, 
high molecular weight, synthetic, water-soluble poly- 
mer, ,A finely divided white powder; dissolves in 
cither hot or cold water to produce clear, smooth, 
viscous, nonthixotropic solutions. Available in a va- 
riety of viscosity grades and cationic functionality. 
“Rctcn" 763 is an aqueous solution of a modified 
polyamidc-cpichlorohydrin resin. 

Uses; Floeculant. binder and visaisificr. 

retinal. Preferred name for retinene. 

retincnc (sitamin .A aldehvdc; retinal) C.- ll.-.O, A ncc- 
essars component of rluxiopsm. the light-sensitisc 
pigment of the eye Retincnc is the aldchvde form 
of \iiamin .A, which is an alcohol. 


retinol (1) CjjHcjOH. A component of vitamin .A. 

Sec also carotene. 

(2) A resin distillate similar to rosin oil (q.v.). 

rctortinp. A process much used in the early years of 
chemistry for destructive distillation of hca\-y organic 
liquids and for laboratory separations. It involves the 
use of a cylindrical ve.sscl made of glass (for labora- 
try work), fireclay or metal, with a neck bent at a 
downward angle to facilitate distillation. For gas 
manufacture the equipment is built on a heavier 
scale to handle destructive distillation of coal. Use 
of this term has been revived in current develop- 
ments for processing shale oil (q.v.). 

“Rctrol.”*’' Trademark for an acid-activated clay 
used as decolorizing adsorbent for refining used crank- 
case or other industrial oils. See also “Filtrol.” 

reverse osmosis. Sec osmosis; desalination. 

reversible. (1) A chemical reaction which proceeds 
first to the right and then to the left when the ambient 
conditions arc changed; the product of the first re- 
action decomposes to the original components .as a 
result of different conditions of temperature or pres- 
sure. Examples are: H.-O + CO;i=iH;COi. in which 
the carbonic acid reverts to water and carbon dioxide 
on heating; NH4CI;=iNHt + HCI. in which the am- 
monium chloride decomposes on heating to ammonia 
and hydrogen chloride, which recombine on cooling. 

(2) A colloidal system such as a gel or suspension 
that can be changed back to its original liquid form 
by heating, addition of water, or other method. For 
example, evaporated egg white can be restored (recon- 
stituted) by addition of water. 

“Reversil.”'’' Trademark for an inert hydrophobic 
chromatography powder, designed as a reversed- 
phase column support or thin-layer powder. 

reversion. Tlic softening and weakening of a natural 
rubber vulcanizatc when the curing operation has 
been too long continued. 

“Rexforming."'''' A proprietary process combining 
certain of the elements of the "Platforming" pro- 
cess (q.i-.) and “Ude.x" extraction (q.v.) to convert a 
naphtha fraction into a highly aromatic motor fuel 
blending component of high octane rating. 

“Rex" (Afol)bdaie) Oranges and Reds.'’' Trademark 
for coprccipitations of normal lead chromate, lead 
sulfate, and lead molybdate. Used in pigments. 

“R/Ex" Neutron .Activation Foils and f'lux Wires.' ‘ 
Trademark for about 50 types of foils and wirc.s 
made of appropriate scry pure metals and alloss for 
neutron aaivation and other uses requiring liigh- 
purity material. 

"R/Ex" Neutron Gamma Shielding .Materials." ‘ Trade- 
mark for a group of materials composed of uniform 
mixtures of hcasy metals in a h>drogcn<vntaining 
base, to be used as shields against neutrons and 
gamma r.iys from nuclear reactors, particle accel- 
erators. and other radiation sources. Ilie htdroren- 
containing base material is gcnerallv poKethsfer.e. 
but epoxy, rubber or p.uaffin arc also used, fioron 
may be added for neutron capture. Lead is ge.-.er- 
ally used for gnmm.a attenuation. 

Reynold's numirer. The function DUP ;; used m fluid 
rtow calculations to estimate sshether How through a 
pipe or conduit is streamline or turbulent in nature 
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D is the inside pipe diameter, U is the average ve- 
locity of flow, P is density and n is the viscosity of 
the fluid. Different systems of units give identical 
values of the Reynold’s number, and values much 
below about 2100 correspond to streamline (low, 
while values above 3000 correspond to turbulent 
flow. 

“Rezad.”’’ Trademark for resorcinol derivatives and 
resins. 

“Rezipas.”'*'^ Trademark for aminosalicylic acid resin. 

“Rezklad.”'*' Trademark for epoxy-based flooring 
compound, grout, and cements. Gives corrosion- 
proof, strong, abrasion-resistant surfaces. 

“Rezyl.”" Trademark for short, medium, and long 
oil semioxidizing or oxidizing types of alkyd resins; 
also short nonoxidizing types; nondrying plasticizing 
types; specialty formulations. 

Uses: Baking enamels, interior and exterior brushing 
enamels, air dry finishes, nitrocellulose lacquers. 

Rf Symbol for rutherfordium (element 104). 

RFNA. Abbreviation for red fuming nitric acid. See 
nitric acid, fuming. 

Rh Symbol for rhodium. 

rhamnose QHiiOj. A deoxyhexose monosaccharide 
found combined in the form of glycosides in many 
plants. Two forms exist, alpha- and beta-, of which 
the alpha- is the more stable. 

Properties: White crystalline powder. Very soluble in 
water and in methanol; soluble in absolute alcohol; 
m.p. 82-92°C (alpha- form converts partially to the 
beta- form on heating). For equilibrium mixture op- 
tical rotation +9. 1 8° . 

Uses; Synthetic sweetener research. 

rhenium Re Metallic element, atomic number 75; 
group VIIB of the periodic table. Atomic weight 
186.2; valences 1 to 7; 4, 6, and 7 are most common, 
the last being the most stable. There are two iso- 
topes. 

Properties: Silver-white solid or gray to black pow- 
der; sp. gr. 21,02 (20°C); m.p. 3I80°C; b.p. 5630°C; 
tensile strength 80,000 psi; high modulus of elastic- 
ity. Attacked by strong oxidizing agents (nitric and 
sulfuric acids). Practically insoluble in hydrochloric 
acid. Retains its crystal structure all the way to its 
melting point; has widest range of valences of any 
element. Rhenium-molybdenum alloys are supercon- 
ductive at I0°K. Not attacked by sea water. Non- 
toxic. 

Source: Principally molybdenite. 

Derivation: Solutions from refinery residues (molyb- 
denum ore flue dust, copper ore treatment) arc (a) 
concentrated by salting-out processes and reduced 
by hydrogen gas under pressure to give the metal or 
(b) passed through an anionic resin from which pure 
rhenium can be extracted by a strong mineral acid. 
Forms: Powder which can be consolidated into rods, 
wires, or strips by powder metallurgy. Annealed 
metal is very ductile, and can be bent, coiled, or 
rolled. Single crystals 2 in. x .05-.005 in. dia. 

Hazard: Flammable in powder form. 

Uses; Additive to tungsten- and molybdenum-based 
alloys; electronic filaments; electrical contact mate- 
rial; high-temperature thermocouples; igniters for 
flash bulbs; refractory metal components of missiles; 
catalyst; plating of metals by electrolysis and vapor- 
phase deposition. 


rhenium heptasulfide Re2S7. 

Properties: Brown-black solid; sp. gr. 4.87; decom- 
poses to ReS 2 at 600° C. Insoluble in water; dis- 
solves in solutions of alkali sulfides. 

Hazard; Ignites on heating in air. 

Use; Catalyst. 

rhenium heptoxide Re207. 

Properties: Yellow crystalline solid; sp. gr. 6.103; 
m.p. approx. 297°C. Dissolves in water to form per- 
rhenic acid HRe04 (q.v.). Very soluble in alcohol. 

rhenium pentachloride ReCls- 
Properties: Dark green to black solid; sp. gr. 4.9; de- 
composes on heating. Decomposes in water; soluble 
in hydrochloric acid and alkalies. 

Derivation: By reacting rhenium heptoxide with car- 
bon tetrachloride at 400° C. 

rhenium trichloride ReCfl. 

Properties; Dark red solid; on heating emits green 
vapor from which the metal may be deposited; non- 
electrolyte in solution. Soluble in water and glacial 
acetic acid. 

Derivation; Distillation of rhenium pentachloride. 

rhenium trioxychloridc ReOiCI. 

Properties; Colorless liquid; sp. gr. 3.867 (20/4°C); 
m.p. 4°C; b.p. 131°C (760 mm). Decomposes in 
water; soluble in carbon tetrachloride; reacts readily 
with organic substances. 

rheology. Science of the deformation and flow of 
matter in terms of stress, strain and time. See liquid, 
Newtonian; dilatancy, thixotropy, and viscosity. Has 
important bearing on the behavior of viscous liquids 
in plastic molding. 

“Rheolube.”''*’ Trademark for a series of low-shear 
thixotropic greases and semifluid instrument lubri- 
cants for use where nonspreading properties are 
critical. 

rhesus factor (Rh factor). A substance present in the 
red blood cells of the rhesus monkey, and of ap- 
proximately 85% of an average white American pop- 
ulation. Tliose whose red cells contain this factor are 
termed Rh-positive; others, Rh-negative. A negative 
individual may develop anti-Rh antibodies, if Rh- 
positive red cells enter his blood; such antibodies 
can then agglutinate Rh-positive cells. Hemolytic > 
reactions may thus occur following transfusion of 
Rh-positive blood cells into a recipient previously 
sensitized and having Rh antibodies in the serum. 
Likewise, an Rh-positive fetus may give rise to anti- 
bodies in the blood of an Rh-negative mother; the 
antibodies, returning into the fetus, may then pro- 
duce the disease erythroblastosis fetalis. There are 
many subtypes of the Rh factor; these can be dis- 
tinguished by serologic tests, and the laws of their 
inheritance have been determined. 

rhizobitoxin. A recently developed broad-spectrum 
herbicide, which attacks young growth and new 
leaves but has little effect on older growth. Has low 
toxicity to humans (USDA). 

rho acid. See anthraquinone-l,5-disulfonic acid. 

rhodamine B C 2 RH 11 CIN 2 O. 1 . A basic red fluorescent 
dye, C.I. No. 45170, structurally related to xanthene. 
Properties; Green crystals or reddish violet powder. 
Very soluble in water and alcohol, forming bluish 
red, fluorescent solution; slightly soluble in acids or 
alkalies. 
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Derivation: By fusion of meta-diethylaminophenol 
and phthalic anhydride followed by • acidification 
with hydrochloric acid. 

Uses: Red dye for paper; also for wool and silk where 
brilliant fluorescent effects are desired and light- 
fastness is of secondar}’ importance; analytical re- 
agent for certain heavy metals; biological stain. 

rhodamine toner. Red to maroon lakes of rhodamine 
dyes and phosphotungstic or phosphomolybdic acid, 
lliey have good lightfastness and are used princi- 
pally in printing inks. See also phosphomolybdic 
pigment; phosphotungstic pigment. 

rhodanates. Synonym for sulfocyanates or thiocya- 
nates (preferred). See under the individual metals 
which form thiocyanates. 

rhodanides. See rhodanates, 
rhodanine (2-thio-4-keto-thiazolidine) 

SCH2C(0)NHCS. 

Properties: Finely c^slalline; light yellow color; sp. 
gr. 0.868; bulk density 0.617; m.p. decomposes, often 
violently, 166°C; pure material, I67-168.5°C; sol- 
uble in methanol, ethyl ether and hot water. 

Hazard: May explode when heated to 166°C, evolving 
toxic fumes. 

Use: Organic synthesis (phenylalanine); laboratory 
reagent. 

rhodinol. A mixture of terpene alcohols consisting 
principally of /-cilroncllol. 

Properties; Colorless liquid with a pronounced rose- 
like odor; sp. gr. 0.860-0.880 (25°C); refractive 
index 1.4630-1.4730 (20°C); optical rotation -4 to 
-9°. Soluble in alcohol and mineral oil; insoluble in 
glycerin. Combustible; low toxicity. 

Derivation: From Reunion geranium oil. 

Grade; F.C.C. 

Uses; Perfumery; flavoring agent. 

rhodinyl acetate. A mixture of terpene alcohol ace- 
tates' consisting primarily of /-citroncllyl acetate. 
Properties: Colorless to slightly yellow liquid with a 
rose-like odor; sp. gr. 0.895-0.908 (25°C); refractive 
indc.x 1.4530-1.4580 (20'=C); optical rotation -2' to 
-6°. Soluble in alcohol and mineral oil; insoluble in 
glycerin. Combustible; low toxicity. 

Derivation: Action of acetic anhydride on rhodinol in 
the presence of sodium acetate. 

Grades: Technical; F.C.C. 

Uses; Perfumery; flavoring agent. 

rhodium Rh Metallic element having atomic number 
45. group vill of the periodic system. .Atomic weight 
102.9055. No isotopes. Valence 3. 

Properties- White solid of platinum group; sp. gr 
12.41 (20°C); m.p. I966'"C; b.p. 45(K)"C. Insoluble 
in acids and aqua regia; soluble in fused potassium 
bisulfaie. Harder and higher-melting than platinum 
or palladium; highest in electrical and thermal con- 
diicitity of the platinum group. High surface rellcc- 
tivity. A strong complcMiig agent 
Occurrence; Ontario. So Atrica. Siberia. 

Dcnsation; Occurs \sith platinum, from sshich it is 
rccoscrcd during tlic purification ptoccss 
l-'orin-.’ Produa'd .is pouder. sshich can be fabricated 
bs c.isting or possder metalkirgs techniques Single 
erssta!' arc as ailable 

H.i/aii! l-i.umn.ib!e in possder torm lolcrancc 
(lurncs and diistst 0 1 mg per cubic meter s’f .iir. 
(soluble saltsi IMVII ing per cubic nictcr of air 


Uses: Alloy with platinum for high temperature ther- 
mocouple’s, furnace svindings. laboratory crucibles; 
spinnerets in rayon industry; electrical contacts; jesv- 
elry; catalyst; optical instrument mirrors; clectro- 
deposited coatings for metals: s-acuum-deposited 
glass coatings; headlight reflectors. 

rhodium chloride (rhodium trichloride) RhCli. 
Properties; Brosvnish red possder. Soluble in solu- 
tions of alkalies and cyanides; insoluble in acids, 
water. B.p. 800°C (sublimes); m.p. 450'500-C (dec). 

rhodochrositc MnCOj with partial replacement by Fc. 
Ca, Mg, Zn. 

Properties: Light pink, rose red. brownish red or 
brown mineral; svhite streak; vitreous to jxrarly lus- 
ter; photoluminesccni. Found in veins with ores of 
silver, lead, copper, manganese. 

Constants; Sp. gr. 3. 3-3.6; Mohs hardness 3-4. 
Occurrence: United States (Connecticut. New Jersey. 
Colorado, Montana, Nevada); Europe. 

Use; Manganese ore. 

rfiodonffe. An ore of manganese. Sec manganous sifi- 
cate. 

rhodopsin. Tlie rcd-light-scnsitivc pigment of the eye, 
(visual purple) consisting of the protein, opsin, and 
retinene (vitamin A aldehyde). It occurs in land and 
marine vertebrates. 

'■RhoduIinc.“'“' Trademark for basic dyestuffs, used 
for dyeing of silk, cotton, rayon, paper, leather, lac- 
quers’. and plastics. Also used as phosphotungstic 
toners or lakes for printing inks, wall paper and 
coated paper. Characterized by exceptional bril- 
liancy. 

‘‘Rhonilc.""’ Trademark for thermosetting modified 
and unmodified urea-formaldehyde conden.satcs. 
Supplied as water-clear solutions and aqueous 
pastes. Reactive with cotton, various grades pro- 
ducing shrink-resistance, crease-proofing or modi- 
fication of hand. 

Use; Finishing of natural and synthetic fabrics. 

‘‘Rhoplox."'' Trademark for aqueous dispersions of 
acrylic copolymers. White opaque emulsions. Vari- 
ous grades differing in hardness, flexibility, adhesion 
and tack of film; some thermosetting. Preiduce color- 
less transparent films with outstanding permanence, 
durability, adhesion, and pigment-binding capacity. 
Uses: Emulsion paints; paper coatings and saturation; 
floor sealers and wax emulsions; textile-backing and 
finishing; bonding fibers and pigments; clear and 
pigmented coatings on wood and metals. 

‘■Rhostdol.”'" Trademark for a synthetic rhodinol 
compound. 

■■Rhothanc." ' Trademark for an agriculttind insecti- 
cide based on l.l-bis (ch!orophenyl)-2,2-dic!iK'’ro- 
cthane and supplied as a wcttable powder or emul- 
sion concentrate 

■'Rhorjnu'." ' Trademark for enzyme concenti.itcs 
ssith diastatic or proteolytic .actis ity Bulf-colored 
powders or liquids of lung.i! or h.actcru! origin '.shicli 
iiydrolyze .and solubilize pr.itcms and starches 
Uses Dcsizing textile fabrics; drycie.ining. hqurf.ic- 
tion of st.irch paste. Icrmerrtatiari processes. rr..an-a- 
fjcturc of Ci’tn syrup, tish solubles, septic tank for- 
mukitions. .mima! Iced, mc.it tenderize.' 

‘‘Rhulitol.” Ir.idcm.iik for t.innic acid -olution it; •. ) 
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“Ria.”^" Trademark for a finely ground surface- 
treated urea. Also available as paste. Used as cure 
accelerator and activator for resins. 

Rib. Abbreviation for ribose. 

“Rib-Bak.”’‘^ Trademark for a latex compound that 
can be applied as a secondary carpet backing. 

riboflavin (vitamin 82) C17H20N4O6. 7,8-Dimethyl-lO- 
(l‘-D-ribityl) isoalloxazine. A crystalline pigment, 
the principal growth-promoting factor of the vita- 
min 82 complex. It functions as a flavoprotein in 
tissue respiration. A syndrome resernbling pellagra is 
thought to be due to riboflavin deficiency. 

Properties; Orange yellow crystals; bitter taste; m.p. 
282®C (dec). Slightly soluble in water arid alcohols, 
insoluble in lipid solvents, stable to heat in d^ form 
and in acid solution; stable to ordinary oxidation; 
unstable in alkaline solution, and quite sensitive to 
light. In solution, riboflavin has an intense greenish 
yellow fluorescence. Nontoxic. 

Units: Amounts are expressed in milligrams or mi- 
crograms of riboflavin. 

Sources (Food); milk, green leafy vegetables, egg 
yolk, liver, enriched flour, yeast. (Commercial): dis- 
tiller’s residues, fermentation solubles; synthetic pro- 
duction (indirectly from dextrose, lactose, yeast, and 
whey.) 

Grade: U.S.P.; F.C.C. 

Uses: Medicine; nutrition; animal feed supplement; 
enriched flours; dietary supplement. 

riboflavin 5'-phosphate (FMN; flavin mononucleotide). 
The phosphate ester of riboflavin (q.v.) in which 
the phosphate is esterified to the ribityl portion of 
riboflavin. It functions as a coenzyme for many 
flavine enzymes (q.v.). The riboflavin group has the 
ability to take up hydrogen atoms, thus oxidizing 
the substrate. 

Properties (sodium salt); Yellow crystals. Much more 
soluble than riboflavin in water. Quite sensitive to 
ultraviolet light. 

Derivation; By treating riboflavin with chlorophos- 
phoric acid. 

Containers (sodium salt): Fiber drums. 

Use: Dietary supplement; flavor potentiator. 

9-beta-D-ribofuranosyIadenine. See adenosine. 

ribonuclease. An enzyme which causes splitting of 
ribonucleic acid. Pancreatic ribonuclease, for exam- 
ple, cleaves only phosphodiester bonds that are 
linked to pyrimidine 3'-phosphates, It is a critical 
regulator of life processes in the cell. The first en- 
zyrne to be synthesized (1969), it is composed of 124 
amino acid residues. It is one of the few proteins 
for which the sequence of amino acids has been elu- 
cidated (the order or sequence of amino acids is of 
critical importance in the functioning of enzymes, 
genes, and nucleotides.) 

ribonucleic acid (ribose nucleic acid; RNA). Generic 
term for a group of natural polymers consisting of 
long chains of alternating phosphate and D-ribose 
units, with the bases adenine, guanine, cytosine, and 
uracil bonded to the 1-position of the ribose. Ribo- 
nucleic acid is universally present in living cells and 
has a functional genetic specificity due to the se- 
quence of bases along the polyribonucleotide chain. 

Four types are recognized; 

(I) Messenger RNA, synthesized in the living cell 
by the action of an enzyme that carries out the po- 
lyrnerization of ribonucleotides on a DNA template 
region which carries the information for the pri- 
mary sequence of amino acids in a structural pro- 


tein. It is a ribonucleotide copy of the deoxynucleo- 
tide sequences in the primary genetic material. 

(2) Ribosomal RNA, which exists as a part of a 
functional unit within living cells called the ribo- 
some, a particle containing protein and ribosomal 
RNA in roughly 1:2 parts by weight, having a par- 
ticle weight of about 3 million. (See ribosome). 
Messenger RNA combines with ribosomes to form 
polysomes containing several ribosome units, usually 
5 (e.g., during hemoglobin synthesis), complexed to 
the messenger RNA molecule. This aggregate struc- 
ture is the active template for protein biosynthesis. 

(3) Transfer RNA, the smallest and best character- 
ized RNA class. Its molecules contain only about 80 
nucleotides per chain. Within the class of transfer 
RNA molecules there are probably at least 20 sepa- 
rate kinds, correspondingly related to each of the 20 
amino acids naturally occurring in proteins. Trans- 
fer RNA must have at least two kinds of specificity; 
(a) It must recognize (or be recognized by) the proper 
amino acid activating enzyme so that the proper 
amino acid will be transferred to its free 2 - or 3-OH 
group, (b) It must recognize the proper triplet on 
the messenger RNA-ribosome aggregate. Having 
these properties, the transfer RNA accepts or forms 
an intermediate transfer RNA-amino acid that finds 
its way to the polysome, complexes at a triplet cod- 
ing for the activated amino acid, and allows trans- 
fer of the amino acid into peptide linkage. 

(4) Viral RNA isolated from a number of plant, an- 
imal and bacterial viruses, may be considered as a 
polycistronic messenger RNA. It has been shown to 
have molecular weights of I or 2 million. Generally 
speaking, there is one molecule of RNA per infec- 
tive virus particle. The RNA of RNA virus can be 
separated from its protein component and is also in- 
fective, bringing about the formation of complete 
virus. 

From article by F. J. Bollum in “Encyclopedia of 
Biochemistry.” 

See also deoxyribonucleic acid. 

D-ribose-5-phosphoric acid C5H9O4 • H2PO4. A constit- 
uent of nucleotides and nucleic acids. 

Properties; The barium salt (5'/5H20) is sparingly sol- 
uble in cold water and crystallizes in hexagonal 
plates. 

Derivation: From inosinic acid. 

Use; Biochemical research. 

ribosome. A ribonucleoprotein, the smallest organized 
structure in the cell; ribosomes occur in all cells in- 
cluding bacteria, fungi, algae, and protozoa. Tliey 
are the central point of protein synthesis (see deoxy- 
ribonucleic acid). They contain from 45 to 60% of 
ribonucleic acid (RNA), the balance being proteins. 
Ribosome crystals have been produced; in the elec- 
tron microscope these appear as sheets of black 
dots, each sheet (one ribosome thick) containing 
hundreds of ribosomes in recurring groups of four. 
See also ribonucleic acid. 

D-ribosyl uracil. See uridine. 

“Ricilan.”'*” Trademark for esters synthesized from 
castor oil and lanolin components. Amber viscous 
liquids. Used as hydrophobic emollients; pigment 
dispersants. 

ricin. White powder. The albumin of the castor oil 
bean is the toxic principle. Extracted from the 
pressed seeds with 10% solution of sodium chloride 
followed by precipitation with magnesium sulfate. 
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Hazard: Highly toxic by ingestion; small particle in 
cut or abrasion, eye or nose, may prove fatal. 

Use: Reagent for pepsin and trypsin. 

ricinine CgH802N2. l,2-Dihydro-4-methoxy-l-methyl- 
2-oxonicotinonitrile. 

Properties: White crystalline alkaloid; soluble in wa- 
ter, chloroform and ether. M.p. 201. 5°C; sublimes 
at 1 70-1 80° C under 20 mm pressure. 

Derivation: From castor oil seeds and leaves. 

Hazard: Highly toxic by ingestion. 

Uses: Biochemical research. 

ricinoleic acid (cis-12-hydroxyoctadec-9-enoic acid; 12- 
hydroxyoleic acid; castor oil acid) 
CH3(CH2)CH(0H)CH2CH:CH(CH2)7C00H. A C,s 
unsaturated fatty acid which comprises approxi- 
mately 80% of the fatty acid content of castor oil. 
Properties: Colorless to yellow viscous liquid; soluble 
in most organic solvents; insoluble in water. Sp. gr. 
0.940 (27.4/4° C); m.p. 5.5° C; b.p. 226° C (10 mm); 
refractive index 1.4697 (20° C). Dextrorotatory. 
Combustible. Low toxicity. 

Derivation: SaponifKation of castor oil. 

Uses: Soaps; Turkey red oils; textile finishing; source 
of sebacic acid and heptanol; ricinoleate salts; 12- 
hydroxystearic acid. 

ridnoleyl alcohol (9-octadecen-l,12-diol) 

CH3(CH2)5CH(0H)CH2CH:CH(CH2),CH20H. 

The fatty alcohol derived from ricinoleic acid. It 
has a long straight chain with one double bond and 
one hydroxyl group in a secondary position besides 
the primary group on the end. Available as a 90% 
product. 

Properties: Colorless non-drying liquid at room tem- 
perature. Iodine value 91.8%; cloud point below 10° F; 
boiling range 170-328°C; viscosity 51 (SSU/21°C); 
combustible; low toxicity. 

Derivation: Reduction of acid made from castor oil. 
Impurities: Oleyl and linoleyl alcohols. 

Uses: Protective coatings; polyesters; plasticizers; or- 
ganic synthesis, pharmaceuticals, lubricants, surface 
active agents. 

ricinus oil. See castor oil. 

“Ridzlik.”'*^ Trademark for an emulsifying agent de- 
veloped for treatment of oil spills in both fresh and 
salt water. Claimed to have minimal toxicity to ma- 
rine life and to be biodegradable. 

“Rigortex.”“ Trademark for vinyl copolymer coating 
for severe corrosive conditions. 

“Rila.””' Trademark for a group of fluorescent pig- 
ments in red, green, yellow and orange. They are 
based on such phosphors as zinc sulfide-cadmium 
sulfide, cadmium sulfide-strontium sulfide. 

Uses: Printing inks, fine coatings, paints, lacquers. 

“Rilsan.” Trademark for nylon 11. See nylon. 

ring compound. See cyclic compounds; alicyclic; aro- 
matic; heterocyclic. 

“Rio Resin.”*’’’"’ Trademark for a blend of resinous 
and protective materials. 

Properties: Orange to dark red; sp. gr. 1.13 ±; soft- 
ening point 54°C min. 

Use: Compounding heat-resistant copolymers and 
corona-resistant neoprene. 

ristocetin. An antibiotic produced by the fermentation 
of Nocardia lurida, a species of Actinomycetes. Tlie 
antibiotic has two components, ristocetin A and ris- 


tocetin B. The commercial product is a lyophilized 
preparation representing a mixture of A and B, of 
which B comprises no more than 25%. 

Properties: White or tan crystals or powder. Practi- 
cally odorless; freely soluble in water; practically in- 
soluble in organic solvents. 

Grade: U.S.P. 

Use: Medicine. 

Rittin^er’s law. The energy required for reduction in 
particle size of a solid is directly proportional to the 
increase in surface area. See also Kick’s law. 

Rn Symbol for radon. 

RNA. Abbreviation for ribonucleic acid (q.v.). 

roasting. Heating in the presence of air or oxygen. 
Most commonly used in converting natural metal 
sulfide ores to oxides as a first step in recovery of 
metals such as zinc, lead, copper, etc. Roasting is an 
oxidation process. See also smelting. 

“Robane.”'*" Trademark for squalane; used for der- 
matologicals, topical pharmaceuticals and cosmetics, 

Robison ester. See glucose 6-phosphate. 

“Robuoy.”'"^ Trademark for pristane (q.v.). 

“Roccal.”'^^ Trademark for a mixture of high molec- 
ular weight alkyl benzyl dimethyl ammonium chlo- 
rides in 10 and 50% aqueous solution. The alkyl 
groups are straight chain Cs to Cu from coconut 
fatty acids. Used as a germicide in the food and 
beverage industry, and for similar applications. 

Rochelle salt. See potassium-sodium tartrate. 

rock crystal. See quartz. 

rocket fuel (rocket propellant). A substance or mix- 
ture that has the capacity for extremely rapid but 
controlled combustion, which produces large vol- 
umes of gas at high pressure and temperature. They 
may be either liquid, solid, or combinations of both. 
Liquid monopropellants are hydrogen peroxide and 
hydrazine, catalyzed by finely divided metals to de- 
compose them into gases. Liquid bipropellants con- 
sist of the fuel and an oxidizer; typical fuels of this 
type are hydrogen, hydrazine, ammonia, and boron 
hydride, the oxidizers being oxygen, nitric acid, 
ozone, hydrogen peroxide, and water. 

Solid propellants include nitrocellulose, plasticized 
with nitroglycerin or various phthalates; inorganic 
salts suspended in a plastic or synthetic rubber (e.g., 
“Thiokol”) and containing a finely divided metal. 
The inorganic oxidizers used are ammonium and 
potassium nitrates and perchlorates. 

Rockwell hardness. See hardness. 

“Rodar.”‘” Trademark for an alloy composed of 
nickel, 29%; cobalt, 17%; manganese, 0.30%; iron, 
53.7%. 

Properties: Produces a permanent vacuum-tight seal 
with simple oxidation procedure; resists mercury 
corrosion; readily machined and fabricated; can be 
welded, soldered, or brazed. 

Forms: Wire; strip; bar. 

Use: Sealing metal to hard glass. 

rodenticide. A chemical used to kill rats and other ro- 
dents. See warfarin; squill. 

“Rodifqrm.”^’ Trademark for rubber accelerators 
supplied in the form of extruded rods or pellets. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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“Rodine.””- Trademark for red squill liquid extract 
rodenticides. 

“Rodo.”*’ Trademark for a series of blended essen- 
tial oils used to deodorize rubber. 

Roentgen, W. K. (1845-1923). German physicist who 
discovered x-rays in 1895 for which he was awarded 
the Nobel Prize in 1901. Application of these to a 
number of important problems in analytical chemistry 
was developed by the Braggs, Moseley, von Laue, 
and Debye and Sheerer. 

roentgen (r). The international unit of (quantity or dose 
for both x-rays and gamma rays. It is defined as the 
quantity of x- or gamma rays which will produce 
as a result of ionization one electrostatic unit of 
electricity of either sign in 1 cc (0.001293 g) of dry 
air as measured at 0°C and standard atmospheric 
pressure. The use of the roentgen unit has been ex- 
tended to include particle radiation such as alpha 
and beta particles and protons and neutrons. See 
also rad, curie. 

Rohrbach solution. 

Properties: Clear, yellow liquid. Very refractive; sp. 
gr. 3.5. 

Derivation; An aqueous solution of mercuric barium 
iodide. 

Hazard: Highly toxic by ingestion and inhalation. 
Uses; Separating minerals by their specific gravity; 
microchemical detection of alkaloids. 

“Romark.”'“'* Trademark for alkyd and chlorinated 
rubber type road-marking paints. 

ronnel. Generic name for 0,0-dimethyl 0-(2,4,5 tri- 
chlorophenyl) phosphorothioate, 
(CH,0)2P(S)0QH2C1 j. 

Properties; Powder or granules; m.p. 41°C. Insoluble 
in water; soluble in most organic solvents. 

Hazard; Toxic by ingestion and inhalation. Toler- 
ance, 10 mg per cubic meter of air. Cholinesterase 
inhibitor. Use may be restricted. 

Use; Pesticide. 

Shijjping regulations; (Rail, Air) Organic phosphate, 
solid, n.o.s.. Poison label. Not accepted on pas- 
senger planes. 

“Ronopole” Oil.'^^ Trademark for highly oxidized 
sulfonated castor oil. 

room temperature. An interior temperature from 20 
to 25°C (68 to 77° F), 

“Roracyl.”^* Trademark for a group of soluble dyes 
that have good affinity and fastness properties on 
leather. 

“Rosaldehyde.”'*® Trademark for a synthetic floral 
perfume base. 

rosaniline HOC(C6H4NH2)2C6H3(CH3)NH2. A triphe- 
nylmethane dye. 

Properties; Reddish brown crystals; m.p. 186°C (dec). 
Soluble in acids and alcohol; slightly soluble in water. 
Hazard: May be toxic. 

Uses: Dye (usually as the hydrochloride); fungicide. 

“Rosanlik.”'** Trademark for a synthetic replace- 
ment of otto of rose. 

roscoelite K2V4Al2Si602o(OH)4. A vanadium-bearing 
species of mica (q.v.). Formula variable, with V2O3 
up to 28%. Occurs as minute scales with micaceous 
cleavage; dark green to brown in color; pearly lus- 
ter. Mohs hardness 2.5; sp. gr. 3.0. 

Occurrence; Colorado, (California, Australia. 

Use; Source of vanadium. 


rose absolute. Pure oil of rose. Tlie first filtrate ob- 
tained on separation of waxes from the cooled alco- 
hol solution of rose concrete in perfume manufacture. 

rose concrete. Semisolid residue, a mixture of essen- 
tial oils and waxes, resulting from extraction of rose 
flower petals, leaves, seeds, fruit, roots, gums or 
bark by means of a volatile solvent. 

rose oil (otto of rose oil; attar of roses; rose flower oil) 
properties; Pale yellow, pale green, or pale red, trans- 
parent, essential oil; mild, sweet taste; strong, fra- 
grant odor; semi-solid at room temperature. Sp. gr. 
0.845-0.865; solidifying point 18-37°C; saponifica- 
tion value 10-17; acid value 0.5-3; refractive index 
(n 30/ D) 1.457-1.463, Combustible; nontoxic. 

Chief constituents; Geraniol, citronellol and phenyl- 
ethyl alcohol. 

Derivation: By steam distillation of the fresh flowers 
of Rosa damascena, Rosa centifolia, Rosa galica 
and Rosa alba. 

Grades: Bulgarian; French; Turkish; N.F.; F.C.C. 
Uses; Perfumes; flavoring. 

“Rosetone.”'^ Trademark for trichloromethylphenyl- 
carbinyl acetate (q.v.). 

rosewood oil. See oil bois de rose. 

rosin 

properties: Angular, translucent, amber-colored frag- 
ments; sp. gr. 1.08; m.p. 100-I50°C; acid no. not 
less than 150. Flash point 370° F. Insoluble in water; 
freely soluble in alcohol, benzene, ether, glacial ace- 
tic acid, oils, carbon disulfide, dilute solutions of 
fixed alkali hydroxides. Low toxicity. Hard and fri- 
able at room temperature; soft and very sticky when 
warm. Combustible. 

Chief constituents; Resin acids of the abietic and pi- 
maric types, having the general formula 
C19H29COOH, and having a phenanthrene nucleus. 
See also turpentine. 

Derivation: From pine trees, chiefly Pinus palustris 
and Pinus caribaea. (a) Gum rosin is the residue ob- 
tained after the distillation of turpentine oil from 
the oleoresin tapped from living trees, (b) Wood 
rosin is obtained by extracting pine stumps with 
naphtha and distilling off the volatile fraction, (c) 
Tall oil rosin is a byproduct of the fractionation of 
tall oil (q.v.). 

Grades; Virgin; yellow dip; hard; N.F. Wood rosin is 
grades B, C, D, E, F, FF, G, H, I, J, K, L, M, N, 
W-CJ (window-glass), W-W (water-white). The grad- 
ing is done by color, B being the darkest and W-W 
the lightest. 

Containers: Drums; multi-wall paper bags. 

Uses: Hot-melt and pressure-sensitive adhesives; 
mastics and sealants; varnishes; ester gum; solder- 
ing compounds; core oils; insulating compounds; 
soaps; paper sizing, printing inks; polyesters (formed 
by reaction of the conjugated acids of rosin with 
acrylic acid, followed by reaction with a glycol). 
See also abietic acid. 

rosin oil. 

Properties; Water-white to brown liquid; viscous; 
odorless; strong, peculiar taste. Soluble in ether, 
chloroform, fatty oils and carbon disulfide; slightly 
soluble in alcohol; insoluble in water. Essentially de- 
carboxylated rosin acids, Sp. gr. 0.980-1. IIQ; iodine 
number 112-115. 

Derivation; By fractional distillation of rosin, that 
portion distilling above 360° C being rosin oil. 
Containers; Drums; tank cars. 

Hazard; Spontaneous heating; fire risk when heated. 
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Uses: Lubricant; adulterant for boiled linseed oil; 
hot-melt adhesives; printing inks; impregnating pa- 
per for wrapping electric cables; core compounds. 

rosin soap. See sodium abietate, and soap. 

“Roskydal.”"'" Trademark for a series of unsaturated 
polyesters curing with peroxides for coating appli- 
cations. 

rosolic acid. See aurin. 

“Rotalin.”’* Trademark for a line of spirit-soluble 
printing colors. 

Uses; Principally in the printing of glassine and other 
types of paper and cellophane. 

“Rotax.”’"'* Trademark for a purified grade of 2-mer- 
captobenzothiazole. 

Use: Primary accelerator for rubber. 

rotenone (tubatoxin) C23H:206. A pentacyclic com- 
pound. 

Properties: White, odorless crystals. Soluble in ether, 
alcohol, acetone, and other organic solvents; insolu- 
ble in water. Not compatible with alkalies. Sp. 

1.27 at 20°C; m.p. 163°C; strongly levorotatory in 
solution, specific rotation for D line, 230° in ben- 
zene, 62° in ethylene dichloride. 

Grades: C. P. crystals; technical; also as extracts of 
derris and cube root. 

Containers: Fiber drums; tins; multiwail paper sacks. 
Hazard: Moderately toxic. Tolerance, 5 mg per cubic 
meter of air. 

Uses: Insecticide (toxic to fish); flea powders; fly 
sprays; mothproofing agents. 

“Rotoclor.”’* Trademark for ferric chloride solution 
with other additives specially prepared for rotogra- 
vure work. Contains 43% FeClj. Sold only in I55-ib 
carboys. 

rouge. (1) A high-grade red pigment used as a pol- 
ishing agent for glass, jewelry, etc. See also iron 
oxide red. 

(2) A cosmetic prepared from dried flowers of the 
safflower. 

“Rovana.”-'’’ Trademark for a thermoplastic vinyli- 
dene chloride copolymer filament in the form of a 
folded flat tape, offered in 300, 400 and 550 deniers. 

Roxel process. A process for increasing the flame re- 
sistance of cotton by chemically modifying the fiber, 
i.e., by applying a formulation consisting of tetrakis- 
(hydroxymethyl)phosphonium chloride (THPC) 
(q.v.), triethylolamine, and urea in aqueous solution. 
Tlrese substances crosslink with the hydroxyl groups 
of the cellulose (q.v.) to form an efficient and dura- 
ble protective medium. Tliis process is used in the 
manufacture of blankets, curtains, bed linen and in- 
dustrial safety garments. 

“Royalac.”^"'* Trademark for an accelerator for EPDM 
elastomers (q.v.). 

“Royalene.”’'"* Trademark for a low-cost, high-per- 
formance ethylene-propylene terpolymer. 

Properties: Resistance to ozone, heat, weather, sun- 
light aging, steam and chemicals. Resilient at low 
temperatures, excellent electrical properties and can 
be easily colored. 

Uses: Tires, automotive parts, tank cars, hoses, and 
insulation. 


royal jelly. A complex mixture secreted by ‘Svorker” 
honeybees, which comprises the sole nutrient of the 
queen bee. It contains 31% protein, 15% carbohy- 
drate, 15% lipid, plus vitamins. Tlie free fatty acid 
portion of the lipid is a mixture of Qo acids. 

“Royal Methyl Violet.”*'” Trademark for violet pig- 
ment produced by precipitation of the basic methyl 
violet dyestuff with phosphomolybdic acid. 

Use: Printing inks. 

“Royal Spectra.”'” Trademark for an impingement 
carbon black. Used in specialty application requir- 
ing highest blackness and reinforcing power. 

“Royal Victoria Blue.””' Trademark for blue pig- 
ment produced by precipitation of basic Victoria 
Blue dye with phosphomolybdic acid. Used in print- 
ing inks and some paints. 

“RPA.”‘* Trademark for a group of peptizing agents 
for natural and synthetic rubber. 

No. 2. 2-Naphthalenethiol, C10H7SH, with inert wax. 

No. 3. 36% or 71% xylenethiols, (CH 3 ) 2 C 6 H 3 SH, in 
an inert hydrocarbon. 

No. 6. Pentachlorothiophenol, CsClsSH. 

“RR-10.”’* Trademark for a group of mixed dixylyl 
disulfides, [(CH 3 ) 2 C 6 H 3 ]S 2 . Used to accelerate de- 
vulcanization of natural rubber, SBR, and mixed 
scrap for reclaiming purposes. 

RR add. See 2-amino-8-naphtho!-3,6-disulfonic acid 
(q.v.). 

“RSR.””^ Trademark for a proteolytic enzyme prep- 
aration for removal of stains; available in powder 
form specifically designed for removing albuminous 
spots and stains from garments. 

“RTV.”’''^ Trademark for a family of silicone rubber 
compounds. RTV (room temperature-vulcanizing) 
rubbers have good physical properties and electrical 
properties similar to silicone rubber. 

Uses: Sealing, caulking, encapsulating and flexible 
mold-making in electronic, aircraft, missile, and 
building industries. 

See also silicone (uses). 

Ru Symbol for ruthenium. 

“Rubanox Red.”''" Trademark for lithol rubine pig- 
ments of bright bluish-red shades. Composed of cal- 
cium salts of azo pigments formed when 4-aminotol- 
uene-3-suIfonic acid is coupled with beta-hydroxy- 
naphthoic acid. 

Uses: Printing inks, paints, enamels, lacquers, rub- 
ber, plastics, wallpaper, floor coverings. 

rubber. Any of a number of natural or synthetic high 
polymers having unique properties of deformation 
(elongation or yield under stress) and elastic recov- 
ery after vulcanization (q.v.) with sulfur or other 
cross-linking agent, which in effect changes the 
polymer from thermoplastic to thermosetting. Tlie 
yield or stretch of the vulcanized material ranges 
from a few hundred to over 1000 per cent. The defor- 
mation after break, called “permanent set,” is usu- 
ally taken as the index of recovery; it ranges from 5 
to 10% for natural rubber to 50% or more for some 
synthetic elastomers, and varies considerably with 
the state of vulcanization and the pigment loading. 
See also elastomer; rubber, natural; rubber, synthetic. 

rubber cement. See adliesive, rubber-based. 
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rubber, chlorinated. An elastomer (natural rubber or 
a polyolefin) to which 65% of chlorine has been 
added to give a solid, film-forming resin. White, 
amorphous powder available in viscosity grades 
from 5 to 125 centipoises, the figures indicating vis- 
cosity of a 20% solution in toluene. Decomposes at 
I25°C. Soluble in aromatics; insoluble in alipliatics 
and alcohols. Compatible with almost all natural 
and synthetic resins. Chief use is in maintenance 
paints (marine, swimming pool, traffic, masonry, 
etc.). See also “Parlon,” “Hypalon,” rubber hydro- 
chloride. 

Hazard; Do not dry-mill chlorinated rubber with zinc 
oxide; mixture reacts violently at 2I6°C. Do not use 
in baked enamels. 

rubber, cold. See cold rubber. 

rubber fiber. Generic name for a manufactured fiber 
in which the fiber-forming substance is comprised of 
natural or synthetic rubber (Federal Trade Commis- 
sion). Often the rubber is a core around which cot- 
ton or other fibers are wrapped to make an elastic 
yarn used for girdles, swimwear, elastic bands and 
tapes. 

rubber, hard. A rubber compounded with from 30 to 
50% by weight of sulfur and cured until an ex- 
tremely hard, brittle product is formed. Lime or 
magnesia is used as activator. The theoretical maxi- 
mum of sulfur that can combine chemically with 
rubber hydrocarbon is 32%. Combustible; nontoxic. 
Hazard: Flammable in form of dust. 

Uses: Battery boxes; tank linings; acid- and alkali- 
resistant equipment; combs. As dust, filler for low- 
cost rubber products. 

rubber hydrochloride. A hydrochloride derivative, as 
distinct from a chlorine derivative. 

Properties: Thermoplastic white powder or clear 
film. Odorless, tasteless, nonflammable, nontoxic. 
Chlorine content 29-30.5%. Soluble in aromatic hy- 
drocarbons. Softens at II0-120°C. Films are highly 
resistant to moisture, oils, acids and alkalies but 
tend to become brittle on exposure to sunlight. The 
life of such films is greatly extended by the incorpo- 
ration of suitable stabilizers and plasticizers. 
Derivation: A solution of natural rubber is treated 
with anhydrous hydrogen chloride under pressure 
and at low temperature. After neutralization of ex- 
cess hydrogen chloride the product is precipitated 
by the addition of ethyl alcohol. 

Uses; Protective coverings for machinery, rainclotli- 
ing, shower curtains, food packaging. 

“Rubber Lubricant RL 684.”^^^ Trademark for a poly- 
oxyalkylene glycol formulation; used as a lubricant 
for mounting tires. 

rubber latex. See latex. 

rubber, liquid. Any of several proprietary products 
consisting of high polymers in liquid form for use as 
coatings, adhesives, etc. For manufacturers, see 

rubber, natural (polyisoprene, NR) (CsHs)^ or 
/ H CHs \ 

^CH2=C-C=CH2j^ 

(a) Crude (unvulcanized): 

Properties: Sp. gr. 0.92. Chemically unsaturated. 
Amorphous when unstretched, but has oriented 
crystal structure on stretching. Not stable to tem- 
perature changes (thermoplastic); readily oxidizable 
by mastication. Soluble in acetone, carbon tetra- 


chloride and most organic solvents. Refractive index 
1.52; dielectric constant about 2.5 Combustible. 
Nontoxic. Processed by calenders and extruders; can 
be injection-molded with low sulfur and high accel- 
erator. Cured by hot-molding or in open steam, at 
temperatures from 120 to 150°C after addition of 
about 3% sulfur, 1% organic accelerator, 3% zinc 
oXide, plus fillers or reinforcing agents. The only 
factors of significance in vulcanization are the time 
of exposure to heat and the temperature used. 

Derivation; From latex (q.v.) obtained from Hevea 
trees; coagulated with acetic or formic acid. Also 
made synthetically. See “Coral,” “Natsyn.” 

Occurrence: Malaya, Sumatra, Ceylon, Java, Brazil. 

Grades: Ribbed smoked sheets; pale (yellow) crepe; 
brown crepe. 

Containers: Burlap or polyethylene-wrapped bales; 
wooden boxes. 

Uses: Cements, adhesives, electrical insulating tapes 
afid cable wrapping. 

(b) Cured (vulcanized, i.e., sulfur cross-linkages): 

Properties; High tensile strength; relatively low per- 
manent set; insensitive to temperature changes; at- 
tacked by heat, atmospheric oxygen, ozone, hydrq- 
cS.cbaci.s. and imsabirated £at,s. and ails;, imoluble La 
acetone; permeable to gases; supports combustion; 
abrasion resistance poor unless compounded with 
carbon black; dissipates vibration shock; high elec- 
trical resistivity. 

Uses: Vehicle tires, hose, conveyor belt covers, foot- 
wear, specialized mechanical products, drug sundries, 
foam rubber, electric insulation, etc. 

Note: Gutta percha and balata have similar chemical 
composition (isomeric) but have very different prop- 
erties and few commercial uses. 

See also latex. 

rubber sponge (foam rubber; cellular rubber). A flexi- 
ble foam produced by beating air into rubber latex 
with subsequent vulcanization, or by incorporating 
afnmonium carbonate or sodium bicarbonate into a 
strongly masticated rubber stock. The heat of vul- 
canization releases NHj or CO 2 , which inflates the 
rubber to a porous mass just before the onset of vul- 
canization. 

Uses: Vibration damping pads and inserts; rug and 
carpet underlays; mattresses and upholstery; seat 
cushions. 

rubber, synthetic. Any of a group of man-made elas- 
tomers which approximate one or more of the prop- 
erties of natural rubber. Some of these are; sodium 
polysulfide (“Thiokol”); polychloroprene (neoprene); 
butadiene-styrene copolymers (SBR); acrylonitrile- 
butadiene copolymers (nitrile rubber); ethylene- 
pfopylene-diene (EPDM) rubbers; synthetic poly- 
isoprene (“Coral,” “Natsyn”), butyl rubber (copoly- 
mer of isobutylene and isoprene); polyacrylonitrile 
(“Hycar”); silicone (polysiloxane); epichlorohydrin; 
polyurethane (“Vulkollan"). 

The properties of these elastomers are widely dif- 
ferent. All require vulcanization. In general, sulfur 
is used only for unsaturated polymers; peroxides, 
quinones, metallic oxides, or diisocyanates effect 
vulcanization with saturated types. Many are spe- 
cial-purpose rubbers; some can be used in tires 
when loaded with carbon black; others have liigh re- 
sistance to attack by heat and hydrocarbon oils and 
thus are superior to natural rubber for steam hose, 
gasoline and oil-loading hose. Most are available in 
latex form. For details, see specific type. 

rubber, thermoplastic. Any of several block copoly- 
mers of styrene-butadiene or styrene-isoprene, re- 
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ported to have the resilience of rubber and the pro- 
cessing ease of plastics. See also block polymer. 

rubeanic acid. See dithiooxamide. 

rubidium Rb Metallic element of atomic number 37; 
group lA of the periodic table; atomic weight 
85.4678. Valence 1. Has only one stable form. Prin- 
cipal natural radioactive isotope is rubidium 87. It is 
the second most electropositive and the second most 
alkaline element; has lowest ionization potential. 
Highy reactive. 

Properties; Soft, silvery white solid; easily oxidized 
in air. Soluble in acids and alcohol; decomposes 
water. Sp. gr. 1.532 (20°C, as solid); m.p. 39°C; 
b.p. 688°C. High heat capacity and heat transfer 
coefficient. 

Derivation; (a) Thermochemical reduction of rubid- 
ium chloride with calcium; (b) electrolysis of fused 
cyanide or chloride. 

Source; Lepidolite, carnallite, pollucite; mineral 
springs and natural brines. 

Grades; Technical; 99+%. 

Containers; Glass bottles under naphtha or kerosine. 

ffazaro’; Reacts vigorously with air ana' water; must 
be stored under kerosine or similar liquid. Danger- 
ous fire and explosion risk. Metal causes serious 
skin burns. 

Uses; Photocells; vacuum tubes; catalyst or catalyst 
promotor. Suggested as heat transfer fluid for vapor 
turbines in space vehicles; plasmas in thermoelectric 
devices; grain-refining agents in metals; ultrasensi- 
tive magnetometers (Rb-87). 

Shipping regulations; (Air) Flammable solid label. 
Not acceptable on passenger planes unless in cart- 
ridges. 

rubidium alum. See aluminum rubidium sulfate. 

rubidium carbonate RbjCOj. 

Properties; White powder; m.p. 837°C; extremely hy- 
groscopic; soluble in water. Dissociates above 900° C. 

Hazard; Strong irritant to tissue. 

Use; Special glass formulations. 

rubidium chloride RbCl. 

Properties; White, crystalline powder. Lustrous. When 
heated it decrepitates, melts and volatizes. Soluble 
in water; almost insoluble in alcohols. Sp. gr. 2.76; 
m.p. 715°C; b.p. 1390°C. 

Grades; Technical; C.P.; single crystals. 

Use; Analysis (testing for perchloric acid); source of 
rubidium metal. 

rubidium fluoride RbF. 

Properties; White crystals; sp. gr. 3.557; m.p. 775°C; 
b.p. 1410°C. Soluble in water; insoluble in alcohol. 
Single large crystals available. 

Hazard; Toxic; strong irritant to tissue. Tolerance 
(as F), 2.5 mg per cubic meter of air. 

rubidium hexafluorogermanate RbiGeFa. 

Properties; White crystalline solid; m.p. approx. 
696° C. Slightly soluble in cold water; very soluble in 
hot water. 

ribidium hydroxide (rubidium hydrate) RbOH. 

Properties; Grayisli white mass; extremely hygro- 
scopic; absorbs COi from air; strong base. Soluble 
in alcohol, water. Sp. gr. 3.2; m.p. 300°C. Attacks 
glass at room temperature. 

Hazard; Toxic; strong irritant to tissue. 

Uses; Suggested for electrolyte in storage batteries 
for low-temperature use. 


“Rubinol.”*'” Trademark for fast alizarine direct red 
dyestuff.', 

“Rubramin.”"”^ Trademark for vitamin Bn (q.v.). 

fUby. Synthetic rubies, usually in the form of rods, 
are made from aluminum oxide containing small 
amounts of other metals, such as 0.05% chromic 
oxide, by single crystal-growing technique. These 
are used extensively in masers and lasers. 

See also corundum. 

ruby glass. See glass, ruby. 

“Ruelene.”^” Trademark for organophosphorus prod- 
ucts and formulations for use as parasiticides, in- 
secticides, veterinary drugs and animal health prod- 
ucts. 

“Rufert.”'^'* Trademark for nickel catalyst for hard- 
ening margarine. 

“Ruflux.”^” Trademark for a series of titanium and 
zirconium products (potassium and sodium titanates, 
rutile, zirconium oxide and zircon in specially pre- 
pared forms). Used in metallurgical and welding 
protfucts. 

“Rulan.”^* Trademark for a flame-retardant plastic 
for electrical insulation. 

fUst. (1) Tlie reddish corrosion product formed by 
electrochemical interaction between iron and atmo- 
spheric oxygen; ferric oxide, Fe 203 . The reaction 
occurs most rapidly in moist air, indicating the 
catalytic activity of water. 

(2) A reddish-yellow fungus which attacks plants, 
especially cereal grains; it is also called smut. It can 
be controlled by treatment with formaldehyde. 

“Rust-Ban.”” Trademark for a series of protective 
coatings which include alkyd-based, epoxy ester- 
based, converted epoxy-based, oil-based, phenolic- 
based, silicone-based, vinyl-based and inorganic zinc 
coatings. The inorganic zinc coatings are primarily 
for heavy-duty protection of steel surfaces and are 
used on marine vessels and equipment, steel struc- 
tures, offshore installations and heavy industrial 
equipment. 

ruthenium Ru Metallic element of atomic number 44, 
group VIII of the periodic system; atomic weight 
101.07; valences 3, 4, 5, 6, 8; there are 7 stable iso- 
topes. 

Properties; Silvery white solid of the platinum metal 
group. Sp. gr. 12.41 (20°C); m.p. 2310°C; b.p. 
3900° C; Brinell hardness 220 (cast). Insoluble in 
acids and in aqua regia; attacked by alkaline oxi- 
dants (cone. NaOH solution), and by fused alkalies. 
Low toxicity. 

Derivation; Occurs with platinum, from which it is 
recovered. 

Grades; Technical; single crystals. 

Uses; Hardener for platinum and palladium in jew- 
elry; electrical contact alloys; catalyst; dental and 
medical instruments; corrosion-resistant alloys; elec- 
trodeposited coatings; nitrogen-fixing agent (experi- 
mental); the oxide is used to coat titanium anodes 
in electrolytic production of chlorine. 

ruthenium chloride (ruthenic chloride; ruthenium 
sesquichloride) RuCI?. 

Properties; Black solid; deliquescent. Sp. gr. 3.11; 
decomposes above 500° C. Insoluble in cold water; 
decomposes in hot water. Slightly soluble in alcohol. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Grades: Technical; C.P. 

Use; Analysis (testing for sulfur trioxide). 

ruthenium red (ammoniated ruthenium oxychloride) 
Ru 2 (OH) 2 Cl 4 ■ 7NH3 • 3H2O. 

Properties; Brownish red powder. Soluble in water. 

Uses: Microscopic stain and reagent for pectin, plant 
mucin and gum. 

ruthenium tetroxide RUO4. 

Properties: Yellow solid; m.p. 25° C; b.p. I00°C. 
Strong oxidizing agent. 

Derivation; Acidic solutions of Ru compounds are 
heated with strong oxidizing agents. 

Hazard; Fire risk in contact with organic materials. 

ruthenocene (C5H5)2Ru. Dicyclopentadienyl-ruthenium. 
A stable, light yellow solid, m.p. 199°C. Used as an 
intermediate for high-temperature compounds, and 
for ultraviolet radiation absorbers in paints. 

Rutherford, Sir Ernest (1871-1937). Born in New 
Zealand, Rutherford studied under J. J. Thomson at 
the Cavendish Laboratory in England. His work 
constituted a notable landmark in the history of 
atomic research, as he developed Beccpierel’s dis- 
covery of radioactivity into an exact and documented 
proof that the atoms of the heavier elements, which 
had been thought to be immutable, actually dis- 
integrate (decay) into various forms of radiation. 
Rutherford was the first to establish the theory of 
the nuclear atom and to carry out a transmutation 
reaction (1919) (formation of hydrogen and an oxy- 
gen isotope by bombardment of nitrogen with alpha 
particles). Uranium emanations were shown to consist 
of three types of rays; alpha (helium nuclei) of low 
penetrating powder; beta (electrons); and gamma, of 
exceedingly short wave length and great energy. Ru- 


therford also discovered the half-life of radioactive 
elements and applied this to studies of age determi- 
nation of rocks by measuring the decay period of 
radium to lead-206, (see Aston, Bohr). 

rutherfordium. Rf Atomic number 104. Atomic wt. 
261. Artificial element discovered at Lawrence Ra- 
diation Laboratory in 1969, and named after the 
English physicist. Sir Ernest Rutherford. 

rutile Ti02. Natural titanium dioxide. May contain up 
to 10% iron. 

properties; Color red, reddish brown, to black; luster 
adamantine to submetallic; streak pale brown; hard- 
ness 6-6.5; sp. gr. 4.3; m.p. 1640°C; refractive index 
2.7. Insoluble in acids. 

Occurrence; Virginia, West Africa, Australian beach 
sands. 

Uses; Source of titanium and titanium compounds; 
ceramics; steel deoxidizer; welding rod coatings; 
pigment for paints, enamels and tiles. 

“Rutile, Ceramic.”'’’ Trademark for 92% titanium 
oxide. Light brown powder; bulk density 98 Ib/cu 
ft; m.p. 3260° F; particle size, less than 44 microns. 
Used for stable stains for ceramic glazes and bodies. 

“Ryanicide.”'" Trademark for powdered ryania in- 
secticide concentrates. 

“Ryton.”'®' Trademark for a polyphenylene sulfide 
plastic used for coatings and molded parts. 

“RZ-50-A.”'* Trademark for a 50% solution of 
N,N-dimethylcyclohexylamine salt of dibutyldithio- 
carbamic acid. Also available as “RZ-50-B” with 
emulsifying agents for use in latex. 

Use; Rubber accelerator. 



s 

S Symbol for sulfur. strate metal. For example, when zinc is in contact 


D-saccharic acid (2,3,4,5-tetrahydroxyhexanedioic acid; 
tetrahydroxyadipic acid) COOH(CHOH)jCOOH. 
Tlie 1,6-dicarboxylic acid formed by the oxidation 
of D-glucose. 

Properties; White needles or syrup; veiy soluble in 
water, alcohol, or ether; deliquescent; m.p. 125- 
126°C with decomposition. Low to.xicity. Combus- 
tible. 

Derivation: Oxidation of cane sugar, glucose, starch 
by nitric acid. 

saccharin (ortho-benzosulfimide; gluside; benzoylsul- 
fonic imide). Tlie anhydride of ortlio-sulfimide 
benzoic acid. A non-nutritive sweetener. 



Properties: White, crystalline powder, exceedingly 
sweet taste (500 times that of sucrose). M.p. 226- 
230° C. Soluble in amyl acetate, ethyl acetate, ben- 
zene and alcohol; slightly soluble in water, chloro- 
form and ether. 

Derivation: A mixture of toluenesulfonic acids is con- 
verted into the sodium salt, then distill^ with phos- 
phorus trichloride and chlorine to obtain the ortho- 
toluene sulfonyl chloride, which by means of ammo- 
nia is converted into ortho-toluenesulfamide. Tliis is 
oxidized with permanganate, treated with acid and 
saccharin crj’Stallized out. In food formulations sac- 
charin is used in the form of its sodium and calcium 
salts. Sodium bicarbonate is added to provide water 
solubility. 

Grades: Commercial; C.P.; U.S.P.; F.C.C. 

Containers; Bottles; drums. 

Uses; Manufacture of syrups; medicine (substitute for 
sugar); soft drinks, foods, dietetic foods, etc. 

Note: Saccharin is no longer “generally recognized 
as safe” by FDA, which has placed limits on the per- 
centages allowed in manufactured foods and bev- 
erages. Tests on experimental animals have not con- 
firmed carcinogenicity. 

saccharolactic acid. See mucic acid. 

saccharose. See sucrose. 

Sachsse process. See BASF process. 

S-acid. See I-amino-8-naphthoI-4-su!fonic acid; 1- 
naphthylamine-8-sulfonic acid. 

“Sacon.”’ ’ Trademark for a concentrated water-soluble 
material used to restore sizing in dry-cleaned gar- 
ments. 

sacrificial protection. Tlie preferential corrosion of a 
metal coating for the sake of protecting the sub- 


%\nth a more noble (less reactive) metal in the elec- 
tromotive series, such as steel, a galvanic cell is 
created in which electric curent will flow in the pres- 
ence of an electroljte. Atmospherically contaminated 
moisture constitutes the electrol 3 'te. Under these 
conditions the zinc coating, rather than the steel is 
affected. Tims galvanic protection (zinc) is some- 
times called sacrificial proteaion. See also galva- 
nizing. 

SAE. Abbreviation for Society of Automotive Engi- 
neers. Tlie initials are applied to its specifications 
and tests for motor fuels, oils and steels. 

SAE steel. A grade or type of steel indicated by a 
number system; they are principally plain carbon 
and of low to medium alloj' content, used primarih' 
in machine parts. Tlie first two numbers designate 
either plain carbon or die alloy grouping and quan- 
tity', and the last two the mean carbon content in 
hundredtlis of 1%. Tims 10 are carbon steels; 13 
manganese steels; 40 and 44 molybdenum steels (the 
latter of higher alloy content); 50 and 51 chromium 
steels (the latter of higher alloy content); 41 chro- 
mium-molybdenum; 61 chromium-vanadium; 92 sili- 
con and silicon-chromium; 46 and 48 nickel-molj'b- 
denum (the latter of higher nickel content); and 
81, 94, 86, 87, 88, 47, 43 and 93 nickel-chromium- 
molybdenum in the order of increasing alloy content. 
Tlie letter B between the first two and last two nu- 
merals indicates the presence of boron in amounts 
of 0.0005 to 0.0039r as a depth-hardening addition. 

SAF black. Abbreviation for super-abrasion furance 
black. 

safety glass (shatterproof glass). A composite or lam- 
inate consisting of two sheets of plate glass with an 
interlayer of polys’inyl butj'ral. Tlie plastic is so 
bonded to the glass that shattering on impact is rir- 
tuallj’ eliminated. Required for automobile wind- 
shields; also used for bullet-proof glass, train win- 
dows, etc. 

“Safety-Linen Sour.”'^ Trademark for a laundering 
product consisting chiefly of acid fluorides. 

Properties: White granular solid; soluble in water; 
neutralizing value 21.7 oz sodium bicarbonate per !b. 

Containers: 150-lb, 300-lb net fiber drums. 

Hazard: Probably toxic by ingestion. 

Uses; Laundry sour, iron-removing type. 

“Sallil.” Trademark for a group of synthetic inorganic 
fibers made from alumina and zirconia. 

safflower oil. Drying oil from safflower (carthamus) 
seed, somewhat similar to linseed oil. It is non- 
yellowing. Contents 7897 linoleic acid (unsalurated 
fatty acid). 

Properties: Straw-colored liquid; sp. gr. (25/25°C) 
0.923-0.927; refractive index (25° C) r.4740- 1.4745; 
acid value 0.6-1. 5; iodine no. 140-152; saponificutinn 
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no. 186-193; unsaponifiable 0.3- 1.0%. Combustible; 
nontoxic. 

Derivation: Hydraulic press or solvent extraction ol 
seeds. 

Containers; Drums; tank cars. 

Uses: Alkyd resins; paints; varnishes; medicine; dietetic 
foods; margarine; liydrogenated shortening. 

“Saflex.”** Trademark for polyvinyl butyral adhesive 
film supplied in clear, translucent, tinted, or gradated 
color, for the plastic interlayer in safely glass (q.v.). 

safranine. A family of dyes, based on phenazine, hav- 
ing C.I. Nos. 50200-50375, some of which are useful 
as biological stains. 

safrole (4-allyl- 1 ,2-methylenedioxybenzene) 
C,H5C6H302CH2. 

Properties: Colorless or pale yellow oil; the odor- 
giving constituent of sassafras, camphorwood and 
other oils; sp. gr. (15°C) 1.100-1.107; m.p. 11°C; b.p. 
233°C; optical rotation (15°C) -0°30'; refractive 
index (n 20/D) 1.5363-1.5385; soluble in alcohol; 
slightly soluble in propylene glycol; insoluble in 
water and glycerin. 

Derivation: From oil of sassafras or camphor oil. 
Method of purification: Rectification or freezing. 
Grade; Technical. 

Containers; Bottles; drums. 

Hazard; Toxic by ingestion. May not be used in food 
products (FDA). 

Uses: Perfumery and soaps; manufacture of heliotro- 
pin; medicine; insecticides. 

“SAG.”^‘‘' Trademark for silicone defoamers used in 
many industrial and chemical processes. 

sage oil, clary. 

Properties; Pale-yellow to light-yellow essential oil. 
Sp. gr. 0.886-0.929 (25/25°C); refractive index 
1.4580-1.4730 (20°C). 

Chief constituent: Linalyl acetate. 

Derivation: Obtained by distillation of Salvia sclarea 
L. A floral absolute (solid) is obtained by volatile 
solvent extraction from the same plant. 

Grade: F.C.C. 

Uses: Perfumery; flavoring. 

sage oil, Dalmatian (salvia oil). 

Properties: Yellowish or greenish yellow liquid; has 
warm camphoraceous odor and flavor; sp. gr. 0.903- 
0.925 (25°C); refractive index 1.4570-1.4690 (20°C); 
optical rotation +2° to +29°. Soluble in alcohol 
and mineral oil; practically insoluble in glycerin. 
Chief known constituents: Thujone, cineol, pinene. 
Derivation: Steam distillation of partially dried leaves 
of Salvia officinalis. 

Grades; F.C.C.; technical. 

Uses; Medicine; perfumery; flavoring. 

SAIB. Abbreviation for sucrose acetate isobutyrate, 
sal ammoniac. See ammonium chloride. 

salicin (salicyl alcohol glucoside) 

HOCH2C6H4OC6H1VO5. A glucoside obtained from 
several species of Salix and Populus. 

Properties: Colorless crystals or white powder Solu- 
ble in waer, alcohol, alkalies, glacial acetic acid; in- 
soluble in ether. M.p. I99--202°C; sp. gr. 1.43. Non- 
toxic. 

Uses; Medicine; reagent for nitric acid, 
salicylal. See salicylaldehyde. 

salicyl alcohol (ortho-hydroxybenzyl alcohol; alpha, 2- 
dihydroxytoluene; saligenin) HOC6H4CH2OH. 


Properties; Wliite crystals; m.p. 86-87°C; pungent 
taste; sublimes at I00°C; somewhat soluble in water; 
very soluble in alcohol, chloroform, ether; soluble in 
propylene glycol, benzene and fixed oils; sparingly 
soluble in cold water; soluble in hot water. Non- 
toxic. Combustible. Sp. gr. 1.16. 

Derivation: Hydrolysis of salicin; heating phenol and 
methylene chloride with caustic. 

Use; Medicine (antipyretic and tonic); local anes- 
tlietic. 

salicyl alcohol glucoside. See salicin. 

salicylaldehyde (salicylal; salicylic aldehyde; ortho- 
hydroxybenzaldehyde) C6H4OHCHO. 

Properties: Colorless, oily liquid or dark red oil; bit- 
ter almond-like odor; burning taste; sp. gr. 1.165- 
1.172; f.p. -7°C; b.p. 196°C. Soluble in alcohol, 
ether and benzene; slightly soluble in water. Flash 
point 172°F. Combustible; low toxicity. 

Derivation: Interaction of phenol and chloroform in 
presence of aqueous alkali. 

Uses; Analytical chemistry; perfumery’ (violet); syn- 
thesis of coumarin; gasoline additives; auxiliary 
fumigant. 

salicylamide (ortho-hydroxybenzamide) 
C6H4(0H)C0NH2. 

Properties; White or slightly pink crystals; m.p. 139- 
142°C; b.p. decomposes at 270°C; soluble in hot 
water, alcohol, ether, chloroform; slightly soluble in 
cold water, naphtha, and carbon tetrachloride. Low 
toxicity. 

Derivation: Treatment of methyl salicylate with dry 
ammonia gas. 

Grades: Technical; N.F. 

Containers; Glass bottles; drums. 

Use; Medicine (analgesic). 

salicyianilide HOC6H4CONHC6HS. 

Properties: Odorless, white or slightly pink ciystals. 
M.p. 136-138°C; b.p., decomposes; stable in air; 
slightly soluble in water; freely soluble in alcohol, 
ether, chloroform, and benzene. 

Grade: N.F. 

Hazard; Moderately toxic by ingestion; irritant to 
skin. 

Uses: Medicine; fungicide; slimicide; antimildew agent; 
intermediate. 

salicylic acid (ortho-hydroxybenzoic acid) 
C6H4(0H)(C00H). 

Properties: White powder; acrid taste; stable in air 
but gradually discolored by light; sp. gr. 1.443 
(20/4°C); m.p. 158-16rC; b.p. about 211°C at 20 
mm; sublimes at 76° C; soluble in acetone, oil of tur- 
pentine, alcohol, ether, benzene; slightly soluble in 
water. Combustible; low toxicity. 

Derivation; Reacting a hot solution of sodium pheno- 
late with carbon dioxide, and acidifying the sodium 
salt thus formed. 

Grades: Technical; U.S.P.; crude. 

Containers: Fiber drums. 

Hazard; Dust forms explosive mixtures in air. 

Uses; Manufacture of aspirin and salicylates; resins; 
dyestuff intermediate; prevulcanization inhibitor; 
fungicide. 

salicylic acid dipropylene glycol monoester. See dipro- 
pylene glycol monosalicylate, 

salicylic aldehyde. See salicylaldehyde. 
saline wafer. See brine; ocean water. 

salmine. A protein specific to the salmon. Used in 
nutritional and biochemical research. 
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salol. See phenyl salicylate. 

sal soda (washing soda; sodium- carbonate decahydrate) 
NajCOj • IOH2O. 

Properties; Wliite crystals; sp. gr. 1.44; m.p. 32.5- 
34.5°C, loses water at this temperature. Easily solu- 
ble in water; insoluble in alcohol. A pure form of 
sodium carbonate (soda ash). Nontoxic. 

Containers; Multiwall paper sacks; carloads. 

Uses; Washing textiles; bleaching linen and cotton; 
general cleanser. 

salt. (1) The compound formed when the hydrogen of 
an acid is replaced by a metal or its equivalent (e.g., 
an NH4 radical). Example: 

HCl -f NaOH — ►NaCl -f H2O. 

Tliis is typical of the general rule that the reaction 
of an acid and a base yields a salt and water. See also 
soap. Most inorganic salts ionize in water solution. 
(2) Common salt, sodium chloride, occurs widely in 
nature, both as deposits left by ancient seas and in 
the ocean, where its average concentration is 2.6%. 
See sodium chloride. 

salt bath. A molten mixture of sodium, potassium, 
barium and calcium chlorides or nitrates, to which 
sodium carbonate and sodium cyanide are sometimes 
added. Used for hardening and tempering of metals, 
and for annealing both ferrous and nonferrous met- 
als. Temperatures used may be as high as 2400° F 
for hardening high-speed steels. Commercial mix- 
tures are available for a variety of specifications. 
See also fused salt. 

salt cake. Impure sodium sulfate (90-99%). For prop- 
erties and derivation, see sodium sulfate. 

Grades; Technical; glassmakers’ (iron-free). 

Containers: 200-lb bags; 500-lb barrels; carloads. 

Uses: Paper pulp; detergents and soaps; plate and 
window glass; sodium salts; ceramic glazes; dyes. 

salting out. Tlie addition of salts (usually sodium 
chloride) to a mixture or production batch to pre- 
cipitate or coagulate proteins, soaps, or simpler or- 
ganic substances. 

salt, molten. See fused salt. 

saltpeter. See niter, and potassium nitrate. 

salt, rock. See sodium chloride. 

salt, fused. See fused salt. 

salvia oil. See sage oil, Dalmatian. 

“Salyrgan.”'*^^ Trademark for mersalyl (q.v.). 

samarium Sm A rare-earth metal of the lanthanide 
group (Group IIIB of the Periodic Table). Atomic 
number 62. Atomic weight 150.4. Valences 2 and 3. 
Seven stable isotopes. 

Properties; Hard, brittle metal which quickly devel- 
ops an oxide film in air. An active reducing agent. 
Ignites at 150°C; liberates hydrogen from water. 
Sp. gr. 7.53; m.p. 1072°C; b.p. 1900°C; hardness 
similar to iron. High neutron absorption capacity. 
Combustible. 

Occurrence: Australia, Brazil, southeastern U.S. in 
monazite sands; South Africa. Also from bastnasite 
ore in California. 

Derivation; Reduction of the oxide with barium or 
lanthanum. 

Uses: Neutron absorber; dopant for laser cry’stals; 
metallurgical research; permanent magnets. 


samarium chloride SmCf • 6H2O. 

Properties: Faintly yellow hygroscopic crystals; sp. 
gr. 2.383; loses 5H2O at 1 10°C; soluble in water. 
Derivation: By treating the carbonate or oxide with 
hydrochloric acid. 

samarium oxide Sm20.i. 

Properties: Cream-colored powder; sp. gr. 8.347; m.p. 
2300° C. Insoluble in water; soluble in acids. Ab- 
sorbs moisture and carbon dioxide from the air. 
Uses; Catalyst in the dehydrogenation of ethyl alco- 
hol; infrared-absorbing glass; neutron absorber; 
preparation of samarium salts. 

sampling. The methods and the techniques used in 
obtaining representative test samples of quantity lots 
of raw materials, semiprocessed work, and finished 
product for production and quality control. Rules 
for sampling procedures for both solid and liquid 
materials have been established by the National 
Cottonseed Products Association, Memphis, Tenn., 
and by the National Institute of Oilseed Products, 
San Francisco, Cal. The techniques of physical sam- 
pling are only one application of statistical quality 
control. 

SAN. Abbreviation for styrene-acrylonitrile polymer. 
See polystyrene. 

sand. See silica. 

sandalwood oil. East Indian (santalwood oil; santal oil; 
sandal oil). 

Properties: Pale yellow, essential oil; faint, aromatic 
odor; harsh, resinous taste. Sp. gr. 0.965-0.980 
(25° C); optical rotation -15° to —20° in 100 mm 
tube at 25° C; refractive index 1.50- 1. 5 1 (20° C); acid 
value 0.5-8.0; ester value 3-17, after acetylation, not 
less than 196; soluble in 3-5 vols of 70% alcohol; sol- 
uble in fixed oils; insoluble in glycerin. Combustible; 
nontoxic. 

Derivation: Steam distillation of the wood of Santa- 
lum album of India. 

Grades: F.C.C.; technical. 

Uses: Medicine; perfumery; flavoring. 

sandarac. A recent natural resin obtained from Mo- 
rocco. Its commercial form is yellow, brittle, amor- 
phous lumps or powder; soluble in alcohol; insoluble 
in benzene and water. Used in special types of var- 
nishes and lacquers. 

sand casting. See foundry sand. 

“Sandril.”"® Trademark for reserpine (q.v.). 

“Sandrol.”''*^ Trademark for a group of detergents, 
foam boosters, foam stabilizers, and thickeners. 
Made from aluric acid, coconut fatty acid, and 
coconut oil “Superamides”; coconut and lauric acid 
alkanolamides; hydrogenated coconut alkanolamide; 
and lauric acid isopropanolamide. 

sandwich molecule. See metallocene. 

“Sanforized.”’ Trademark used for fabrics treated by 
a proprietary process involving water spray and 
steam heat which limits shrinkage to not over 1% 
by government standard w'ash test. Fabrics include 
all-cottons, blends, and some synthetics. 

“Sangamo.”'”’ Trademark for snow-white powder 
with a clean, neutral, sweet taste. Essentially, regu- 
lar com syrup with water removed. Used as a 
sweetener in a variety of food products. 
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“Sanikleen.”^*'* Trademark for a germicide contain- 
ing detergents and detergent builders, wetting agents, 
water softeners and quaternary ammonium disin- 
fectants. Used for cleaning and disinfecting floor 
surfaces, porcelain eating utensils, food-handling 
equipment, etc. 

sanitizer. A special class of disinfectant designed for 
use on food-processing equipment; dairy utensils; 
dishes and glassware in restaurants. Among them 
are the hypochlorites; chloramines and other or- 
ganic chlorine-liberating compounds; and quaternary 
ammonium compounds, many of which are proprie- 
tary. See also antiseptic; disinfectant. 

sanfal oil. See sandalwood oil. East Indian. 

santalol Cr5H240. A sesquiterpene alcohol. 

Properties; Colorless liquid; odor of oil of sandal- 
wood. Soluble in 3 parts of 70% alcohol. Insoluble 
in water; sp. gr. 0.971-0.973; refractive index 1.504- 
1.508; b.p. about 300°C. Combustible; low toxicity. 
Derivation; From sandalwood oil. 

Use; Perfumery. 

santalyl acetate. Acetic acid ester of a mixture of 
alpha- and beta-santalols. 

Properties; Colorless liquid, light odor of sandal- 
wood. Sp. gr. 0.982-0.985; refractive index 1.487- 
1.492. 

Derivation; Treatment of sandalwood oil or santalol 
with acetic anhydride. 

Use: Perfumery. 

“Santicizer.”” Trademark for a series of plasticizers, 
including various sulfonamides, phthalates, and 
glycollates. 

“Santobrite.”^* Trademark for sodium pentachloro- 
phenate, technical (q.v.). 

“Santocel.”** Trademark for a series of silica aerogels. 
Uses; Anticaking flow conditioner; flatting agent; 
additive for drying emulsion paint films without 
flocculation; thixotropic and thickening of polyvinyl 
chloride plastisols and in various plasticizer disper- 
sions, 

“Santochlor.”’* Trademark for para-dichlorobenzene 
(q.v.). 

“Santocure.”’* Trademark for a series of accelerators 
for natural and synthetic rubbers. 

“Santoflex.”** Trademark for a series of rubber anti- 
oxidants and antiozonants. 

“Santolite.”** Trademark for a group of sulfonamide 
resins. 

“Santolube.”^* Trademark for a series of lubricating 
oil additives, e.g., zinc dialkyl dithiophosphate. 

“Santomask” II.’* Trademark for odor-masking in- 
gredient for interior paints, printing inks and simi- 
lar products having objectionable natural odors. 

“Sanfomcrse.”’* Trademark for a series of alkyl ben- 
zene sulfonates (biodegradable). 

santonin CisHigOj. A tricyclic structure. 

Properties: White powder, turning yellow on expo- 
sure to light; odorless; tasteless at first, then bitter. 
Soluble in chlorofomi, alcohol, and most volatile 
and fatty oils; very slightly soluble in water. Solu- 
tions are levorotatory. Sp. gr. 1.187; m.p. 170- 
’’3°C; b.p. sublimes; specific rotation —170 to 
'5° (2 g/ 100 ml alcohol), 
vation: By extraction from Artemisia. 


Hazard: Moderately toxic by ingestion; affects color 
vision. 

Grade: Technical. 

Use; Medicine. 

■‘Santophen" 1 Germicide.’* Trademark for ortho- 
benzyl-para-chlorophenol. 

“Santopoid.”’* Trademark for a series of gear oil 
additives. 

“Sanlopour” C.’* Trademark for pour point depres- 
sant for wax-bearing oils. See also pour point de- 
pressant. 

“Sanfoquin.”’* Trademark for ethoxyquin (q.v.). 

Uses: Antioxidant in animal feeds and dehydrated 
forage crops. 

“Sanfosite.”’* Trademark for sodium sulfite anhy- 
drous, technical. 

“Santotan” KR.’* Trademark for basic chrome sul- 
fate containing approximately 50% Cr 2 (S 04 ) 2 ( 0 H)j. 

Properties: Dark green crystals; basicity (CrjOg/SOj) 
101-105; basicity (Schorlemmer) 37.3-39.7; chro- 
mium as Cr203 23.9% min; clear solution in water 
(5:500). 

Use; Chrome tanning of calf, cow and horse hides 
and sheepskins. 

“Santovar A.”’* Trademark for 2,5-di-tert-amylhydro- 
quinone (q.v.). 

“Santowax” R.’* Trademark for mixed terphenyls. 
Yellowish-white, noncrystalline flaked solid. Used as 
extender for polystyrene. 

"Santowhite.”’* Trademark for a series of rubber 
antioxidants. 

saponification. The chemical reaction in whicli an 
ester is heated with aqueous alkali such as sodium 
hydroxide, to form an alcohol (usually glycerol), and 
the sodium salt of the acid coresponding to the 
ester. The process is usually carried out on fats, 
(glyceryl esters of fatty acids). Tlie sodium salt 
formed is called a soap (q.v.). A typical saponifica- 
tion reaction is: 

(CoHjsCOOlsCjHs + 3NaOH— ►3CnH,5COONa + 
CjHgfOH),. 

saponification number. Tlie number of milligrams of 
potassium hydroxide required to hydrolyze 1 gram of 
a sample of an ester (glyceride; fat) or mixture. 

saponin 

(1) A general term applied to two groups of plant 
glucosides that on shaking with water form colloidal 
solutions giving soapy lathers. They also have the 
ability to hemolyze red blood corpuscles at very 
great dilutions. Tlie two groups are triterpenoid and 
steroid saponins, the latter being used in research 
on sex hormones. 

(2) Specific term; saponin derived from saponaria or 
quillaja. 

Properties: White, amorphous glucoside; pungent; dis- 
agreeable taste and odor. It foams strongly when 
shaken with water. Soluble in water. Nontoxic except 
by injection. 

Grades; Crude; purified; highest purity. 

Hazard: Highly toxic by injection; destroys red blood 
cells. 

Uses: Foam producer in fire extinguishers; detergent 
in textile industries; sizing; substitute for soap; emul- 
sification agent for fats and oils. 

SAPP. Abbreviation for sodium acid pyrophosphate. 
See sodium pyrophosphate, acid. 
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“SAPP #4.”‘ Trademark for a sodium acid pyro- 
phosphate. 

Grade; F.C.C. 

Uses: In leavening (has tlie slowest reaction rate of 
several phosphates which are othenvise chemically 
identical); in acid-type metal cleaners, oil well drill- 
ing muds, household and industrial cleaners. 

sapphire (AI 2 O 3 ). For natural material, see corundum. 
Synthetic sapphire is made by crystal-growing tech- 
nique. 

Properties: Hard, crystalline solid. Sp. gr. 3.98. Mohs 
hardness 9.0. M.p. 2040° C. Dielectric strength 480 
kV/cm. Dielectric constant (20° C) 9.0. Coefficient 
of friction 0.05 micron. Inert to strong acids and al- 
kalies. Excellent high-temperature stability. Can be 
sealed to glass. High transmission in infrared and 
ultraviolet. 

Forms; Rods, spheres, disks, whiskers, single crystals. 
Uses: Electron and microwave tubes; optical elements 
in radiation detectors; substrate for thin-film com- 
ponents and integrated circuits; abrasive; record nee- 
dles; precision instrument bearings; aluminum com- 
posites; micromortars for hand-pulverizing chemicals. 

“SAR.”'*^ Trademark applied to ion-exchange resin 
used in water treating and chemical process applica- 
tions; Type II, strongly basic anion exchange resin, 
produced from styrene and divinylbenzene. 

“Saraloy.”^” Trademark for a line of flexible ther- 
moplastic flashing material based on a saran copoly- 
mer. 

saran. See polyvinylidene chloride; saran fiber. 

saran fiber. Generic name for a manufactured fiber in 
which the fiber-forming substance is any long-chain 
synthetic polymer composed of at least 80% by 
weight of vinylidene chloride units ( — CH 2 CCI 2 — ) 
(Federal Trade Commission). 

Properties: Tenacitj;, 2 to 2.5 grams per denier; elonga- 
tion 15-30%; moisture regain, none; sp. gr. 1.65- 

l. 75; softens at 240-280° F; combustible, but self- 
extinguishing. Highly resistant to most chemicals and 
solvents, to weather, moths and mildew. 

Uses: Screens; upholstery, curtain and drapery fab- 
rics; rugs and carpets; awnings; filter cloth. 

See also polyvinylidene chloride. 

sarcolysin. See melphalan. 

sarcosine (methyl glycocoll, methyl aminoacetic acid) 
CH3NHCH2COOH. 

Properties; Deliquescent crystals with sweet taste; 

m. p. 2 1 0-21 5° C (dec). Very soluble in water; slightly 
soluble in alcohol. Combustible; low toxicity. 

Derivation: Decomposition of creatine or caffeine. 
Containers; Drums; tank cars. 

Grade: Technical. 

Use; Synthesis of foaming antienzyme compounds for 
toothpastes, cosmetics, and pharmaceuticals. 

sardine oil. See fish oil. 

sarin (methylphosphonofluoride acid, isopropyl ester) 
[(CH5)2CH0](CH3)FP0. A nerve gas (q.v.). 

Hazard; Highly toxic by inhalation and skin absorp- 
tion. Cholinesterase inhibitor. Not manufactured. 

“Sarkosyl.”’” Trademark for a series of surface- 
active N-acylated sarcosines. 


Uses; Tooth pastes, cosmetics, and pharmaceuticals 
(anti-enzyme); corrosion inhibitors; lubricants and 
greases; inks. 

See also sarcosine. 

“Sarolex.”^’’ Trademark for nematocide and insecti- 
cide containing diazinon. 

Hazard: May be toxic. 

SAS. (1) Abbreviation for sodium aluminum sulfate. 
See aluminum sodium sulfate. (2) Abbreviation for 
sodium alkane sulfonate. 

satin spar. See calcite. 

satin white. A high-bulking filler used in paper coat- 
ing formulations; a mixture of hydrated lime, potash 
alum, and aluminum sulfate. Readily hydrated. Par- 
ticle size range. 0.2 to 2 microns. 

saturation. (1) The state in which all available valence 
bonds of an atom (esp. carbon) are attached to other 
atoms. Tlie straiglit-chain paraffins are typical sat- 
urated compounds. See also unsaturation. (2) The 
state of a solution when it holds the maximum equi- 
librium quantity of dissolved matter at a given tem- 
perature. See also solution, true; supersaturation. 

“Savalux.”^' Trademark for a group of textile dyes 
selected to give outstanding fastness. 

savory oil (summer savory oil) 

Properties: Light yellow to dark brown essential oil; 
aromatic odor; sp. gr. 0.875-0.954 (25°C); refractive 
index 1.4860-1.5050 (20°C); optical rotation —5° to 
+4°. Soluble in most fixed oils and mineral oil, 
practically insoluble in glycerin. One ml dissolves in 
2 ml 80% alcohol. Combustible; nontoxic. 

Derivation: Steam distillation of the whole dried 
plant Satureia hortensis L., an aromatic mint of the 
United States and Europe. 

Grade: F.C.C. 

Use: Flavoring agent. 

“Saxin.”^'" Trademark for a noncaloric sweetening 
agent containing saccharin (q.v.). 

saxitoxin C 10 H 17 N 7 O 4 • 2HC1. A toxic principle present 
in certain species of shellfish. It is a paraljlic poison 
that attacks the central nerv'ous system. 

Saybolt Universal viscosity. Tlie efflux time in seconds 
(SUS) of 60 ml of sample flowing through a cali- 
brated Universal orifice in a Saybolt viscometer 
under specified conditions. See also viscosity. 

Sb Symbol for antimony (from Latin stibium). 

SBA. Abbreviation for sec-butyl alcohol (q.v.). 

S.B.G. Abbreviation for standard battery' grade; 
highly purified chemicals manufactured for use in 
the battery industry. 

SBR. Abbreviation for styrene-butadiene rubber (q.v.). 

“SBR,”’®^ Trademark applied to ion-exchange resins 
used in water treating and chemical process applica- 
tions; Type I, strongly basic anion exchange resin, - 
produced from styrene and divinylbenzene. 

Sc Symbol for scandium. 

Trademark for triethylene glycol dicaprylate- 
caprate; used as a plasticizer. 

scale. (1) A calcareous deposit in water tubes or 
steam boilers resulting from deposition of mineral 
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compounds present in the water, e.g., ealcium car- 
bonate. See boiler scale. (2) A type of paraffin or 
petroleum wax from wliich all but a few per cent of 
oil has been removed by hydraulic pressing and sub- 
sequent processing. (3) A graduated standard of 
measurement in whieh the units (degrees) are de- 
fined in relation to some property of what is mea- 
sured, e.g., temperature scale; Brix scale; Baume 
scale. 

scale-up. A term used in ehemical engineering to de- 
scribe the calculations and planning involved in 
carrying a chemical processing operation from the 
pilot plant to large-scale production stage. 

scandium Sc Metallic element of atomic number 21; 
Group IIIB of the Periodic Table; atomic weight 
44.9559; valence 3; no stable isotopes. 

Properties: Silvery white solid; m.p. 1539°C; b.p. 
2727°C; density 2.99 g/cc. Does not tarnish in air; 
reacts rapidly with acids; strongly electropositive. 
Not attacked by 1 : 1 mixture of nitric and 48% hy- 
drofluoric acids. It is chemically similar to the rare 
earths. 

Source: Chief ores are wolframite and thortveitite 
(Norway, Madagascar). 

Derivation: Reduction of scandium fluoride with cal- 
cium, or with zinc or magnesium alloy. Purification 
by distillation gives purity of 99+%. 

Uses: No major industrial uses. An artificial radioac- 
tive isotope has been used in tracer studies and leak 
detection, and there is some application in the semi- 
conductor field. 

scandium fluoride. ScFi. 

Derivation: Reaction of scandium oxide with ammo- 
nium hydrogen fluoride. 

Uses: Preparation of scandium metal. 

scandium oxide. SC2O3. 

Properties: White amorphous powder. Soluble in hot 
acids, less so in cold acids. Sp. gr. 3.864; specific 
heat 0.153. A weak base. 

Source: Thortveitite. 

Use: Preparation of scandium fluoride. 

scavenger (getter). (I) In chemistry, any substance 
added to a system or mixture to consume or inacti- 
vate traces of impurities. (2) In metallurgy, an ac- 
tive metal added to a molten metal or alloy which 
combine with oxygen or nitrogen in the melt and 
causes its removal into the slag. Alloys including 
such metals as thorium, zirconium, and cerium, as 
well as carbon and misch metal, are used in vacuum 
tubes to absorb traces of residual gases. 

“Scav-Ox.”*^ Trademark for a hydrazine oxygen 
scavenger. Used to prevent corrosion in boilers and 
oil wheel casings. 

Schaeffer’s acid. See 2-naphthol-6-sulfonic acid. 

Schaeffer’s salt CioHjOHSOsNa. Sodium salt of 2- 
naphthol-6-sulfonic acid (q.v.). 

Uses: Intermediate for organic chemicals. 

Schaffer’s salt. See Schaeffer’s salt. 

Scheele, C. W. (1742-1786). One of the outstanding 
early chemical thinkers and experimenters, Scheele 
was a Swedish scientist who discovered a number 
of previously unknown substances, among which 
were tartaric acid, chlorine, manganese salts, arsine 
and copper arsenite (Scheele’s green). He also noted 
the oxidation states of various metals; observed the 
nature of oxygen two years before Priestley’s discov- 

«,ery; and discovered the chemical action of light on 


silver compounds, thus laying the foundation of 
photochemistry and photography. Scheelite, or nat- 
ural calcium tungstate, is named after him. 

Scheele’s green. See copper arsenite. 

scheelite CaW04. A natural calcium tungstate, found 
in igneous rocks, usually with granite. Some molyb- 
denum may replace tungsten. 

Uses: Ore of tungsten; phosphor. 

Schiff base. A class of compounds derived by chemi- 
cal reaction (condensation) of aldehydes or ketones 
with primary amines. The general formula is RR'C = 
NR". 

Properties: Usually colorless crystalline solids, al- 
though some are dyes. Very weakly basic and hy- 
drolyzed by water and strong acids to carbonyl com- 
pounds and amines. 

Uses: Rubber accelerators; dyes (phenylene blue, tol- 
uylene blue, and naphthol blue); chemical intermedi- 
ate; liquid crystals in electronic display systems; 
perfume base. 

Schoelkopfs acid. See l-naphthylamine-8-sulfonicacid; 
and l-naphthol-4,8-disulfonic acid. 

schradan. Generic name for actamethyl pyrophospho- 
ramide (OMPA), [(CH3)2N]2P(0)0P(0)[N(CH3)2]2. 

Properties: Viscous liquid; sp. gr. 1.137; b.p. 120- 
125°C (0.5 mm); refractive index (n 25/D) 1.462. 
Miscible with water; soluble in most organic sol- 
vents; hydrolyzed in the presence of acids, but not 
by alkalies or water alone. 

Hazard: Highly toxic by ingestion and ihhalation. A 
cholinesterase inhibitor. Use may be restricted. 

Use: A systemic insecticide which is absorbed by the 
plant, which then becomes toxic to sucking and 
chewing insects. 

Shipping regulations: (Rail, Air) Organic phosphate, 
liquid, n.o.s. Poison label. Not accepted on pas- 
senger planes. 

Schweitzer’s reagent. A solution of copper hydroxide 
in strong ammonia used in analytical chemistry as a 
test for wool. It dissolves cotton, silk and linen. 

scintillator. See phosphor, 

scission. (1) Tlie rupture of a chemical bond, with pro- 
duction of about 5 electron-volts of energy. 

(2) In agricultural technology, the separation of 
fruit or vegetable products from the tree or vine. 

scleroprotein. Any of a large class of proteins that have 
a supporting or protective fuention in tendons, bones, 
cartilages, ligaments and other hard or tough parts of 
the animal body. They include the collagens of skin, 
tendons and bones, as well as the elastic proteins 
known as elastins, and the keratins. Specific exam- 
ples are the keratin of hair, hoofs and horns and 
fibroin from silk. 

scleroscope hardness. See hardness. 

scouring agent. A compound used to remove the natu- 
ral oils and fats from raw wool; also used to remove 
lubricants applied to rayon yarns or fabrics during 
such operations as throwing, winding, weaving, knit- 
ting, etc. 

“Scriptite.”^’' Trademark for melamine and urea- 
formaldehyde resins; used in paper industry for wet 
strength improvement. 

scrubbing. Process for removing one or more compo- 
nents from a mixture of gases and vapors by passing 
it upward and usually countercurrent to and in inti- 
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mate contact with a stream of descending liquid, the 
latter being chosen so as to dissolve the desired 
components and not others. The gas or vapor may 
be broken into fine bubbles upon entering a tower 
filled with liquid, but more frequently the tower is 
filled with coke, broken stone or other packing, over 
which the liquid flows while exposing a relatively 
large surface to the rising gas or vapor. See also ab- 
sorption (1). 

“SD-75.”‘'^“ Trademark for alkenyl dimethyl ethyl am- 
monium bromide. Used primarily as an algicide in 
water towers and swimming pools. 

SDA. Abbreviation for specially denatured alcohol. 

SDA No. 1. Specially denatured alcohol (government 
regulation formula). It consists of 5 gal methyl alco- 
hol added to 100 gal 95% ethyl alcohol. 

Hazard: Highly toxic. 

SDDC. Abbreviation for sodium dimethyldithiocar- 
bamate. 

Se Symbol for selenium. 

Seaboard process. Method of removing hydrogen 
sulfide from a gas by absorption in sodium carbon- 
ate solution. Sodium bicarbonate and sodium hydro- 
sulfide are formed. By blowing air through this solu- 
tion, hydrogen sulfide is released and carried off, 
and the sodium carbonate is regenerated. 

sealant. Any organic substance that is soft enough to 
pour or extrude and is capable of subsequent hard- 
ening to form a permanent bond with the substrate. 
Most sealants are synthetic polymers (silicones, ure- 
thanes, acrylics, polychloroprene) which are semi- 
solid before application and later become elasto- 
meric. A few of the best-known sealants are such 
natural products as linseed oil (putty), asphalt, and 
various waxes. See also adhesive. 

“Sealol,”*' Trademark for “white” mineral oil used 
as lubricant for sealed refrigeration compressor units. 

“Sealstix.” Trademark for a cement of the deKho- 
tinsky type (q.v.) which adheres to almost any sur- 
face. Insoluble in all common reagents except alco- 
hol, strong caustics and chromic acid cleaning solu- 
tion. 

“Sealvar.””’ Trademark for an iron-nickel-cobalt 
alloy used for making hermetic seals with the harder 
glasses and ceramic materials. 

“Sealz.”*'"' Trademark for a line of thermoplastic 
rubber compounds which are used as additives for 
asphalt and tar products to raise softening point, 
improve low temperature flexibility, enhance adhe- 
sive qualities and increase elasticity. 

Searles Lake brine. See brine; Trona process. 

seasoning. Any food additive used in low concentra- 
tions to contribute to the taste of a food. Best-known 
is sodium chloride, but the term also includes vari- 
ous spices, onion, mustard, etc. See also enhancer; 
potentiator. 

“Sea Sorb.”^^ Trademark for patented grades of mag- 
nesia, MgO, with specific adsorption characteristics. 
Uses: Catalysts, chromatography, purification, de- 
colorization, and dehumidification. 

sea water. See ocean water. 

seaweed. See algae; phycocolloid; carrageenan; kelp. 


sebacic acid (1,8-octanedicarboxylic acid; sebacylic 
acid; decanedioic acid) COOH(CH2)8COOH. 
Properties; White leaflets; m.p. 133°C; sp. gr. 1.110 
(25°C); b.p. 295.0°C (100 mm); refractive index 
1.422 (133.3°C); slightly soluble in water; soluble in 
alcohol and ether. Combustible. 

Derivation; From butadiene via dichlorobutene and 
its nitrile derivatives; dry distillation of castor oil 
with alkali. 

Containers: Fiber drums; bags. 

Grades: C.P.; purified. 

Uses: Stabilizer in alkyd resins, maleic and other 
polyesters, polyurethanes; fibers; paint products; can- 
dles and perfumes; low-temperature lubricants and 
hydraulic fluids; manufacture of nylon 610. 

“Sebacol.””^ Trademark for a tanners’ depilatory 
containing sodium hydrosulfite suitably stabilized 
for use in alkaline unhairing systems. 

sebaconitrile NC(CH2)sCN. 

Properties; Straw-colored oily liquid; b.p. 199°C (15 
mm). 

Use: Chemical intermediate for drugs, dyes and high 
polymers. 

sebacoyl chloride (n-octane-l,8-dicarboxylic acid di- 
chloride) C10C(CH2 )sCOC1. 

Properties: Liquid; b.p. 137-140°C (3 mm); 97% 
pure. Decomposes slowly in cold water; soluble in 
liydrocarbons and ethers. 

Containers: Bottles; carboys; 55-gal drums. 

Use; Organic intermediate. 

sebacylic acid. See sebacic acid. 

sec-. Abbreviation for secondary, as applied to names 
of organic compounds. See primary. Tlie prefix is 
ignored in alphabetical arrangement. 

“Seconal.” Trademark for secobarbital (q.v.). 

secondary. See primary. 

secondary calcium phosphate. See phosphate, dibasic. 

sedanolic acid C12H20O3. A constituent of celery seed 
oil. Its lactone, also present, which is the source of 
the characteristic odor, is sedanolide. 

sedative. A natural or synthetic therapeutic agent 
having the property of inducing relaxation and vary’- 
ing degrees of depression of the central nervous sys- 
tem. The major types of sedatives are: (1) chlorine 
substitution products (chloral hydrate, chlorobuta- 
nol); (2) ethyl alcohol derivatives (ethyl carbamate, 
hedonal); (3) specific aldehydes and ketones (paralde- 
hyde, amylene hydrate); barbituric acid derivatives 
(barbital, barbiturates, q.v.). Sedatives are almost 
always prescription drugs. See also tranquilizer. 

sedimentation. Tlie settling out by gravity of solid par- 
ticles suspended in a liquid, the rate of settling being 
defined by Stoke’s Law (q.v.). This method is used 
industrially in w'ater purification. It is also an analyt- 
ical procedure for separation of solids of different 
particle size, as well as for molecular weight deter- 
mination. The sedimeniation of large molecules in 
a strong centrifugal field permits determination of 
both average molecular weights and the distribution 
of molecular weights in certain systems. When a 
solution containing polymer or other large mole- 
cules is centrifuged at forces up to 250,000 times 
gravity, the molecules begin to settle, leaving pure 
solvent above a boundary' which progressively moves 
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toward the bottom of the cell. An optical system is 
provided for viewing this boundary, and a study as 
a function of the time of centrifuging yields the rate 
of sedimentation for the single component, or for 
each of many components of a polydisperse system. 
Tliese sedimentation rates may tlien be related to Ibe 
corresponding molecular weights of the species 
present after the diffusion coefficients for each 
species are determined by independent experiments. 
Tlie result of this work is the distribution of molecu- 
lar weights in the sample which is attainable by few 
other methods. 

See also precipitate. 

seed. (1) That part of a plant which includes the plant 
embryo itself, a quantity of stored food (fats, carbo- 
hydrates, and proteins in varying proportions), and 
the enclosing cellulosic coats. The food storage tis- 
sue is called the endosperm. Starch is an important 
food reserve in the endosperms of cereals and le- 
gumes; sugar in sweet corn; protein in soybean and 
wheat; and fats in such plants as coconut, cacao, 
castor bean, and most types of palms. Such growth 
substances as giberellin also occur in seeds; some 
also contain alkaloids (ricinine, hyoscine, and caf- 
feine). Tlie seeds or bulbs of some plants are highly 
toxic, e.g., hyacinth, larkspur, castor bean, cashew 
nut shells. Bitter almond contains as much as 10% of 
hydrocyanic acid, which is removed in processing. 
Seeds (which in many cases are equivalent to nuts) 
are an important source of vegetable oils, which are 
used as food components, in paints and other indus- 
trial products, and in medicine. 

(2) Trace proportions of a material introduced to 
initiate a desired reaction, where the “seed” acts as 
a nucleating agent. An example is the seeding of 
a cloud with silver iodide to cause precipitation by 
providing means for the nucleation of droplets. See 
nucleation. 

Seger cone. See pyrometric cone. 

Seidlitz powder. A two-part dosage, to be dissolved in 
water and drunk while effervescing. 

In the blue paper; 3 parts Rochelle salt with I part 
sodium bicarbonate. 

In the white paper; Tartaric acid. 

Grade: N.F. 

Containers; Fiber drums. 

Use: Medicine (antacid). 

“Seismex.”^® Trademark for an ammonia dynamite 
with limited water resistance (for seismic pros- 
pecting). 

Hazard: Dangerous fire risk; moderate explosion risk. 
“Seismogel.”^* Trademark for a straight gelatin dy- 
namite when water conditions are only moderately 
severe; for seismic prospecting. 

Hazard; Dangerous fire risk; moderate explosion 
risk. 

“Selectacel.”^” Trademark for ion-exchange cellulose 
products which are derived from purified wood pulp 
by chemical reaction and substitution. White fibrous 
powders packed in glass, plastic and fiber drums. 
Used for the isolation and purification of proteins. 

selenic acid HiSeOj. 

Properties: White hygroscopic solid; sp. gr. 3.004 
(15/4°C); m.p. 58°C (easily undercools); decom- 
poses at 260°C. Very soluble in water; decomposes 
m alcohol;- usually available'as a liquid, sp. gr. 2.609 
(15°C). 

Hazard: Highly toxic; strong irritant to skin and mu- 
cous membranes. 


Shipping regulations; (Air) Liquid: Corrosive label. 
Not acceptable on passenger planes. Solid; Poison 
label. 

selenious acid. See selenous acid. 

selenium Se A nonmetal (q.v.). Atomic number 34; 
Group VIA of the Periodic Table. Atomic weight 
78.96; valences 2, 4, 6. There are 6 stable isotopes. 

Properties: Amorphous red powder, becoming black 
on standing and crystalline on heating; vitreous and 
colloidal forms may be prepared. Crystalline form 
has sp. gr. about 4.5; m.p. 217°C; b.p. 685°C. Amor- 
phous form softens at 40° C and melts at 217°C. 
Crystalline selenium is a p-type semiconductor. 
Electrically it acts as a rectifier, and has marked 
photoconductive and photovoltaic action (converts 
radiant to electrical energy). The electrical conduc- 
tivity increases with increasing light irradiation. Sol- 
uble in concentrated nitric acid and (in liquid form) 
in common alkalies. Forms binaiy alloys with silver, 
copper, zinc, lead, etc. Low toxicity. 

Occurrence; Copper ores; soils; feed crops such as 
corn and soybeans. Se is a necessary nutritional 
factor in animals. 

Grades: Commercial (powder or lumps); high-purity 
up to 99.999%. 

Containers: Glass bottles; drums. 

Uses: Electronics (xerographic plates, TV cameras, 
photocells, magnetic computer cores, solar batteries, 
rectifiers, relays; ceramics (colorant for glass); steel 
and copper (degasifier and machinability improver); 
rubber accelerator; catalyst; trace element in animal 
feeds. 

For further information consult Selenium, Tellurium 
Development Ass’n. 1 1 Broadway, New York, N.Y. 

selenium diethyldithiocarbamate Se[SC(S)N(C2H3)2]4. 

Properties; Orange-yellow powder; sp. gr. (20/20° C) 

l. 32; melting range 63-71°C; characteristic odor. 
Soluble in carbon disulfide, benzene, chloroform; in- 
soluble in water. 

Containers; 5-, 50-, 100-lb drums. 

Hazard; Toxic by inhalation; moderately toxic by in- 
gestion and skin absorption. Tolerance (as Sc), 0.2 
mg per cubic meter of air. 

Use; Vulicanization agent without added sulfur or as 
a primary or secondary accelerator with sulfur. 

selenium dimethyidithiocarbamate. See “Methyl Sele- 
nac.” 

selenium dioxide (selenous acid anhydride) Se 02 . 

Properties; White or yellowish white to slightly red- 
dish, lustrous, crystalline powder or needles; sp. gr. 
3.954 (15/15°C); ni.p. 340-350°C (sublimes); soluble 
in alcohol, water. 

Hazard: Toxic by inhalation; moderately toxic by 
ingestion and skin absorption. Tolerance (as Se), 
0.2 mg per cubic meter of air. 

Uses: Analysis (testing for alkaloids); medicine; oxi- 
dizing agent; antioxidant in lubricating oils; catalyst. 

selenium sulfide (selenium disulfide) SeS 2 . 

Properties; Bright orange powder; faint odor at most; 

m. p. < 100°C. Practically insoluble in water and or- 
ganic solvents. 

Grade; U.S.P. 

Hazard; Toxic by ingestion; strong irritant to eyes 
and skin. Tolerance, 0.2 mg per cubic meter of air. 

Uses; Medicine (treatment of seborrhea; medicated 
shampoos). 

selenous acid (selenious acid) H 2 Se 03 . 

Properties; Transparent, colorless deliquescent ciys- 
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tals; soluble in water and alcohol; insoluble in am- 
monia. Sp. gr. 3.0066; m.p. 70°C, decomposes. 

Derivation: Action of hot nitric acid on selenium. 

Hazard: Toxic by inhalation; moderately toxic by 
ingestion and skin abso^tion. Tolerance (as Se), 0.2 
mg per cubic meter of air. 

Use: Chemical reagent. 

selenous acid anhydride. See selenium dioxide. 

“Sellogen.”^°’ Trademark for a series of detergent, 
emulsifying, and wetting agents used in the textile 
industry and in the manufacture of cosmetics. 

semecarpus nut (acajou nut). Tlie fruit of semecarpus 
anacardium; oriental cashew nut. Properties and 
uses similar to cashew nut. See cashew nutshell oil. 

“Semesan.”^^ Trademark for a wettable powder con- 
taining 25.3% hydroxymercurichlorophenol. 

Hazard: See mercury compounds. 

“Semesan Trademark for a seed disinfectant 

containing 12.5% hydroxymercurinitrophenol and 
3.8% hydroxymercurichlorophenol. 

Hazard: See mercury compounds. 

semicarbazide hydrochloride (carbamylhydrazine hy- 
drochloride; aminourea hydrochloride) 
H 2 NCONHNH 2 • HCl. 

Properties: Snow-white crystals; m.p. 1 72-1 75° C 
(dec); soluble in water; insoluble in absolute alcohol 
and ether; soluble in dilute alcohol. 

Derivation: From hydrazine sulfate, potassium or so- 
dium cyanate and sodium carbonate, or electrolyti- 
cally by the reduction of nitrourea. 

Grades: C.P.; technical. 

Containers: Bottles; fiber drums. 

Uses: Reagent for aldehydes and ketones; isolation of 
hormones and isolation of certain fractions from es- 
sential oils. 

semiconductor. An element or compound having an 
electrical conductivity intermediate between that of 
conductors and non-conductors (insulators). Most 
metals have quite high conductivity, while sub- 
stances like diamond and mica have very low con- 
ductivity (high resistance). Between tiiese extremes 
lie the semiconductors, of which germanium, silicon, 
silicon carbide, and selenium are examples, with 
resistivities in the range of 10"^ to lO’ ohms /cm. 
Slight traces of impurities in the crystalline struc- 
ture are essential for semiconduction; arsenic is a 
typical impurity in semiconductor crystals. Tliese 
impurities function as electron donors or acceptors, 
and the semiconductor is designated n-type or p- 
type, depending on the electrical nature of the 
“holes,” or ener^ deficits in the crystal lattice. 

Tlie functioning of semiconductors involves the 
science of solid state physics. Their discovery in the 
early 1940’s made possible the development of tran- 
sistors, with their manifold applications in electronic 
devices, in which they have largely replaced the 
vacuum tube. 

Tliere are a few organic semiconducting com- 
pounds which contain a significant amount of car- 
bon-carbon bonding, and are also capable of 
supporting electronic conduction. Anthracene and 
Ziegler-catalyzed acetylene polymers (conjugated 
polyolefins) are examples. See also crystal; impur- 
ity; solid; solid state chemistry. 


semimicrochemistry. Any chemical method (usually 
analytical) in which the weight of the sample used 
is from 10 to 100 mg. 

semipermeable membrane. See membrane, semiper- 
meable. 

semisynthetic. A product involving a chemical reac- 
tion which is based on or derived from a natural 
material, but does not occur as such in nature. Ex- 
amples are paper, soap, cement, glass, and the chem- 
ical modifications of cellulose (rayon, nitrocellulose, 
methylcellulose, cellulose acetate); similarly for the 
modified starches. See also synthesis. 

“Sentry.”^''* Trademark for sorbic acid and potas- 
sium sorbate (q.v.). Used in fungistats for the con- 
trol of certain molds and yeasts in foods. Also 
trademark for propylene glycol, U.S.P. Used as sol- 
vent for flavors and colors; humectant for baked 
goods; and plasticizer for cork seals and crowns. 

“Separan.”^^’ Trademark for a series of flocculating 
agents. 

AP30. Synthetic high molecular weight anionic poly- 
mer. 

C-90 and C-120. Synthetic, high-molecular-weight 
cationic polymers. 

MGL. Similar to NPIO. Used in production of ura- 
nium. 

NPIO. Synthetic, water-soluble nonionic, high-molec- 
ular-weight polymer of acrylamide. “Separan" NPIO 
potable water grade flocculant has been accepted, 
subject to maximum use concentration of one ppm 
by the U.S. Public Health Service. 

NP20. Nonionic polyacrylamide polymer. 

PG2. Similar to NPIO. Used in paper mfg. 

separation. A collective term including a number of 
unit operations which, in one way or another, iso- 
late the various components of mixtures. Chief 
among these are evaporation, distillation, drying, 
gas absorption, sedimentation, solvent extraction, 
pressure extraction, adsorption, and filtration. Spe- 
cialized methods include centrifugation, magnetic 
separation (mass spectrograph), gaseous diffusion, 
and various types of chromatography. For further 
information see specific entry. 

“Sephadex.”'**^ Trademark for a dry', insoluble pow- 
der composed of macroscopic beads which are syn- 
thetic, organic compounds derived from the polysac- 
charide dextran. The dextran chains are cross-linked 
to give a three dimensional network and the func- 
tional ionic groups are attached to the glucose units 
of the polysaccharide chains by ether linkages. 
Available in various forms for use in many different 
phases of chromatography. 

septiphene. See ortho-benzyl-para-chlorophenol. 

“Septo-Sour.”’^^ Trademark for a product consisting 
chiefly of zinc salts of fluorine compounds. 

Properties: White, dustless crystals; readily soluble in 
water; neutralizing value 25.6 oz sodium bicarbonate 
per lb. 

Containers: 10-lb net corrugated paper drums; 60-lb 
net plynvood drums; 150- and 300-lb net fiber drums. 
Uses: Laundry sour, especially low temperatures. 

sequestration. Tlie formation of a coordination com- 
plex by certain phosphates with metallic ions in so- 
lution so that the usual precipitation reactions of 
the latter are prevented. Tlius, calcium soap precipi- 
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tales are not produced from hard water treated with 
certain polypliospliates and melaphosphates. (These 
polyphosphates are often improperly referred to as 
hexametaphosphates). The term sequestration may 
be used for any instance in which an ion is pre- 
vented from exhibiting its usual properties due to 
close combination with an added material. Two 
groups of organic sequestering agents (chelates in 
these examples) of economic importance are the 
aminopolycarboxylic acids such as ethylenediamine- 
tetraacetic acid and the hydroxycarboxylic acids 
such as gluconic, citric, and tartaric acids. In the 
food industry sequestering agents aid in stabilizing 
color, flavor, and texture. 

See also chelate; coordination compound; complex. 

“Sequestrene.”’''' Trademark for a series of complex- 
ing agents and metal complexes consisting of ethyl- 
enediaminetetraacetic acid and salts. 

Ser Abbreviation for serine. 

serendipity. An unexpected scientific discovery which 
turns out to be more important than the project be- 
ing researched. One example is the discovery of the 
sodium sulfide polymer, later known as “Tliiokol,” 
while the researcher was seeking to develop an im- 
proved automotive coolant. Another is the discov- 
ery of the reinforcing effect of carbon black on 
rubber while technologists were using it as a black 
pigment to counteract the whitening effect of zinc 
oxide. 

serine (beta-hydroxyalanine; alpha-amino-beta-hydroxy- 
propionic acid. H0CH2CH(NH2)C00H. A non- 
essential amino acid occurring naturally in the L(— ) 
form. 

Properties: Colorless crystals; soluble in water; insol- 
uble in alcohol and ether; optically active; DL-serine, 
m.p. 246° C with decomposition; D(+)-serine, m.p. 
228°C with decomposition; L(-) serine, m.p. 228°C 
with decomposition. Available commercially in all 
three forms. 

Derivation: Hydrolysis of protein (especially silk pro- 
tein); synthesized from glycine. 

Uses; Biochemical research; dietary supplement; cul- 
ture media; microbiological tests; feed additive. 

“Serizyme.””’ Trademark for a proteolytic enzyme 
preparation for desizing textiles. 

serotonin (5-hydroxytryptamine; 5-hydroxy-3-(beta-am- 
inqethyl)indole) C 10 H 12 N 2 O. A powerful vasocon- 
strictor occurring in the brain and blood platelets; it 
is thought to play a part in regulation of blood pres- 
sure, and also has muscle-contracting properties. It 
has been isolated from beef serum and may be syn- 
thesized from 5-benzyloxyindole. Serotonin is simi- 
lar to the hallucinogenic drugs mescaline, LSD, psi- 
locin and psilocybin. Its formation is inhibited by 
p-chlorophenylalanine. 

“Serpasil.”™' Trademark for reserpine (q.v.). 

serum. (1) The continuous phase of a biocolloid after 
the solid or disperse phase has been removed by 
centrifugation, coagulation or similar means. In the 
case of milk, for example, the serum, or whey, is a 
true solution of sugars, proteins, and mineral com- 
pounds in water. (2) Specifically, blood from which 
corpuscles, platelets, etc. have been removed, espe- 
cially when prepared with antigenic bacteria for 
inoculation to effect the cure of a disease. 

SES. Abbreviation for sodium 2,4-dichlorophenoxy- 
ethy! sulfate. See sesone. 


sesame oil (benne oil; teel oil) 

Properties; A fixed, bland, yellow, almost odorless 
liquid. Does not readily become rancid; sp. gr. 0.9187 
(25/25°C); solidifying point — 5°C; m.p. 20-25°C 
(for free fatty acids); Hehner value 95.7; saponifica- 
tion value 188-193; iodine value 103-114; refractive 
index 1.4748-1.4762. Optically active. Soluble in 
chloroform, carbon disulfide, ether, and benzene; 
slightly soluble in alcohol. Combustible; nontoxic. 

Chief known constituents: Olein (75%); stearin; pal- 
mitin; myristin; linolein, sesamin, and sesamolin. 

Derivation: By pressing from Sesamum indicum 
(orientale). 

Occurrence; China; Japan; East Indies; South America. 

Grades: Edible, should contain less than 1% free fatty 
acids; semirefined; coast; U.S.P. 

Containers: Drums. 

Uses: Shortenings, salad oil, margarine and similar 
food products, 

sesamex. Generic name for 2-(2-ethoxyethoxy)ethyl 
3,4-(methylenedioxy)phenyl acetal of acetaldehyde. 
CH202C6H30CH(CH.OOC2H40C2H40C2H5. 

Properties; Liquid; b.p. 137-141°C (0.08 mm). Solu- 
ble in non-polar solvents. 

Hazard: May be toxic. 

Use: Synergist for insecticides. 

sesamin. Generic name for 2,6'bis[3,4-(methylenedi- 
oxy)phenyl]-3, 7-dioxabicyclo[3. 3.0] octane, C 2 oH[ 806 . 

Properties: Solid; m.p. 122.5°C. Combustible. 

Hazard: May be toxic. 

Use; Synergist for insecticides and fungicides. 

sesamolin. Generic name for 6-[3,4-(methylenedioxy) 
phenoxy]-2-[3,4-(methylenedioxy)phenyl]3, 7-dioxa- 
bicycloj 3. 3.0] octane, C 22 H 18 O 7 . Constituent of ses- 
ame oil which is a powerful synergist of pyrethrum. 
A 1:1 mixture of pyrethrum and sesamoline has *31 
times the insecticidal activity of pyrethrum alone. 

sesone. Generic name for sodium 2,4-dichlorophe- 
noxy-ethyl sulfate (SES) C 6 H,,Cl 20 CH 2 CH 2 S 04 Na. 

Properties: Crystalline solid; m.p. 245°C; soluble in 
water. 

Hazard; May be toxic. 

Use: Pre-emergence herbicide, 

sesqui. A prefix meaning one and a half. Often used 
for salts in which the proportions of metal oxide to 
acid anhydride are 2:3, or vice-versa, as in sodium 
sesquicarbonate. 

sesquiterpene. A terpene having the formula C 15 H 24 , 
one and a half times the standard terpene formula 
of CioH| 6 . An example is cadinene, a constituent of 
various wood oils (cade oil, cedarleaf oil, etc.). 

“Setit.”’^’ Trademark for suspension aid used in the 
ceramic industry. Composed of a colloidal form of 
aluminum oxide. 

“Setole.”"^ Trademark for thermoplastic resin emul- 
sions; used as finishing agents for all types of textile 
fabrics. 

“Setrefe.”''* Trademark for a seed disinfectant con- 
taining phenyl mercuric ammonium acetate. Used 
for cereal grains and cotton seed. 

Hazard; See mercury compounds. 

“Setsit.”*’’ Trademark for a series of activated dithio- 
carbamate liquid accelerators for natural and syn- 
thetic latex films and adhesives. 

“Sevin.”^''' Trademark for a carbaryl insecticide (1- 
naphthyl N-methyl carbamate). 
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“Sevron.”^* Trademark for a series of cationic dyes. 

sewage sludge. A mixture of organic materials result- 
ing from purification of municipal waste. There are 
two types: 

(a) Imhoff sludge; A low grade sludge containing 
from 2 to 3% ammonia and about 1% phosphoric 
acid. 

(b) Activated sludge: A high-grade sludge containing 
from 5.0 to 7.5% ammonia and from 2.5 to 4.0% 
phosphoric acid. 

Derivation; (a) By running sewage through settling 
tanks without access of air. Tlie sludge, or solid 
matter, is decomposed by anaerobic bacteria. 

(b) By running sewage through settling tanks and 
pumping air (or oxygen) through porous plates at 
the bottom of the tanks. 20% of the current “make” 
is also added. The waste acts as nutrient for aerobic 
bacteria, which consume the polluting organic mat- 
ter. The resulting solids are filtered and dried. 

Use: Fertilizer. 

See also milorganite. 

Trademark for a granular organic mate- 
rial used as the basic additive for preparing low fil- 
trate casing packs, and for spotting fluid to free dif- 
ferentially stuck pipe. It can be prepared with density 
of 7.6 Ib/gal for use where formation is too weak to 
support a full column of mud or heavier packs. 

“S-Fatty Acids.””**’ Trademark for fatty acids derived 
from soybean oil. S-210 is a soy fatty acid developed 
primarily for alkyd resins. S-230 is a soy-type fatty 
acid having a lower unsaturated acids content and 
higher titer than S-210. 

Properties: S-210 is a light yellow liquid and S-230 a 
light yellow semi-solid at ambient temperature. 
Containers: Tank cars and trucks. 

Uses: Chemical intermediate, paints and varnishes, 
alkyd resins and soaps. 

SFS. (1) Abbreviation for Saybolt Furol seconds. See 
Furol viscosity and Saybolt Universal viscosity. 

(2)Abbreviation for sodium formaldehyde sulfoxy- 
late. 

“SGL” Activated Carbon.’” Trademark for a decolor- 
izing carbon also designed for use in fixed beds. 
Total surface area (N 2 , BET Method) 950-1050 sq 
m/g; particle size 8 x 30 mesh; apparent density 30 
Ib/cu ft. 

SGR. Abbreviation for steam gas recycle process for 
shale oil recovery. See also shale oil. 

“Sale Ban.””*' Trademark for buffered lignosulfonate. 
Used to convert or maintain muds for drilling mud- 
making shales or for drilling and completing “dirty 
sand” formations. 

shale oil. A crude oil obtained from oil shale (q.v.) by 
destructive distillation followed by hydrotreating. 
Extensive deposits of the shale are located in Colo- 
rado, Wyoming, and Utah. Its content or bitumen 
(kerogen) is reported to have the composition 75% 
carbon, 10% hydrogen, 2.5% nitrogen, 1.5% sulfur 
and 9% oxygen. After refining it yields about 18% 
gasoline, 30% kerosene, 25% gas oil, 15% light lube 
oil, and 10% heavy lube oil. Its chemical structure 
is aliphatic, the refining residues consisting of paraf- 
fin wax. Extraction may be effected by any of several 
retorting processes. 

Note: The contribution of shale oil to energy require- 
ments is likely to be slight in the short-range future. 


largely because of the low concentration of oil in the 
shale, which necessitates earth-moving operations 
on a tremendous scale for which satisfactory equip- 
ment is not available. Tliere are also undesirable 
ecologic effects, as well as the high cost of extraction 
installations. A large scale extraction has been con- 
sidered by a group of companies in Colorado in the 
Federal Naval Reserve area, based on scale-up of 
successful pilot-plant operation. Though production 
is technically feasible, the capital requirements are 
so great that significant production appears to be 
uneconomic for the indefinite future. 

shape-selective catalyst. A catalytic solid (transition 
metal) introduced into a crystalline aluminosilicate 
(zeolite) having ports or openings of about 5 ang- 
strom units. This permits the catalyst to exert a selec- 
tive effect between molecules that differ in shape, 
rather than in the reactivity of their chemical groups. 
Tlie cage structure of the zeolite effectively prevents 
contact of the catalyst with all molecules whose 
shape and size exclude their entry. The ability of a 
catalyst to discriminate among molecules on the 
basis of their shape is of great value in the cracking 
of straight-cliain hydrocarbons, and has attractive 
possibilities in other types of catalytic reactions. 

shark liver oil 

Properties: Yellow to red-brown liquid; strong odor; 
sp. gr, 0.917-0.928. Soluble in ether, chloroform, 
benzene, and carbon disulfide. 

Derivation; By expression from shark livers. 

Method of purification: Chilling and filtration. 

Grades: Crude; refined. 

Uses: Source of vitamin A and of squalene; biochem- 
ical research. 

“Sharstop.”™ Trademark for a series of short-stopping 
agents used in the polymerization of synthetic rubbers. 

shell. (1) In physical chemistry, this term is applied 
to any of the several paths or orbits of the electrons 
in an atom as they revolve around its nucleus. Tliey 
constitute a number of principal quantum paths 
representing successively higher energy levels. Tliere 
may be from I to 7 shells, depending on the atomic 
number of the element and corresponding to the 7 
periods of the Periodic Table. The shells are usually 
designated by number, though letter symbols have 
been used, i.e., K ... Q. The laws of physics limit 
the number of electrons in the various shells as fol- 
lows: 2 in the first (K), 8 in the second (L), 18 in the 
third (M), and 32 in the fourth (N). With the excep- 
tion of hydrogen and helium, each shell contains 
two or more orbitals, each of which is capable of 
holding a maximum of 2 electrons. See also quantum 
number; orbital theory'; Pauli exclusion principle. 

(2) Tlie hard integument of molluscs and crusta- 
ceans, consisting mostly of calcium carbonate, chitin, 
etc. See nacre; oyster shells. 

(3) The brittle covering of avian eggs, chiefly cal- 
cium carbonate, lime, etc. The formation of proper 
shell structures in certain species of birds is said to 
be adversely affected by DDT and similar insecticidal 
contaminants of their food. 

(4) Tlie shells of nuts are cellulosic in character; 
some contain industrially useful oils. 

“Shell A-A Weed Seed Killer.”'” Trademark for a 
preplant herbicide containing not less than 98 \vt % 
allyl alcohol. 
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Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. 

shellac (lac; garnet lac; gum lac; stick lac). 

Derivation: A natural resin secreted by the insect 
Laccifer lacca (coccus lacca) and deposited on the 
twigs of trees in India. After collection, washing, 
and purification by melting and filtering it is formed 
into thin sheets, which are later fragmented into 
flakes of Orange Shellac; this may be dewaxed and 
bleached to a transparent product. Soluble in alco- 
hol; insoluble in water. 

Grades: (1) Orange; TN(impure), fine, superfine, 
heart, superior; (2) Bleached and dewaxed (color- 
less). 

Containers: Glass bottles; terne-plated cans; bags. 
Hazard: (alcohol solution) Flammable, dangerous fire 
risk. 

Uses: Sealer coat under varnish; finish coat for floors, 
furniture, etc.; dielectric coatings; deKhotinsky ce- 
ment (q.v.). 

“Shellacol.”^'® Trademark for an alcohol-type sol- 
vent; available both anhydrous and made from 190 
proof alcohol. Mild odor, free from objectionable 
characteristics. May be purchased without a Federal 
permit. 

Hazard; Flammable liquid. 

Uses; Shellac solvent and thinner; nitrocellulose lac- 
quers and other protective coatings; cleaning and 
drying metal parts; printing industry; glass cleaners; 
antifreeze; lamp and stove fuel; chemical and chemi- 
cal specialties. 

“Shellflex.”'” Trademark for a series of petroleum 
products largely composed of naphthenic and/or 
paraffinic hydrocarbons. 

Properties: Colors ranging from near water-white to 
black; viscosities from 3 cp to 55 cp at 210'’F; sp. 
gr. from 0.85 to 0.95; odor slight to none; very low 
volatilities. 

Hazard; Probably flammable. 

Uses; Rubber processing and extending oils; miscella- 
neous process oil uses. 

“Shell” Isoprcne Rubber. Trademark for a syn- 
thetic elastomer having properties which approxi- 
mate those of natural rubber. A stereospecific iso- 
prene polymer which has been reacted to a high 
structural purity of about 92% cis-1, 4-poly isoprene. 

“Shell Sol.”'’* Trademark for a series of aliphatic 
hydrocarbon solvents composed of mixtures of par- 
affinic, naphthenic and aromatic hydrocarbons. 

“SheH”-S-Polymers,'^' Trademark for a series of 
general-purpose and specialty butadiene-styrene co- 
polymers, including clear hot and cold copolymers, 
cold oil-extended copolymers, hot and cold black 
masterbatclies, cold oil-black masterbatches, as well 
as high styrene resin /cold copolymer masterbatches 
and hot and cold latexes. Used in a wide variety of 
applications, including tires, tire repair materials, 
mechanical goods, etc. 

‘SheUwax.'’'“’ Trademark for a series of paraffin 
waxes derived from distillate lube streams. 

sherardizing. The process by which relatively small 
articles made of iron or steel are coated with zinc 
powder. The metal forms an alloy with the steel 
surface and produces a thin, tightly adherent 
corrosion-resistant coating. 

Sherbclizcr.”'” Trademark for an algin derivative- 
vegetable gum composition. 


Lises; Stabilizer for sherbets, water ices, frozen fruits, 
syrups, purees, chocolate ice cream. 

“Sberflex.”''*' Trademark for a series of plasticizers. 
“Sherflex DBF,” dibutyl phthalate. 

shielding. Protection of personnel from the harmful 
effects of ionizing radiation and/or neutrons by en- 
closure of the equipment (reactor, particle accelera- 
tor, x-ray generator, etc.) with an absorbing mate- 
rial. Tlie most efficient of these are cadmium, lead. 
Steel, and high-density concrete (3 feet of concrete 
equals about 1 foot of steel). Among the plastics, 
polyethylene affords reasonable protection in thick 
sheets. Water and paraffin wax are good neutron ab- 
sorbers because of their high hydrogen content. Ma- 
terials such as graphite and beryllium are able to 
deflect and retard neutrons and are used for this 
purpose as moderators in nuclear reactors. Heavy 
water is also used. 

shortstopping agent. A material used in a polymeriza- 
tion reaction to cut off the reaction at a predeter- 
mined point. Example: use of diethylhydroxyl amine 
or sodium dimethyldithiocarbamate to control syn- 
ihelic rubber polymerization; lelraelby'isYiano'i is 
used in silicone polymers. 

Si Symbol for silicon. 

side-chain. See chain. 

siderite (chalybite; spathic iron ore) FeCOs, usually 
with some calcium, magnesium or manganese. Tlie 
term siderite is also used for an iron alloy found in 
meteorites. 

Properties: Gray, yellow, brown, green, white or 
brownish red mineral, vitreous inclining to pearly 
luster, white streak; sp. gr. 3.83-3.88; Mohs hard- 
ness 3.5-4. 

Occurrence: United States (Vermont, Massachusetts, 
Connecticut, New York, North Carolina, Pennsyl- 
vania, Ohio); Europe. 

Use: An ore of iron; when high in manganese, used 
in the manufacture of spiegeleisen. 

sienna. A yellowish hydrated iron oxide. Raw sienna 
is a brown-tinted yellow ocher occurring in Ala- 
bama, California, Pennsylvania; Cyprus and Italy. 
Burnt sienna is an orange-brown pigment made by 
calcining raw sienna. See also ocher; iron oxide reds. 

Containers (raw or burnt); Paper bags. 

Uses: Colorant in oil paints, stains, pastels, etc. 

“Sierralite.”** Trademark for hydrous magnesium- 
aluminum silicate derived from the mineral prochlo- 
fite. Used in ceramics in the preparation of syn- 
thetic cordierite for high resistance to heat shock. 
Supplied as 200-mesh powder. 

siglure. Generic name for sec-butyl 6-methyI-3-cyclo- 
hexane-l-carboxylate CH3C6H8COOCH(CH3)C2H5. 

Properties: Liquid; b.p. 113-114°C (15 mm). Soluble 
in most organic solvents; insoluble in water. Com- 
bustible. 

Use: Insect attractant. 

sigma bond. A covalent bond directed along the line 
joining the centers of two atoms. They are the nor- 
mal single bonds in organic molecules. See also pi 
bond. 

silane (silicon tetrahydride). SiH^. 

Properties; A gas with repulsive odor. Solidifies at 
about -200°C, b.p. -n2°C; insoluble in water. 
Sp. gr. 0.68. 
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Hazard; Highly toxic; strong irritant to tissue. Dan- 
gerous fire risk; ignites spontaneously in air. Toler- 
ance, 0.5 ppm in air. 

Use: Doping agent for solid-state devices. 

Shipping regulations; (Air) Not acceptable. 

“Silaneal.”''” Trademark for organopoiysiloxanes used 
for making materials water-repellent. 

silane compoimds. Gaseous or liquid compounds of 
silicon and hydrogen (SinH 2 n+ 2 ), analogous to al- 
kanes or saturated hydrocarbons. SiHj is called 
silyl (analogous to methyl), and SijHs is disilanyl 
(analogous to ethyl). A cyclic silicon and hydrogen 
compound having the formula (SiH 2 ) is called a cy- 
closiiane. Organo-functional silanes are noted for 
their ability to bond organic polymer systems to in- 
organic substrates. 

Hazard: Highly toxic; dangerous fire risk. 

See also silicone; siloxane. 

“Silastic.”’"’’ Trademark for compositions in physical 
character comparable to milled and compounded 
rubber prior to vulcanization but containing organo- 
silicon poljTners. Parts fabricated of “Silastic” are 
serviceable from —100 to 500°F; retain good physi- 
cal and dielectric properties in such service; show 
excellent resistance to compression set, weathering, 
and corona. TTiermal conductivity is high; water 
absorption low. 

Uses: Diaphragms, gaskets and seals, O-rings, hose, 
coated fabrics, wire and cable, and insulating com- 
ponents for electrical and electronic parts. 

“Silbond.”’ Trademark for ethyl silicate; available as 
pure, condensed, prehydrolyzed, and specialty for- 
mulations. 

“Silco-Flex.”"* Trademark for a silicone-rubber in- 
sulation for use on large motors and generators. 

“Silene.”'” Trademark for hydrated calcium silicates 
for rubber reinforcing and flow conditioning. 

“Silflake.”” Trademark for a commercially pure sil- 
ver, containing about 1 % of organic lubricant and 
traces of iron. Particle size, 2 to 10 microns. 

Grades: 131, 135 and 850 (variable conductivities and 
covering power). “Wet” flake contains a flammable 
solvent. 

Uses: Conductive coatings and adhesives. 

“Silfrax.”^*” Trademark for bonded refractories con 
taining from 40% to 78% silicon carbide. 

Properties; High refractoriness; great strength; high 
thermal conductivity; freedom from spalling; resis- 
tance to clinker adhesion; and resistance to mechan- 
ical and flame abrasion. 

Uses; Bricks for boiler and furnace installations; kiln 
furniture in ceramic kilns; shapes for boiler fur- 
naces, air-cooled furnace linings, glass lehrs, pit fur- 
naces, and enameling furnace ware supports. 

“Silgon.”' Trademark for a group of silicone prod- 
ucts. 

silica (silicon dioxide) SiO:. Occurs widely in nature 
as sand, quartz, flint, diatomite. 

Properties; Colorless crystals or white powder; odor- 
less and tasteless; sp. gr. 2.2-2.6; insoluble in water 
and acids except hydrofluoric; soluble in molten 
alkali when finely divided and amorphous. Com- 
bines chemically with most metallic oxides. Non- 
combustible; melts to a glass with lowest known 
coefficient of expansion (fused silica). Tliermal con- 


ductivity about half that of glass. M.p. 1710°C; b.p. 
2230° C. High dielectric constant; high heat and 
shock resistance. 

Derivation; Can be made from a soluble silicate 
(water glass) by acidification, washing, and ignition. 
Arc silica is made from sand, vaporized in a 3000° C 
electric arc. 

Grades; By purity and mesh size; silica aerogel; hy- 
drated; precipitated. 

Containers; Multiwall paper bags. 

Hazard: Toxic by inhalation; chronic exposure to 
dust may cause silicosis. 

Uses (powder); Manufacture of glass, water glass, ce- 
ramics; abrasives; water filtration; component of hy- 
draulic cements; source of ferrosiiicon and elemental 
silicon; filler in cosmetics, pharmaceuticals, paper, 
insecticides; hydrated and precipitated grades as 
rubber reinforcing agent, including silicone rub- 
ber; anticaking agent in foods; flatting agent in paints; 
thermal insulator. (Fused); Ablative material in 
rocket engines, spacecraft, etc.; fibers in reinforced 
plastics; special camera lenses. 

See also quartz; silicic acid; silica gel. 

silica, fumed. A colloidal form of silica made by com- 
bustion of silicon tetrachloride in hydrogen-oxygen 
furnaces. Fine white powder. 

Uses; Thickener, thixotropic, and reinforcing agent 
in inks, resins, rubber, paints, cosmetics, etc. 

See also “Aerosil.” 

silica, fused. See silica. 

silica gel. A regenerative adsorbent consisting of 
amorphous silica. Nontoxic; noncombustible. 

Derivation: From sodium silicate and sulfuric acid. 

Grades; Commercial grades capable of withstanding 
temperatures up to 500600° F are supplied in the 
following mesh sizes: 3-8, 6-16, 14-20, 14-42, 28-200 
and through 325. 

Containers: Air-tight metal containers. 

Uses: Dehumidifying and dehydrating agent; air- 
conditioning; drying of compressed air and other 
gases, liquids, such as refrigerants, and oils contain- 
ing water in suspension; recovery of natural gasoline 
from natural gas; bleaching of petroleum oils; cata- 
lyst and catalyst carrier; chromatography; anticak- 
ing agent in cosmetics and pharmaceuticals; in waxes 
to prevent slipping. 

See also silicic acid. 

“SilicAR.””’ Trademark for silica-gel-based formu- 
lations, suitable for various chromatographic appli- 
cations. The numerical suffixes indicate the approxi- 
mate pH of a 10% slurry. Letters F, G, or GF indi- 
cate that the product contains a fluorescent material, 
gj'psum binder or both. TLC indicates suitability 
for thin layer chromatography. 

silicate. Any of the widely occurring compounds con- 
taining silicon, oxygen, and one or more metals, with 
or without hydrogen. Tlie silicon and oxygen may 
combine with organic groups to form silicate esters. 
Most rocks (except limestone and dolomite) and 
many mineral compounds are silicates. Typical nat- 
ural silicates are gemstones (except diamond), beryl, 
asbestos, talc, clays, feldspar, mica, etc. Portland 
cement contains a high percentage of calcium sili- 
cates. Best known of the synthetic (soluble) silicates 
is sodium silicate (water glass) (q.v.). 

Hazard (natural silicate dusts); Toxic by inhalation. 
Tolerances range from 5 to 50 million particles per 
cubic foot of air. They are also fire risks. 
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Uses; Fillers in plastics and rubber; paper coatings; 
antacids; anticaking agents; cements. 

silicic acid (hydrated silica). SiOi'nHiO. Tlie jelly-like 
precipitate obtained when sodium silcate solution is 
acidified. Tlie proportion of water varies with the 
conditions of preparation and decreases gradually 
during drying and ignition, until relatively pure sil- 
ica remains. During drying the jelly is converted to 
a white amorphous powder or lumps. Used as labo- 
ratory reagent and reinforcing agent in rubber. See 
silica gel. 

“Siliclad.””’ Trademark for a water-soluble silicone 
concentrate, used for coating or treating laboratory 
glassware, ceramics, metal, rubber and plastic prod- 
uct. 

silicochloroform. See trichlorosilane. 

silicomanganese. Alloys consisting principally of man- 
ganese, silicon and carbon. 

Use: Low-carbon steel in which silicon is not objec- 
tionable. Silicon manganese steels are used for springs 
and high-strength structural steels. See also man- 
ganese stee\s and feiTomangancse. 
silicomolybdic acid. See 12-molybdosilicic acid. 

silcon Si A non-metal (q.v.). Atomic number 14; Group 
IVA of the Periodic Table. Atomic weight 28.086; 
valence 4; 3 stable isotopes. It is the second most 
abundant element (25% of the earth’s crust). 
Properties: Dark-colored crystals (the octahedral 
form in which the atoms have the diamond arrange- 
ment). The so-called amorphous form consists of 
minute crystals. Soluble in a mixture of nitric and 
hydrofluoric acids and in alkalies; insoluble in water, 
nitric and hydrochloric acid. Sp. gr. 2.33; m.p. 
HIO^C; b.p. 2355°C; Mohs hardness 7; dielectric 
constant 12. 

Occurrence; Does not occur free in nature, but is a 
major portion of silica and silicates (rocks, quartz, 
sand, clays, etc.). See silicate. 

Derivation; Heating sand with coke in an electric 
furnace. Single crystals of ultrahigh purity are made 
on a commercial scale. 

Purification: Treatment with hydrochloric and hydro- 
fluoric acids. High purity is achieved by distillation 
of silicon tetrachloride, tetraiodide or silane, reduc- 
tion to silicon with ultrapure zinc, and vacuum or 
argon zone refining. 

Grades: Ferrosilicon (50% Si); regular (97% Si); semi- 
conductor or hyperpure (99.97% Si). 

Hazard; Tolerance, 10 mg per cubic meter of air. 
Flammable in powder form. 

Uses; Alloying agent for steels, aluminum, bronze, 
copper, and iron (ferrosilicon); production of halo- 
genated silanes; organosilicon compounds (silicone 
resins); silicon carbide; spring steels; deoxidizer in 
steel manufacture; semiconductor in integrated cir- 
cuits, rectifiers, transistors, diodes, solar batteries, 
other solid state devices (single crystals doped with 
boron or phosphorus); cermets and other special 
refractories. 

Shipping regulations: (Powder) (Air) Flammable solid 
label. 

See also silica; silicate; silicone; ferrosilicon; silica gel. 
silicon bromide. See silicon tetrabromide. 

silicon-bronze. An alloy of copper, tin and silicon 
used for telephone and telegraph wires. 

silicon carbide SiC. 

Properties; Bluish black iridescent crystals; Mohs 
, hardness 9; sp. gr. 3.217; sublimes with decomposi- 


tion at 2700°C. Insoluble in water and alcohol; solu- 
ble in fused alkalies and molten iron. Excellent ther- 
mal conductivity; electrically conductive; resists 
oxidation at high temperatures. Noncombustible; 
a nuisance particulate. 

Derivation: Heating carbon and silica in an electric 
furnace at about 2000° C. 

Forms available: Powder; filament; whiskers (3 mil- 
lion psi); single crystals. 

Containers: Bags, barrels, drums. 

Uses; Abrasive for cutting and grinding metals; grind- 
ing wheels; refractory in nonferrous metallurgy, 
ceramic industry, and boiler furnaces; composite 
tubes for steam reforming operations. Fibrous form 
used in filament-wound structures and heat-resistant, 
high-strength composites. 

See also “Carborundum”; “Crystalon”; “Carbofrax.” 

silicon chloride. See silicon tetrachloride. 

silicon-copper (copper silicide). 

Properties; A hard, tough, bronze-like alloy contain- 
ing 10-30% silicon. 

Derivation: From silica and copper electrolytically. 

Use; Manufacture of silicon-bronze. 

silicon dioxide. See silica. 

silicone. Any of a large group of siloxane poly- 
mers based on a structure consisting of alternate sil- 
icon and oxygen atoms with various organic radicals 
attached to the silicon: 
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Properties: Liquids, semisolids, or solids depending 
on molecular wei^t and degree of polymerization; 
viscosity ranges from less than I to over I million 
centistokes. Polymers may be straight-chain, or 
cross-linked with benzoyl peroxide or other free radi- 
cal initiator, with or without catalyst. Stable over 
temperature range from —50 to +250°C. Very low 
surface tension; extreme water repellency; high lubric- 
ity; excellent dielectric properties; resistant to oxida- 
tion, weathering, and high temperature; permeable 
to gases. Soluble in most organic solvents; unhalo- 
genated types are combustible. Nontoxic. 

Derivation: (1) Silicon is heated in methyl chloride to 
yield methylchlorosilanes; these are separated and 
purified by distillation, and the desired compound 
mixed with water. A polymeric silicone results. (2) 
Reaction of silicon tetrachloride and a Grignard re- 
agent (RMgCl), with subsequent hydrolysis and 
polymerization. 

Forms: Fluids, powders, emulsions, solutions, resins, 
pastes, elastomers. 

Uses; (Liquid) Adhesives; lubricants; protective coat- 
ings; coolant; mold-release agent; dielectric fluid; 
heat transfer; wetting agent and surfactant; foant 
stabilizer for polyurethanes; diffusion pumps; anti- 
foaming agent for liquids; textile finishes; water 
repellent; weatherproofing concrete. (Resin) Coatings, 
molding compounds, laminates (with glass cloth); 
filament winding; sealants; room-temperature curing 
cements (see “RTV”); electrical insulation; impreg- 
nating electric coils; bonding agent; modifier for 
alkyd resins; vibration-damping devices. (Elastomer, 
or silicone rubber) Encapsulation of electronic parts; 
electrical insulation; gaskets; surgical membranes; 



775 


SIL-O-CEL’ 


automobile engine components; flexible windows for 
face masks, air locks, etc.; medical devices used 
within the body; miscellaneous mechanical products. 

silicone oil. See silicone (properties and uses), 
silicone rubber. See silicone (properties and uses), 
silicon fluoride. See silicon tetrafluoride. 
silicon-gold alloy. See gold-silicon alloy, 
silicon monoxide SiO. 

Properties: Amorphous black solid; sp. gr. 2.15-2.18; 
sublimes at high temperature. Hard and abrasive. 
Noncombustible. 

Grades: Lumps, powders, tablets; optical. 

Uses: To form thin surface films for protection of 
aluminum coatings, optical parts, mirrors; dielectric 
or insulator. 

silicon nitride Si3N4. 

Properties: Gray powder (can be prepared as crys- 
tals); sublimes at 1900°C; density 3.44 g/cu m; bulk 
density 70-75 Ib/cu ft, depending on mesh; Mohs 
hardness 9+; thermal conductivity 10.83 Btu/in/sq 
ft/hr/°F at 400-2400°F. Resistant to oxidation, vari- 
ous corrosive media, molten aluminum, zinc, lead 
and tin. Soluble in hydrofluoric acid. 

Derivation: Reaction of powdered silicon and nitro- 
gen in an electric furnace. 

Uses: Refractory coatings; bonding silicon carbide; 
mortars; abrasives; thermocouple tubes in molten 
aluminum; crucibles for zone-refining germanium; 
rocket nozzles; high-strength fibers and whiskers; 
insulator and passivating agent in transistors and 
other solid-state devices. 

silicon tetrabromide (silicon bromide) SiBr4. 

Properties: Fuming, colorless liquid. Turns yellow in 
air. Disagreeable odor. Decomposed by water with 
evolution of heat. Sp. gr. 2.82 (0°C); b.p. 153°C; 
m.p. 5°C. Noncombustible. 

Containers: Sealed “Pyrex” or quartz ampules. 

Purity: 99.999%. 

Hazard: Strong irritant to tissue. 

silicon tetrachloride (silicon chloride) SiCL. 

Properties: Colorless exceedingly mobile, fuming liq- 
uid; suffocating odor. Corrosive to most metals when 
water is present; in the absence of water it has prac- 
tically no action on iron, steel, or the common metals 
and alloys, and can be stored and handled in metal 
equipment without danger. Sp. gr. 1.483 (20®C); 
wt 12.4 Ib/gal; f.p. -70°C; b.p. 57.6°C; refractive 
index (n 20/D) 1.412. Miscible in all proportions 
with carbon tetrachloride, tin tetrachloride, titanium 
tetrachloride, and sulfur mono- and dichlorides. 
Decomposed by water and alcohol, with evolution 
of hydrochloric acid. Noncombustible. 

Derivation: Heating silicon dioxide and coke in a 
stream of chlorine. 

Grades: Technical; 99.5%; C.P. (99.8%); semiconduc- 
tor. 

Containers: Iron drums; bottles; tank cars. 

Hazard: Highly toxic by ingestion and inhalation. 
Strong irritant to tissue. 

Uses: Smoke screens; manufacture of ethyl silicate 
and similar compounds; production of silicones; man- 
ufacture of high-purity silica and fused silica glass; 
source of silicon, silica, and hydrogen chloride; labo- 
ratoiy reagent. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. 


silicon tetrafluoride (silicon fluoride) SiF4. 

Properties: Colorless gas; suffocating odor similar to 
hydrogen chloride; fumes strongly in air; sp. gr. 
(gas) (air = 1) 3.57 (15°C); f.p. -90°C; b.p. -86°C. 
Absorbed readily in large quantities by water with 
decomposition. Soluble in absolute alcohol. Non- 
combustible. 

Derivation: (a) Action of hydrofluoric acid or concen- 
trated sulfuric acid and a metallic fluoride on silica 
or silicates, (b) Direct synthesis. 

Grade: Pure, 99.5% min. 

Containers: Gas cylinders. 

Hazard: Highly toxic by inhalation. Strong irritant to 
mucous membranes. Tolerance (as F), 2.5 mg per 
cubic meter of air. 

Uses: Manufacture of fluosilicic acid; to seal water 
out of oil wells during drillings. 

Shipping regulations: (Rail) Green label. (Air) Non- 
flammable Gas label. Not acceptable on passenger 
planes. 

silicon tetrahydride. See silane, 
silicon tetraiodide SiL. 

Properties: White crystals; m.p. 120°C; b.p. 290° C. 
Noncombustible. 

Containers: Sealed “Pyrex” or quartz ampoules. 
Purity: Up to 99.999%. 

Hazard: Toxic by ingestion and inhalation. Irritant 
to tissue. 

silicotungstic acid (12-tungstosilicic acid; silicowol- 
framic acid) H4SiW|2O40 • 5H2O. 

Properties: White crystalline powder; exceptionally 
soluble in water and polar organic solvents; rela- 
tively insoluble in non-polar organic solvents. Strong 
acid; noncombustible. 

Grades: Reagent; technical. 

Uses: Catalyst for organic synthesis; reagents; addi- 
tives to plating processes; as precipitants and inor- 
ganic ion-exchangers in atomic energy research. 

See also sodium 12-tungstosilicate and tungstosili- 
cates. 

silicowolframic acid. See silicotungstic acid. 

“Silicure” 1-816.” Trademark for 6% iron octoate; 
used as a silicone catalyst. 

“Silimite.”"*’ Trademark for a high magnesium dolo- 
mitic lime used for silica reduction in hot-process 
water-softening equipment. 

silk. A natural fiber secreted as a continuous filament 
by the silkworm, Bombj'X mori. Silk consists essen- 
tially of tile protein fibroin and, in the raw state, is 
coated with a gum, which is usually removed before 
spinning. Combustible, but self-extinguishing. Sp. 
gr. 1.25. Elongation at rupture about 20%; tenacity 
3 to 5 grams/denier. 

sillimanite An aluminum silicate. A high Iieat-resisting 
material containing a maximum amount of mullite, 
developed from the alteration of andalusite during 
firing. Tliis necessitates firing above 1550°C for tiie 
development of a suitable crystalline structure. 

Uses: Spark plugs; chemical laboratory’ ware; pyrom- 
eter tubes; special porcelain shapes; furnace patch 
and refractories. 

“Sil-O-Cel.””’ Trademark for a type of diatomaceous 
earth used in filtration and insulation. 
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siloxane (oxosilane). A straight-chain compound (anal- 
ogous to paraffin hydrocarbons) consisting of silicon 
atoms single-bonded to oxygen and so arranged that 
each silicon atom is linked with four oxygen atoms. 


— Si— O— Si— O— Si— O— 

I ' A 

o o o 


In some types, hydrogen may replace two or more 
of the oxygens, Disiloxane and trisiloxane are ex- 
amples. See also silicone. 

“Silpowder.”’’ Trademark for a commercially pure 
silver, metallic impurities 0.1% max. Particle size, 5 
to 125 microns depending on grade. 

Derivation: By precipitation from solutions of silver 
salts and by atomization. 

Grades: 120, 130, 140, 150 and 160 (galvanic and 
chemical precipitates of variable size and density). 
\5ses'. Vowdei TneVaSVoTgy ptivts tweVi ai. tovi- 

tacts, batteries and brushes; pigments for conductive 
coatings and adhesives. 

“Sil-Temp.”^^’ Trademark for a substantially pure 
fibrous silica for use in rocket and missile construc- 
tions and for. high temperature insulation of motor 
components and similar applications. As a construc- 
tion material it is used in laminate form impreg- 
nated and bonded with high-temperature resins. 

“Sil-Trode.”'"’^ Trademark for silicon bronze elec- 
trodes and filler rod for use in inert gas welding. 

“Silvacel.”'” Trademark for a series of wood fibers. 
Uses: Insulation; pulp molding; special papers and 
boards where high bulk and absorbent qualities are 
desirable; filter aid and filter media; treatment of oil 
well drilling muds, 

“Silvacon.”'^’ Trademark for a series of products 
made from Douglas fir (Pseudotsuga taxifolia) bark. 
Uses: Phenolic adhesive extender; molding compound 
component; conditioner for fertilizer, insecticides, 
etc.; burnout material in foundry sands; rubber 
sponge manufacture; other vinyl and rubber com- 
pounds; treatment of oil well drilling fluids; replace- 
ment for cork. 

silver Ag Metallic element, atomic number 47, Group 
I B of the periodic table. Atomic weight 107.868. 
Valence 1; two stable isotopes. 

Properties: Soft, ductile, lustrous white solid. High- 
est electrical and thermal conductivity of all metals. 
Resists oxidation, but tarnishes in air through reac- 
tion with atmospheric sulfur compounds. Sp. gr. 
10.53; m.p. 96I°C; b.p. 22I2°C. Tliermal conduc- 
tivity I.OI cal/cm/sec/°C. Absorbs oxygen strongly 
at melting point. Soluble in nitric acid, hot sulfuric 
acid, and alkali cyanide solutions; insoluble in water 
and alkalies. Noncombustible, except as powder. 
Derivation: By-product of operations on copper, zinc, 
lead, or gold ores, but some smelters still operate on 
native silver. The recover)' ranges from 166 ounces 
to a few thousandths of an ounce per ton. See Parkes 
process; Pattinson process. The chief silver ores are 
native silver, argentite (silver sulfide) and cerargy- 
rite (silver chloride). 

Forms available: Pure (“fine”), sterling (7.5% Cu), 
various alloys, plate; ingot, bullion, moss, sheet, wire. 


tubing, castings; powder; high purity (impurities less 
than 100 ppm); single crystals; whiskers. 

Hazard: Tolerance (metal and soluble compounds): 
0.01 mg per cubic meter of air. Moderately toxic 
when absorbed in circulatory system. 

Uses: Manufacture of silver nitrate, silver bromide, 
photographic chemicals; lining vats and other equip- 
ment for chemical reaction vessels, water distilla- 
tion, etc.; catalyst in manufacture of ethylene; mir- 
rors; electric conductors, such as bus bars; batteries; 
silver plating; electronic equipment; sterilant; low- 
temperature brazing alloys; table cutlery, jewelry; 
dental, medical and scientific equipment; electrical 
contacts; bearing metal; magnet windings; dental 
amalgams. Colloidal silver is used as a nucleating 
agent in photography, and in medicine, often com- 
bined with protein. See “Argyrol.” 

silver acetate CHjCOOAg. 

properties: White crystals or powder; sp. gr. 3.26. 
Moderately soluble in hot water; soluble in nitric 
acid. 

Hazard; Toxic. Tolerance, 0.01 mg per cubic meter 
of air. 

Usft'. Mediciwe. ^CKtecaalV, la.hQi:a.LQtv tcagpul- 

silver acctylide Ag 2 C 2 . 

properties; White powder. A salt of acetylene. 

Derivation; Reaction of acetylene with aqueous solu- 
tion of argentous salts. 

Hazard; Severe explosion risk when shocked or heated. 

Uses: Detonators. 

Shipping regulations: (Rail, Air) Explosives, n.o.s.. 
Not acceptable. 

silver arsenite AgiAsOj. 

properties; Fine, yellow powder. Sensitive to light. 
Soluble in acetic acid, ammonium hydroxide, and 
nitric acid; insoluble in alcohol and water. M.p. 
1 50° C (decomposes). 

Hazard: Highly toxic. Tolerance, 0.01 mg per cubic 
meter of air. 

Use; Medicine. 

Shipping regulations: (Rail, Air) Poison label. 

silver arsphenamine (silver diaminodihydroxyarseno- 
benzene, sodium salt). 

properties: Brownish black powder (containing ap- 
proximately 20% arsenic, 15% silver) for which the 
exact molecular formula has not been established. 
Unstable in air. Soluble in water. 

Derivation; Action of silver salts on arsphenamine, 
converting the product to the disodium salt and pre- 
cipitating with alcohol, acetone, or ether. 

Hazard; Highly toxic. Tolerance, 0.01 mg per cubic 
meter of air. 

Use: Medicine. 

Shipping regulations: (Rail, Air) Arsenical com- 
pounds, n.o.s.. Poison label. 

silver bromate AgBrOi. 

Properties; White powder. Sensitive to light. Keep in 
amber bottle. Soluble in ammonium hydroxide; 
slightly soluble in water (hot). Decomposed by heat. 
Sp. gr. 5.2. 

silver bromide AgBr. 

Properties: Pale yellow crystals or powder, darkening 
on exposure to light, finally turning black. Sp. gr. 
6.473 (25°C); m.p. 432°C; b.p. decomposes at 
700°C. Soluble in potassium bromide, potapium 
cyanide and sodium thiosulfate solutions; very slightly 
soluble in ammonia water; insoluble in water. Light- 
sensitive. 

Derivation; Silver nitrate is dissolved in water and a 
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solution of alkali bromide added slowly. Tlie precip- 
itated silver bromide is washed repeatedly with hot 
water; the operation must be carried on in a dark- 
room under a ruby red light. 

Containers; Amber or black glass bottles. 

Use: Photograpli film and plates; photochromic glass; 
laboratory reagent. 

silver carbonate Ag 2 C 03 . 

Properties: Yellow to yellowish gray powder. Con- 
tains 78% (approx.) silver. Light-sensitive. Soluble 
in ammonium hydroxide, nitric acid; insoluble in al- 
cohol and water. Sp. gr. 6.077; decomposes at 218°C. 
Uses: Laboratory reagent. 

silver chloride AgCl. 

Properties; White granular powder, which darkens 
on exposure to light, finally turning black. Exists 
in several modifications differing in conduct toward 
light and also in their solubility in various solvents. 
Soluble in ammonium hydroxide, concentrated sul- 
furic acid and sodium thiosulfate and potassium 
bromide solutions; very slightly soluble in water. 
Can be melted, cast and fabricated like a metal. Sp. 
gr. 5.56; m.p. 445° C; b.p. I550°C. 

Derivation; Silver nitrate solution is heated and hy- 
drochloric acid or salt solution added. The whole is 
boiled, then filtered, all in the dark or under a ruby- 
red light. 

Method of purification: Re-solution in ammonium 
hydroxide and precipitation by hydrochloric acid. 
Grades: Technical; C.P.; single pure cry'stals. 
Containers: Amber or black glass bottles. 

Uses; Photography; photometry and optics; batteries; 
photochromic glass; silver plating; production of 
pure silver; medicine. Single crystals are used for 
infrared absorption cells and lens elements; labora- 
tory reagent. 

silver chromate AgiCrOj. 

Properties: Dark, brownish red, powder. Soluble in 
acids, ammonium hydroxide, potassium cyanide, so- 
lutions of alkali chromates; insoluble in water. Sp. 
gr. 5.625. 

Use: Laboratory reagent, 
silver cyanide AgCN. 

Properties: Wliite, odorless, tasteless powder which 
darkens on exposure to light. Soluble in ammonium 
hydroxide, dilute boiling nitric acid and potassium 
cyanide and sodium thiosulfate solutions; insoluble 
in water. Sp. gr. 3.95; decomposes at 320°C. 
Derivation; By adding sodium or potassium cyanide 
to a solution of silver nitrate. 

Containers: Amber or black glass bottles. 

Hazard: Highly toxic by ingestion or inhalation. Tol- 
erance, 0.01 mg per cubic meter of air. 

Uses; Medicine; silver plating. 

Shipping regulations: (Rail) Cyanides, Poison label. 
(Air) Poison label. 

silver dichromate (silver bichromate) AgjCriO?. 
Properties; Dark red, almost black, crystalline pow- 
der; sp. gr. 4.770; soluble in ammonium hydroxide 
and nitric acid; slightly soluble in water. 

Ha7.ard; Tolerance, 0.01 mg per cubic meter of air. 

silver fluoride AgF • H:0. 

Properties: Yellow, or brownish, crystalline masses. 
Very hygro.scopic. Becomes dark on exposure to 
light. Light-sensitive. Soluble in water. Sp. gr. 5.852 
(anhydrous); m.p. 435°C; b.p. ca. 1159°C. 


Hazard; Toxic; strong irritant. Tolerance, 0.01 mg 
per cubic meter of air. 

Use; Medicine. 

silver iodide Agl. 

Properties: Pale yellow, odorless, tasteless powder, 
darkening on exposure to light. Soluble in hydriodic 
acid, potassium iodide, potassium cyanide, ammo- 
nium hydroxide, sodium chloride and sodium thio- 
sulfate solutions; insoluble in water. Light-sensitive. 
Sp. gr. 5.675; m.p. 556°C. 

Derivation; Silver nitrate solution is heated, alkali 
iodide solution added and the precipitate washed 
with boiling water in the dark or under ruby red illu- 
mination. 

Containers: Amber or black glass bottles. 

Hazard: Moderately toxic. 

Uses: Medicine; photography; cloud seeding for arti- 
ficial rain-making; laboratory reagent. 

“Silver-Lume” Trademark for a bright silver 

electroplating process for use by silversmiths and 
electronics manufacturers. Tlie materials used are 
silver cyanide, potassium cyanide, potassium car- 
bonate, and addition agents. 

silver mercury iodide. See mercuric silver iodide. 

silver methylarsonate (methanearsonic acid, disilver 
salt) CH 3 As 03 Ag 2 . 

Derivation: Reaction of disodium methylarsonate 
with silver salts. 

Hazard; Highly toxic. Tolerance, 0.01 mg per cubic 
meter of air. 

Use: Algicides. 

Shipping regulations; (Rail, Air) Arsenical com- 
pounds, n.o.s.. Poison label. 

silver nitrate AgNOj. 

Properties; Colorless, transparent, tabular, rhombic 
crystals, becoming gray or grayish-black on expo- 
sure to light in the presence of organic matter; 
odorless; bitter, caustic metallic taste; strong oxidiz- 
ing agent and caustic. Soluble in cold water; more 
soluble in hot water, glycerol and hot alcohol; slightly 
soluble in either. Sp. gr. 4.328; m.p. 2I2°C; b.p. 
decomposes. 

Derivation; Silver is dissolved in dilute nitric acid 
and the solution evaporated. Tlie residue is heated 
to a dull red heat to decompose any copper nitrate, 
dissolved in water, filtered and recrystallized. 

Grades: Technical; C.P.; U.S.P. 

Containers; Amber or black glass bottles. 

Hazard: Tolerance, 0.01 mg per cubic meter of air. 
Highly toxic and strong irritant to skin and tissue. 

Uses; Photography; mother of pearl; reagent; silver 
plating; indelible ink; silver salts; glass manufacture; 
silvering mirrors; germicide (as a wall spray); weak 
solutions are used in hair dyeing and as antiseptic; 
fused form to cauterize wounds; laboratory reagent. 

Shipping regulations; (Rail) Yellow label. (Air) Oxi- 
dizer label. 

silver nitride AgiN. 

Properties; Colorless, solid. 

Derivation; Reaction of silver compounds with am- 
monia, with or without additives. 

Hazard; Severe explosion hazard when shocked. It is 
unusually sensitive to mechanical action of any kind, 
and can explode even in water suspension. 

Shipping regulations: (Rail, Air) Not listed. Consult 
authorities. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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silver nitrite AgNO’. 

Properties: Small, yellow, or grayish yell 9 W needles. 
Become gray on exposure to light. Contain 70% (ap- 
prox.) silver. Decomposes by acids. Soluble in (hot) 
water; insoluble in alcohol. Decomposes at 140°C. 
Sp. gr. 4.453 (26° C). 

Hazard: Tolerance, 0.01 mg per cubic meter of air. 
Uses: Organic synthesis; standardizing potassium per- 
manganate solutions; water analysis; analysis (test- 
ing for alcohols). 

silver orthophosphate. See silver phosphate. 

silver oxide (argentous oxide) Ag 20 . 

Properties: Dark brown or black odorless powder; 
metallic taste. Soluble in ammonium hydroxide, po- 
tassium cyanide solution, nitric acid and sodium 
thiosulfate solution; slightly soluble in water; insol- 
uble in alcohol. Sp. gr. 7.14 (I6°C); m.p. decom- 
poses when heated above 300°C. Strong oxidizing 
agent. 

Derivation: Silver nitrate and alkali hydroxide solu- 
tions are mixed, the precipitate filtered and washed. 
Grades: Technical; up to 99.6% pure, particle size 2-3 
microns. 

Containers: Jars; I-, 5-gal cans. 

Hazard; Fire and explosion risk in contact with or- 
ganic materials or ammonia. Moderately toxic. 

Uses: Medicine; polishing glass; coloring glass yel- 
low; catalyst; purifying drinking water; battery 
plates; laboratory reagent. 

silver oxide battery. See zinc-silver oxide battery. 

silver permanganate AgMn04. 

Properties: Violet, crystalline powder. Sp. gr. 4.27 
(25° C); m.p., decomposes. Contains 47.5% (approx.) 
silver. Decomposed by alcohol. Light-sensitive; use 
dark-colored bottles. 

Grade; Technical. 

Hazard: Dangerous explosion risk; may detonate if 
shocked or heated. 

Uses; Gas masks; medicine. 

Shipping regulations; Permanganates, n.o.s., (Rail) 
Yellow label. (Air) Oxidizer label. 

silver peroxide (argentic oxide) Ag 202 . 

Properties; Grayish powder; sp. gr. 7.44 (25° C); de- 
composes above 100°C; insoluble in water; soluble 
in sulfuric acid, nitric acid, and ammonium hydrox- 
ide. 

Containers: 80-oz jars in metal outer-containers. 
Hazard; Dangerous fire and explosion risk; strong 
oxidizing agent. Keep out of contact with organic 
materials. 

Shipping regulations: (Rail, Air) Not listed. Consult 
authorities. 

silver phosphate (silver orthophosphate) AgsPOj. 
Properties: Yellow powder; turns brown when heated 
or on exposure to light. Soluble in acids, potassium 
cyanide solution, ammonium hydroxide, ammonium 
carbonate, and acetic acid; very slightly soluble in 
water. Sp. gr. 6.370 (25° C); m.p. 849°C. 

Derivation; Interaction of silver nitrate and sodium 
phosphate. 

Containers: Amber or black glass bottles. 

Hazard: Moderately toxic. 

Uses: Photographic emulsions; catalyst; pharmaceuti- 
cals. 

silver picpte C6H20(N2)jAg • HzO. 

Properties: Yellow crystals containing 30% silver; 
soluble in water; slightly soluble in alcohol and ace- 
"'ne; insoluble in ether and chloroform. 


Hazard; Severe explosion risk. 

Use: Medicine. 

Shipping regulations; (Air) Explosives, n.o.s.. Not ac- 
ceptable. (Rail) Consult regulations. 

silver potassium cyanide (potassium cyanoargentate; 
potassium argentocyanide) KAg(CN) 2 . 

Properties: White crystals; sp. gr. 2.36 (25°C); sensi- 
tive to light. Soluble in water and alcohol; insoluble 
in acids. 

Derivation: By adding silver chloride to a solution of 
potassium cyanide. 

Containers; Glass bottles. 

Hazard: Highly toxic. Tolerance, 0.01 mg per cubic 
meter in air. 

Uses; Silver plating; bactericide; antiseptic. 

silver sodium chloride (sodium silver chloride) AgCl • 
NaCl. 

properties: Hard, white crystals. Decomposed by 
water. Soluble in solution of sodium chloride (cone.). 

silver sodium thiosulfate (sodium silver thiosulfate) 
Ag2S20r2Na2S203-2H20. 

properties: White or gray, crystalline powder. Sweet 
taste; soluble in water. 

silver, sterling. See sterling silver. 

silver sulfate (silver sulfate, normal) Ag 2 S 04 . 

Properties; Small, colorless, lustrous crystals or crys- 
talline powder. Contains 69% (approx.) silver. Turns 
gray on exposure to light. Soluble in ammonium hy- 
droxide, nitric acid, sulfuric acid, (hot) water; insol- 
uble in alcohol, Sp. gr. 5.45 (29°C); b.p. 1085°C 
(decomposes); m.p. 652° C. 

Grades: Technical; C.P. 

Hazard: Tolerance, 0.01 mg per cubic meter of air. 

Use: Laboratory reagent. 

silver sulfate, normal. See silver sulfate. 

silver sulfide Ag 2 S. 

properties: Grayish black powder. Soluble in concen- 
trated sulfuric and nitric acids; insoluble in water. 
Sp. gr. 7.32 (25°C); b.p. decomposes: m.p. 825°C. 

Derivation: By passing hydrogen sulfide gas into silver 
nitrate solution, washing and drying. 

Uses; Inlaying in niello metal-work; ceramics. 

silvex. Generic name for 2-(2,4,5-trichlorophenoxy)- 
propionic acid (fenoprop) 

Cl3C6H20CH(CH3)C00H. 

properties; Solid; m.p. 1 80. 4- 181. 6° C. Slightly sol- 
uble in water; freely soluble in acetone, methyl alco- 
hol. Combustible. 

Hazard: May be toxic. 

Uses; Herbicide and plant growth regulator. 

Also available in form of esters, as 2,4,5-trichloro- 
phenoxypropionic acid, 2-ethylhexyI ester (see “Silvi- 
Rhap”). 

sitvichemical. A chemical derived from wood, e.g., 
lignins, lignosulfonates (from spent sulfite liquor); 
vanillin; yeast (from fermentation of wood sugars); 
tall oil; sulfate turpentine; bark extracts; phenolic 
materials. 

silvicide. A nonselective herbicide used to kill or de- 
foliate bushes and small trees, e.g., ammonium 
sulfamate. 

“Silvi-Rhap.”"^'^ Trademark for 2-ethylhexyl ester of 
2-(2,4,5-trichlorophenoxy)propionic acid. Used as a 
herbicide; 

Hazard: May be toxic. 
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simazine. Generic name for 2-chloro-4,6-bis(etby)ami- 
no)-s-triazine C 1 C 3 N 3 (NHC 2 H 5 ) 2 . 

Properties; White solid; m.p. 225°C. Insoluble in 
water; slightly soluble in organic solvents. Combus- 
tible. 

Hazard; Moderately toxic by ingestion and inhala- 
tion; irritant to mucous membranes. 

Use; Herbicide. 

“Simconex.”''^ Trademark for silieone-base insula- 
tion used in power cables. 

Simons process. An electrochemical fluorination pro- 
cess which makes fluorocarbons by passing an elec- 
tric current through a mixture of the organic starting 
compound and liquid anhydrous hydrogen fluoride. 
The products are hydrogen and the desired fluoro- 
carbon. 

simple distillation. Distillation in which no appreci- 
able rectification of the vapor occurs, i.e., the vapor 
formed from the liquid in the still is completely 
condensed in the distillate receiver and does not un- 
dergo change in composition due to partial conden- 
sation or contact with previously condensed vapor. 

“Singoserp.”^°^ Trademark for syrosingopine. 

sintering. The agglomeration of metal or earthy pow- 
ders at temperatures below the melting point. Oc- 
curs in both powder metallurgy and ceramic firing. 
While heat and pressure are essential, decrease in sur- 
face area is the critical factor, (see Rittinger’s law). 
Sintering increases strength, conductivity, and density, 

“Sipenol.”'^^ Trademark for ethox)'lated fatty and 
short-chain amines. Used in cosmetics, textile indus- 
try, metal cleaning, agricultural emulsifiers, chemi- 
cal and pharmaceutical intermediates. 

“Sipex.”®''^ Trademark for industrial grade alcohol 
sulfates and alcohol ethoxylate sulfates. Used in de- 
tergents, emulsion polymerization, and textile indus- 
try. Available are principally ammonium, magne- 
sium, sodium and triethanolamine lauryl sulfates, 
sodium tridecyl sulfate, sodium 2-ethylhexyl sulfate, 
and sodium lauryl ethoxylate sulfate. See also 
“Sipon.” 

“Sipomer.”^''^ Trademark for a group of speciality 
monomers; used in polymerization. They include di- 
methylaminoethyl methacrylate, hydroxyethyl meth- 
acrylate, dimethyl and diethyl maleatcs, and allyl 
glycolate. 

“Sipon.” Trademark for a cosmetic grade of fatty 
alcohol sulfates and fatty alcohol ethoxylate sulfates. 
They include approximately the same materials as 
the “Sipex” grade, and also diethanolamine lauryl 
sulfate, sodium cetyl sulfate, and ammonium lauryl 
ethoxylate sulfate. 

“Siponate.”^'*’ Trademark for purified alkylarylsul- 
lonates, including sodium dodecyl benzene sulfonate 
(branched or linear), and sodium lauroyl monoglyc- 
eride sulfate. 

“Siponic.”^'*’ Trademark for fatty alcohol ethoxy- 
lates. Used in detergents, cosmetics, finishes, and 
coatings. Available are ethoxylated lauryl alcohol, 
oleyl alcohol, and stearyl-cetyl alcohol. 

SIPP. Abbreviation for sodium iron pyrophosphate. 

“Sirlcnc.”’" Trademark for feed grade of propylene 
glycol. 


sisal. 

Properties; Hard, strong, light yellow to reddish fibers 
obtained from the leaves of Agave sisilana. Com- 
bustible; not self-extinguishing. Strength, 4.5 grams 
per denier; fineness ranges from 300 to 500 denier. 
Source; Africa; Java; Haiti; Bahama. 

Hazard; Moderate, by inhalation. Dust is flammable. 

May ignite spontaneously when wet. 

Uses; Twine; rope; sacking; upholstery; life preserv- 
ers. 

“Sitol.”^* Trademark for an oxidizing agent in flake 
form used in discharge printing. 

beta-sitosterol Ci^HsoO. 22,23-Dihydrostigmasterol. 
Properties; Waxy white solid; almost odorless and 
tasteless; insoluble in water, soluble in benzene, 
chloroform, carbon disulfide and ether. Can be crys- 
tallized from ether as anhydrous needles, or from 
aqueous alcohol as leaflets with one molecule of 
water. 

Derivation; Soybeans. 

Uses; Biochemical research. See also cholesterol. 

“Sixide.”"'* Trademark for insecticidal preparations 
containing benzene hexachloride. 

size oil. See throwing oil. 

sizing compound. (1) A material such as starch, gelatin, 
casein, gums, oils, waxes, asphalt emulsions, sili- 
cones, rosin, and water-soluble polymers applied to 
yarns, fabrics, paper, leather and other products to 
improve or increase their stiffness, strength, smooth- 
ness or weight. (2) A material used to modify the 
cooked starch solutions applied to warp ends prior 
to weaving. See also slashing compound. 

“Skamex.”'* Trademark for a fluorocarbon plastic 
used as a metallurgical additive for the beneficiation 
of molten metal. Cakes and slugs of it are specifi- 
cally designed for immersion in hot metal for re- 
moval of excessive quantities of dissolved hydrogen. 
Other forms are added to molds during casting to 
create a protective atmosphere against the effects of 
absorbed oxygen. Can be used for ferrous and non- 
ferrous metals. 

Containers; Powder, pellets, cakes and slugs; 50-lb 
drums. Mold wash; lOO-lb 44% concentrate, 25-gaI 
drums. 

skatole (3-methylindole) C9H9N. 

Properties; White crystalline substance, browning 
upon aging; fecal odor. M.p. 93° to 95°C; b.p. 
265°C. Soluble in hot water, alcohol, benzene. Gives 
violet color in potassium ferrocyanide and sulfuric 
acid. 

Derivation; Feces; African civet cat; Celtis reticulosa, 
a Javanese tree. 

Use; Perfumery (fixative); artificial civet. 

“Skcllysolves.”'"” Trademark for straight-run aliphatic 
naphthas having various boiling ranges, specific 
gravities, evaporation rates and other properties, 
which make them suitable for a number of industrial 
uses. 

Hazard; Flammable; dangerous fire risk. 

Skraup synthesis. Synthesis of quinoline or its deriva- 
tives by heating aniline or an aniline derivative, 
glycerol and nitrobenzene in the presence of sulfuric 
acid. 

“Skydrol.”'" Trademark for a line of fire-resistant 
aircraft hydraulic fluids. 
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500-A. Used for hydraulic systems in turbo jet and 
turbo prop aircraft, which must operate at -65°F. 

7000. Used in aircraft cabin supercliargers, expansion 
turbines for air-conditioning systems and the air- 
craft hydraulic system itself. 

slack. (1) Descriptive of a soft paraffin wax resulting 
from incomplete pressing of the settlings from the 
petroleum distillate. Though it has some applications 
in this form, it is actually an intermediate product 
between the liquid distillate and the scale wax made 
by expressing more of the oil. See also scale (2). 

(2) Specifically, to react calcium oxide (lime) with 
water to form calcium hydroxide (slacked or hy- 
drated lime); the reaction is CaO -f HjO — *Ca(OH )2 + 
heat. The alternate spelling “slake” has the same 
meaning. 

slaframine (l-acetoxy-8-aminooctahydroindolizine). An 
alkaloid derived from a fungus that infests clover. It 
is under research development for use as an agent in 
retarding cystic fibrosis. 

slag. The fused agglomerate which separates in metal 
smelting and floats on the surface of the molten 
metal. Formed by combination of finx with gangue 
of ore, ash of fuel, and perhaps furnace lining. The 
slag is often the medium by means of which impuri- 
ties may be separated from metal. 

Uses; Railroad ballast; highway construction; cement 
and concrete aggregate; raw material for Portland 
cement; raw material for glass fibers (see mineral 
wool); fertilizer. 

slake. See slack. 

slaked lime. See calcium hydroxide; lime, hydrated. 

slashing compound. A textile sizing material applied 
to cotton or rayon warp ends by a special machine 
(slasher). 

slate. A fine-grained metamorphic rock which cleaves 
into thin slabs or sheets. Color usually gray to black, 
sometimes green, yellow, brown or red. Slates are 
composed of micas, chlorite, quartz, hematite, clays, 
and other minerals. 

Occurrence: Pennsylvania, Vermont, Maine, Virginia, 
California, Colorado; Europe, 

Uses: Roofing; blackboards; (as powder) filler in 
paint, rubber; abrasive. 

slate black. See mineral black. 

slate (lour. Finely divided slate used as a filler and 
dusting agent in rubber, plastics, etc. 

slate, green. See slate flour. 

“S.L.” Chemicals.’’’ (Standard Luminescent). Trade- 
mark for chemicals specially developed and standard- 
ized to meet the exacting requirements of phos- 
phor manufacture. 

slimicide. A chemical which is toxic to the types of 
bacteria and fungi characteristic of aqueous slimes. 
Examples are chlorine and its compounds, organo- 
mercurial compounds, phenols, and related sub- 
stances. Used largely in paper mills, and to some 
extent in textile and leather industries. 

slip clay. A type of clay containing such a high per- 
centage of fluxing impurities and of such a texture 
that it melts at a relatively low temperature to a 
greenish or brown glass, thus forming a natural 
glaze. It must be fine-grained, free from lumps or 
concretions, show a low air-shrinkage and mature in 
•’uming at as little above 1300°F as possible. 


“Slip-Eze.”‘”° Trademark for a specially prepared 
fatty acid amide. Used as a slip additive and as an 
internal mold-release additive to polyethylene. 

“Slipicone.”’'*’ Trademark for fluid silicone composi- 
tions to prevent adhesion of materials to one an- 
other. Used on food-processing and packaging 
equipment. 

sludge. A soft mud, slush, or mire; for example, the 
solid product of a filtration process before drying 
(filter cake). See also sewage sludge. 

sludge acid. Waste or spent sulfuric acid, usually that 
from refining petroleum oils or crude benzenes. 

Hazard; Highly toxic; strong irritant. 

Shipping regulations; (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

“Sludge Conditioner.”"** Trademark for a series of 
polyelectrolytes. 

Containers; Bags; drums. 

Uses; Conditions sludge for dewatering and settling 
in municipal sewage treatment plants. 

slurry. A thin watery suspension; for example, the feed 
to a filter press or to a fourdrinlcr machine; also a 
stream of pulverized metal ore, A special use of this 
term refers to a type of explosives called “slurry 
blasting agents” based on gelatinized aqueous am- 
monium nitrate, sensitized with various other ex- 
plosives. 

slushing compound. A nondrying oil, grease or similar 
compound which, when coated over a metal, affords 
temporary protection against corrosion, 

Sm Symbol for samarium. 

“S1V1-30.”*’" Trademark for a catalyst designed for 
the production of maximum yields of gasoline and 
light cycle oil. Typical analysis; magnesia, 27.5% and 
silica, 68.8%. 

smalt. 

Properties; Blue powder. 

Derivation: A potash-cobalt glass made by fusing 
pure sand and potash with cobalt oxide, grinding 
and powdering. 

Containers; Wooden kegs; multiwall paper sacks. 

Uses: Paint pigments; ceramic industries (pigment); 
coloring glass; bluing paper, starch and textiles; col- 
oring rubber. 

“SMA” Resins. Trademark lor a family of short- 
chain copolymers of styrene and maleic anhydride 
that offer typical anhydride functionality in a poly- 
meric material. 

Uses: Protective colloid in emulsion polymerization, 
a leveling resin in floor polishes, a dispersant in 
aqueous pigment systems, and a cross-linking agent 
for epoxy resins, 

smectic. A phase of matter intermediate between 
solid and liquid, in which flow is not the normal liq- 
uid type. It is studied by polarized light, x-ray dif- 
fraction, and nuclear magnetic resonance. See also 
liquid crystal. 

smelling. Heat treatment of an ore to separate the 
metallic portion, with subsequent reduction. See also 
roasting. 

“Smentox.””'’ Trademark for a chemical compound 
for reconditioning cement-contaminated drilling 
mud, or for preventing mud from becoming cement- 
contaminated, since contact with cement flocculates 
untreated drilling mud, rendering it unfit for use. 
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“Smite.”^* Trademark for emulsifiable insecticide con- 
taining 12.5% methoxychlor and 12.5% malathion. 
Containers; 1-pt, 1-qt bottles. 

“Smithol 25.”''°^ Trademark for a synthetic fatty al- 
cohol ester of fatty acids to substitute for 45° NW 
sperm oil. May replace sperm oil, lard oil, olive oil, 
and other natural fatty oils for industrial uses. Tlie 
lower cloud point and pour point and the fact that it 
does not have the objectionable odor of some natu- 
ral oils makes it attractive for many applications 
where natural oils have limitations. 

smog. A coined word denoting a persistent combina- 
tion of smoke and fog occurring under appropriate 
meteorological conditions in large metropolitan or 
lieavy industrial areas. The discomfort and danger 
of smog is increased by the action of sunlight on the 
combustion products in the air, especially sulfur di- 
oxide, nitric oxide and exhaust gases (photochemical 
smog). Strongly irritating and even toxic substances 
may be present, e.g., peroxybenzoyl nitrate (q.v.). 
Fatalities have resulted from particularly severe 
photochemical smogs. See also air pollution. 

smoke. A colloidal or microscopic dispersion of a 
solid in a gas; an aerosol. 

(1) Coal smoke; A suspension of carbon particles in 
hydrocarbon gases or in air, generated by combus- 
tion. Tlie larger particles can be removed by elee- 
trostatic precipitation in the stack (see Cottrell). 
Dark color, nauseating odor. See also smog; air pol- 
lution. 

(2) Wood smoke; Light-colored particles of cellulose 
ash; pleasant aromatic odor. Smoke from special 
kinds of wood (e.g., hickory, maple) is used to cure 
ham, fish, etc., also to preserve crude rubber. 

(3) Chemical smoke (q.v.); Generated by chemical 
means for military purposes (concealment, signaling, 
etc.). 

(4) Metallic smoke (fume); An emanation from 
heated metals or metallic ores, the particles being of 
specific geometric shapes. Such smoke is particu- 
larly damaging to vegetation in the neighborhood of 
zinc and tin smelters. 

(5) Cigarette smoke. There is rather conclusive evi- 
dence that the tars occurring in cigarette smoke can 
lead to lung cancer; chief factors are age of indi- 
vidual at initiation of smoking, extent of inhalation, 
and number smoked per day. Polonium, a radio- 
active element, is known to occur in cigarette smoke; 
more than 100 compounds have been identified in- 
cluding nicotine, cresol, pyridene, and benzopyrene, 
the latter a known carcinogen. See also cigarette tar. 

smokeless powder. Nitrocellulose containing about 
13.1 % nitrogen, produced by blending material of 
somewhat lower (12.6%) and slightly higher (13.2%) 
nitrogen content, converting to a dough with alcohol- 
ether mixture, extruding, cutting and drying to a 
hard horny product. Small amounts of stabilizers, 
(amines) and plasticizers are usually present, as well 
as various modifying agents (nitrotoluene, nitroglyc- 
erin salts). 

Hazard; A low explosive; dangerous fire and explo- 
sion risk when exposed to flame or impact. 

Uses; Sports ammunition; military purposes. 

Shipping regulations; (Air) Not acceptable. (Rail) 
Consult regulations. 

“Smoothawal.”'"'' Trademark for a vinyl late.x spack- 
ling paste. 


smudge oil. An oil burned in fruit orchards to prevent 
frost from injuring the trees. No. 3 fuel oil is typical 
of oils used. 

Sn Symbol for tin (from Latin stannum). 

snake venom. Tliere are two functional types; (1) those 
that bring about blood coagulation either by direct 
action on fibrogen or by converting prothrombin 
to thrombin; (2) neurotoxins that act on the central 
nervous system, e.g., by inactivation of acetylcholine. 
Rattlesnake and moccasin venom are examples of (1) 
and cobra venom of (2). The enzymes of snake venoms 
are thought to be the actual toxic principles. Solu- 
tions of cobra venom have found use in treatment of 
arthritis and cancer. The chemistry and pharma- 
cological properties of these poisons are not well 
understood. 

Note: A person bitten by a poisonous snake should 
be carried, not walked, to a hospital. No alcohol 
should be administered. 

SNG. Abbreviation for synthetic natural gas (q.v.). 

“Snodotle.”"' Trademark for a marine oil fatty acid; 
predominant chain length about 30% Ci6. 

snow, artificial. See artificial snow. 

“Snowfine.”^’’ Trademark for a powdered form of 
sodium sesquicarbonate. See “Snowflake.” 

“Snowflake.”^’’ Trademark for sodium sesquicarbon- 
ate (NajCOj ■ NaHCOs • 2 H 2 O); small white spar- 
kling needle-Iike crystals of uniform size which are 
free flowing and non-caking under normal conditions. 

Uses; Base for household and industrial cleansers 
where mild alkaline action is desired, and as a base 
for both foaming and non-foaming bath salts. 

Containers; lOO-lb paper bags; 325-lb fiber drums; 
bulk. 

SNTA. Abbreviation for sodium nitrilotriacetate. 

soap. (I) Tlie water-soluble reaction product of a fatty 
acid ester and an alkali (usually sodium hydroxide), 
with glycerol as by-product. For the reaction, see 
saponification. A soap is actually a specific type of 
salt (q.v.), the hydrogen of the fatty acid being re- 
placed by a metal, which in common soaps is usually 
sodium. Soap lowers the surface tension of water 
and thus permits emulsification of fat-bearing soil 
particles. A typical commercial cleansing soap is 
made by reacting sodium hydroxide with a fatty acid. 
Tlie lower the hydrogen content of the acid, the 
thinner the soap. The by-product of the reaction is 
glycerol (see saponification). Many different carboxyl- 
containing substances are used, including rosin, tall 
oil. vegetable and animal oils and fats (stearic, 
palmitic, and oleic acids). Olive oil is used for Castile 
soap; transparent soaps are made from decolorized 
fats. The specific gravity of soaps is slightly more 
than 1.0; inclusion of air gives a floating product. 
Water solutions of sodium soaps in bar, chip, or 
powder form are universally used as mild emulsify- 
ing detergents for washing textiles, skin, paint, 
etc. Liquid green soap is made with potassium hy- 
droxide and a vegetable oil. For further informa- 
tion refer to Soap and Detergent Assn.. 485 Madi- 
son Ave., New York. 

(2) Heavy-metal soaps (loosely called metallic 
soaps) are those in which metals heavier than sodium 
are used (aluminum, calcium, cobalt, lead, zinc). 
Tltese soaps are not water-soluble; specific types are 
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used in lubricating greases, gel thickeners, and in 
paints as driers and flatting agents. Napalm is an 
aluminum soap. See also saponification; detergent; 
drier. 

soap builder. Any material mixed with soap to im- 
prove the cleaning properties, modify the alkali con- 
tent, or impart water-softening characteristics. The 
commonest are some of the sodium phosphates, and 
rosin. 

soap, heavy metal. See soap (2). 

soap, soft. See green soap; soap. 

soapstone. See talc. 

Society of Chemical Industry. This society was founded 
in London in 1881 to advance applied chemistry in 
all its branches. The American Section was estab- 
lished in 1894. In 1906, on the anniversary of the 
“birth of the coal-tar industry,” it founded the fa- 
mous Perkin Medal, which has since been awarded 
annually for outstanding achievement in chemistry 
in the United States. It has also offered the Chemi- 
cal Industry Medal since 1932, given for conspicu- 
ous service to' applied chemistry. Perkin Medalists 
include L. H. Baekeland, F. G. Cottrell, Irving Lang- 
muir, Herbert Dow, A. D. Little, R. R. Williams, 
Glenn T. Seaborg, and Roger Adams. 

Society of Plastics Engineers (SPE). An incorporated 
technical organization devoted primarily to the ap- 
plication of sound engineering principles to the 
manufacture and use of plastics, this rapidly grow- 
ing organization (founded in 1942) has contributed 
much to the correct evaluation of these versatile 
materials in many fields. It publishes a monthly 
journal and sponsors a series of technical books on 
both theoretical and applied aspects of plastics tech- 
nology. Its headquarters is at Greenwich, Conn. 

Society of the Plastics Industry (SPl). An incorporated 
technical organization serving tlie needs of the entire 
plastics industry in the United States. It establishes 
standards for the properties and selection of mate- 
rials and for product design and engineering. Its two 
major publications are the “Plastics Engineering 
Handbook” (4th Edition) and the “Reinforced Plas- 
tics Handbook.” With it are associated the Plastics 
Pipe Institute and the Reinforced Plastics /Composites 
Institute. Its offices are at 250 Park Ave., New York. 

SOCMA. Abbreviation for Synthetic Organic Chem- 
ical Manufacturers Association. 

soda. Any one of the forms of sodium carbonate 
(q.y.); also used loosely as equivalent to the word 
sodium in compounds. 

soda alum. See aluminum sodium sulfate. 

soda ash (soda, calcined; sodium carbonate, anhy- 
drous). NazCOi. The crude sodium carbonate of 
commerce. Tenth highest-volume chemical produced 
in the U.S. (1975). 

Properties: Grayish white powder or lumps contain- 
ing up to 99% sodium carbonate. Soluble in water; 
insoluble in alcohol. Noncombustible; nontoxic. 
Derivation: For nearly a century most of the soda ash 
produced in the U.S. has been made synthetically 
by the ammonia soda (Solvay) process (q.v.). Largely 
because of high energy costs and strict pollution 
controls, most of the synthetic production is being 
abandoned in favor of the natural product obtained 
from deposits in Utah, California, Wyoming, etc. 
One of the largest producing sites of the natural 
product is in Green River, Wyoming. 


Impurities; Sodium chloride, sodium sulfate, calcium 
carbonate and magnesium carbonate, sodium bicar- 
bonate. 

Grades: Dense 58%; light 58%; extra light; natural; 
refined. 

Containers; Bags; barrels; drums; bulk. 

Uses: Glass manufacture; chemicals; pulp and paper 
manufacture; sodium compounds; soaps and deter- 
gents; water treatment; aluminum production; tex- 
tile processing; cleaning preparations; petroleum 
refining; sealing ponds from leakage (sodium ions 
bind to clay particles which swell to seal leaks). 

soda, baking. See sodium bicarbonate. 

soda, calcined. See soda ash. 

soda, caustic. See sodium hydroxide. 

soda, crystals. See sodium carbonate monohydrate. 

soda lime. A mixture of calcium oxide with sodium 
or potassium hydroxide intended for the absorption 
of carbon dioxide gas and water vapor. 

Properties; White or grayish white granules unless 
colored by a specified indicator. Must be kept in 
air-ligbl containers. 

Grades: Technical; reagent. Usually % moisture and 
mesh size are slated. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant to tissue. 

Uses: Drying agent and carbon dioxide absorbent; 
laboratory reagent. 

Shipping regulations; (Air) Corrosive label, 
soda lime glass. See glass, 
sodamide. See sodium amide. 

soda, modified (neutral soda). A combination of soda 
ash and bicarbonate of soda in definite proportions 
for purposes where an alkali is needed ranging in 
causticity between bicarbonate of soda and soda ash. 
White crystalline powders, water-soluble and pos- 
sessing valuable cleansing and purifying properties. 
Prepared in various strengths. 

Containers: See soda ash. 

Uses; Washing powders; laundering; wool scouring 
powders; bottle cleansers; textile cleaners; mild de- 
tergents. 

soda monohydrate. See sodium carbonate, monohy- 
drate. 

soda, natural. See trona, 
soda niter. See sodium nitrate. 

“Sodaphos.”*^ Trademark for glassy sodium tetra- 
phosphate (q.v.). 
soda pulp. See pulp, paper, 
soda, washing. See sal soda. 

alpha-sodio-sodium acetate (sodium alpha-sodio-ace- 
tate) NaCH.COONa. 

Properties; Free-flowing powder; stable in dry air; 
decomposes slowly in moist air. Decomposes 280° C 
without melting. Insoluble in ethers and hydrocar- 
bons; reacts mildly with water. 

Grade: 80-85% pure. Impurities are sodium acetate, 
sodium amide and sodium hydroxide. 

Hazard: Irritant to skin and mucous membranes. 
Toxic by inhalation. 

Uses: Organic intermediate; drying agent for organic 
solvents. 

“Sodite.”^^’ Trademark for an insecticide containing 
arsenic trioxide. 

Hazard: Highly toxic. 
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sodium (natrium). Na Metallic element; atomic num- 
ber 1 1; group lA of Periodic Table. Atomic weight 
22.9898; valence 1; no stable isotopes, but several 
radioactive forms. Extremely reactive. 

Properties: Soft, silver-white solid, oxidizing rapidly 
in air; wax-like at room temperature, brittle at low 
temperatures. Store in air-tight containers or in 
naphtha or similar liquid that does not contain water 
or free oxygen. Sp. gr. (25°C) 0.9674; m.p. 97.6°C; 
b.p. 892° C. Decomposes water on contact with 
evolution of hydrogen to form sodium hydroxide; in- 
soluble in benzene, kerosine, and naphtha. Has ex- 
cellent electrical conductivity. 

Derivation: Electrolysis of a fused mixture of sodium 
chloride and calcium chloride in a Downs cell; a 
Castner cell may be used, but is less efficient. 

Method of purification: Distillation. 

Grades: Commercial; technical; brick, amalgam; 
coated powders; dispersions (see sodium dispersion); 
reactor (99.99% pure). 

Hazard: Strong, caustic irritant to tissue. Severe fire 
risk in contact with water in any form. Ignites 
spontaneously in dry air when heated. To extinguish 
fires use dry soa'a ash, sa/f, or lime. Safety data sheet 
available from Manufacturing Chemists Assn., Wash- 
ington, D.C. 

Uses: Tetraethyl and tetrametliyl lead; titanium re- 
duction; sodium peroxide; sodium hydride; polymeri- 
zation catalyst for synthetic rubber; laboratory re- 
agent; coolant in nuclear reactors; electric power 
cable (encased in polyethylene); non-glare lighting 
for highways; radioactive forms in tracer studies 
and medicine. 

Shipping regulations; (Rail) Yellow label. (Air) Flam- 
mable solid label. Not accepted on passenger planes. 

sodium abietate (rosin soap; sodium resinate) 

Ci9H29COONa. 

Properties: White powder. Soluble in water. Combus- 
time. 

Derivation: By leaching rosin with sodium hydroxide 
solution. 

Uses: Medicine; soap making; paper coating. 

sodium acetate (a) NaCjHjOj; (b) NaCjHjO; • SHjO. 
Properties: Colorless, odorless crystals; efflorescent; 
soluble in water; slightly soluble in alcohol; soluble 
in ether, (a) Sp. gr. 1.528; m.p. 324°C; (b) sp. gr. 
1.45; m.p. 58° C. Combustible. Low toxicity. Auioig- 
nition temp. 1 125° F. 

Grades: Highest purity; pure fused; C.P.; N.F.; tech- 
nical; F.C.C. 

Containers: Bags; drums. 

Uses: Dye and color intermediate; pharmaceuticals; 
cinnamic acid; soaps; photography; purification of 
glucose; meat preservation; medicine; electroplating; 
tanning; dehydrating agent; buffer in foods; labora- 
tory reagent. 

sodium acetazolamfde C 4 H 5 N 4 Na 03 S:. 

Properties: Soluble in water; solution (1 in 10) has a 
pH range 9.0-10.0. 

Grade: U.S.P. 

Use: Medicine. 

sodium N-acetoacctyl-para-sulfanilate 
CHjCOCHjCONHQHjSOjNa. 

Properties: Available in the form of a red-colored 
40% aqueous solution. Sp. gr. 1.203. 

sodium acetone bisulfite (acetone-sodium bisulfite) 
(CH,);CONaHS 03 . 


Properties: Crystalline material; soluble in water; de- 
composed by acids; slightly soluble in alcohol. Com- 
bustible. 

Derivation; Interaction of sodium bisulfite and ace- 
tone. 

Uses: Chemical (pure acetone); photography; textile 
(dyeing and printing). 

sodium acetylformate. See sodium pyruvate, 
sodium acid carbonate. See sodium bicarbonate. 

sodium acid methanearsonate. See sodium methanear- 
sonate. 

e 

sodium acid phosphate. See sodium phosphate, mono- 
basic. 

sodium acid pyrophosphate. See sodium pyrophos- 
phate, acid. 

sodium acid sulfate. See sodium bisulfate, 
sodium acid sulfite. See sodium bisulfite, 
sodium acid tartrate. See sodium bitartrate. 

sodium alginate (sodium polymannuronafe) 
(C6H706Na). 

Properties: Colorless or slightly yellow solid occur- 
ring in filamentous, granular, and powdered forms. 
Forms a viscous colloidal solution with water; insol- 
uble in alcohol, ether, and chloroform. Nontoxic; 
combustible. 

Derivation: Extracted from brown seaweeds (see al- 
ginic acid). 

Grades: N.F.; F.C.C.; technical. 

Uses: Thickeners, stabilizers and emulsifiers in foods, 
especially ice cream; boiler compounds; medicine; 
experimental ocean-fioor covering; textile printing; 
cement compositions; paper coating; food and phar- 
maceutical preparations; water-base paints. 

sodium alkane sulfonate (SAS). RSOsNa. Tlie sodium 
salt of an alkane sulfonic acid of linear paraffins 
having chain lengths of from 14 to 18 carbon atoms. 
Preparation: By reaction of paraffins with sulfur di- 
oxide and oxygen in the presence of gamma radia- 
tion from a cobalt-60 source. 

Use: Biodegradable detergent intermediate. 

sodium alum. See aluminum sodium sulfate. 

sodium aluminate Na^AbOj or NaAlO;. 

Properties: White powder. Soluble in water; insoluble 
in alcohol; aqueous solution strongly alkaline. M.p. 

i8qo°c. 

Derivation: By heating bauxite with sodium carbon- 
ate and extracting the sodium aluminate with water. 
Grades: Technical; reagent; also 27° Be solution. 
Containers: Bags; multiwall paper sacks; drums. 
Hazard: (solution) Toxic; strong irritant to tissue. 

Uses: Mordant; zeolites; water purification; sizing 
paper; manufacture of milk-glass, soap and cleaning 
compounds. 

Shipping regulations (solution): (Rail) White label. 
(Air) Corrosive label. 

sodium aluminosilicate (sodium silicoaluminate). A se- 
ries of hydrated sodium aluminum silicates having a 
Na 20 :Al; 03 :Si 0 ’ mole ratio of approximately 
1:1:13.2. 

Properties: Fine, white, amorphous powder or beads. 
Odorless and tasteless; insoluble in water and in al- 
cohol and other organic solvents, but at 80 to 100°C 
is partially soluble in strong acids and solutions of 
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alkali hydroxides; pH of a 20% slurry is between 6.5 
and 10.5. Low toxicity. Noncombustible. 

Grades: Technical; F.C.C. 

Uses- Anti-caking agent in food preparations (up to 

2 %). 

sodium aluminum hydride NaAlHj. 

Properties: White crystalline material; sp. gr. 1.24. 
Stable in dry air at room temperature but very sen- 
sitive to moisture. Begins to melt at 183°C with de- 
composition to evolve hydrogen. Soluble in tetrahy- 
drofuran, dimethyl “Cellosolve.” 

Derivation: By reaction of aluminum chloride with 
sodium hydride. 

Containers: Glass bottles. 

Hazard: Severe fire and explosion risk in contact 
with oxidizing agents and water; forms caustic and 
irritant compounds. 

Use: Reducing agent similar to lithium aluminum hy- 
dride. 

Shipping regulations; (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on passenger 
planes. 

sodium aluminum phosphate (sodium aluminum phos- 
phate, acidic) NaAliH] 4 (P 04 )s ■ 4 H 2 O or 
Na5Al2H,5(P04)8. 

Properties: White odorless powder; insoluble in water; 
soluble in hydrochloric acid. Low toxicity. 

Grades: Technical; F.C.C. 

Use; Food additive (baked products). 

sodium aluminum siltcofluoride Na 5 Al(SnF 6 ) 4 . Sodium 
aluminum fluosilicate. 

Properties: White powder; somewhat soluble in cold 
water; corrosive to galvanized iron. 

Hazard; Avoid prolonged skin contact. Tolerance (as 
F), 2.5 mg per cubic meter of air. 

Uses: Moth proofing and insecticides; also to obtain 
acid medium in dyebath. 

sodium aluminum sulfate. See aluminum sodium sul- 
fate. 

sodium amalgam Na,Hg,. 

Properties; A silver-white, porous, crystalline mass, 
containing 2-10% of metallic sodium. Decomposes 
water. 

Derivation; Mercury is heated to about 200°C and 
sodium, in small pieces, added slowly. Also formed 
at one stage of process for making clilorine and so- 
dium hydroxide by mercury cell process. 

Grades; 2, 3, 4, 5, 6, 7, 8, 9, 10, and 20%. 

Containers: Glass bottles. 

Hazard: Flammable, dangerous fire risk. Toxic. 

Uses: Preparation of hydrogen; reduction of metal 
halogen compounds and organic compounds; reagent 
in analytical chemistry. 

Shipping regulations; (Rail) Flammable solids, n.o.s.. 
Yellow label. (Air) Flammable Solid label, 

sodium amide (sodamide) NaNH 2 . 

Properties; White crystalline powder with ammonia 
odor. Decomposes in water and hot alcohol. M.p. 
210°C; b.p. 400°C. 

Derivation: Dry ammonia gas is passed over metallic 
sodium at SSO^C. 

Hazard: Flammable, dangerous fire risk. 

Uses; Manufacture of sodium cyanide; organic syn- 
thesis; laboratoiy reagent. 

Shipping regulations: (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on passenger 
planes. 


sodium para-aminobenzoate (PABA sodium) 

NH 2 C 6 H 4 COONa. Sodium salt of para-aminoben- 
zoic acid. 

Properties: Crystals; soluble in water; slightly soluble 
in alcohol; nearly insoluble in ether. 

Use: Medicine. 

sodium aminophenylarsonafe. See sodium arsanilate. 

sodium para-aminosalicylale (PAS sodium) 
NaOOCQ,H,(OH)NH 3 . 

Properties; White to pale yellow crystalline powder. 
Practically odorless, with sweet saline taste. Freely 
soluble in water; sparingly soluble in alcohol; very 
slightly soluble in ether and chloroform; 2% solution 
is clear and colorless and has pH 6.5 to 8.5. Solu- 
tions decompose slowly and darken in color. 

Grade: U.S.P. 

Containers; Drums. 

Use: Medicine. 

sodium ammonium hydrogen phosphate. See sodium 
ammonium phosphate. 

sodium ammonium phosphate (microcosmic salt; so- 
dium ammonium hydrogen phosphate; phosphorus 
salt) NaNH4HP04 • 4 H 2 O. 

Properties: Transparent, colorless, odorless, efflores- 
cent, monoclinic crystals. Gives off water and am- 
monia on heating, leaving NaPOj. Soluble in water, 
insoluble in alcohol. Sp. gr. 1.57; m.p. about 79°C 
with decomposition. 

Derivation; Mixing solutions of sodium phosphate 
and ammonium chloride. 

Grades: Granular; C.P.; technical. 

Use: Analytical reagent. 

sodium anilinearsonate. See sodium arsanilate. 

sodium antimonate (antimony sodiate) NaSbOj. Other 
forms are sodium metaantimonate 2 NaSb 02 • 7 H 2 O 
and sodium pyroantimonate Na2H2Sb207 • H 2 O. 
Properties: White, granular powder; slightly soluble 
in water and alcohol. Insoluble in dilute alkalies, 
mineral acids, but soluble in tartaric acid. Noncom- 
bustible. 

Grades: Technical; glassmakers’ grade. 

Hazard: Toxic by ingestion and inhalation. Toler- 
ance, as Sb, 0.5 mg per cubic meter of air. 

Uses; Opacifier in enamels, for cast iron and glass; 
ingredient of acid resisting sheet steel enamels;, 
high-temperature oxidizing agent. 

sodium antimony biscatechoI-2, 4-disulfonate. See stib- 
ophen. 

sodium arsanilate (sodium anilinearsonate; sodium am- 
inophenylarsonate) QH4NH2(AsO • OH • ONa), often 
with I or more H 2 O. 

Properties: White, ciystalline, odorless powder; faint 
salty taste. Soluble in water; slightly soluble in alco- 
hol. 

Derivation; By dissolving arsanilic acid in sodium car- 
bonate solution and crystallizing. 

Grades: Technical; medicinal. 

Hazard; Highly toxic by ingestion and inhalation. 
May cause blindness. 

Uses: Medicine; veterinary medicine; organic synthesis. 
Shiping regulations; (Rail, Air) Poison label. 

sodium arsenate Na 3 As 04 • I 2 H 2 O. 

Properties: Clear, colorless crystals; mild alkaline 
taste. Soluble in water; slightly soluble in alcohol 
and glycerol; insoluble in ether. Sp. gr. 1.7593; m.p. 
86° C. 

Derivation: Reaction of arsenic trioxide and sodium 
nitrate. 
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Grades; Pure crystals; C.P.; technical (60% arsenic 
pentoxide). 

Containers: Bottles; multiwall paper sacks; drums. 

Hazard: Highly toxic by ingestion and inhalation. 

Uses; Medicine; insecticides; dry colors; textiles (mor- 
dant and assist in dyeing and printing); other arsen- 
ates; germicide. 

Shipping regulations: (Rail, Air) Poison label. 

sodium arsenite (sodium metaarsenite) NaAsOj. 

Properties: Grayish white powder, which absorbs 
carbon dioxide from the air. Soluble in water; slightly 
soluble in alcohol. Sp. gr. 1.87. 

Derivation: Arsenic trioxide is dissolved in a solution 
of sodium carbonate or hydroxide and boiled. 

Grades: Crude; pure; 75% arsenious oxide (94% solu- 
ble). 

Hazard: Highly toxic by ingestion and inhalation. 

Uses: Manufacture of arsenical soaps for taxider- 
mists; antiseptic; dyeing; insecticides; hide preserva- 
tion; herbicide. 

Shipping regulations: (Rail, Air) Poison label. 

sodium arsphenamine. See arsphenamine. 

sodium ascorbate C6H7Na06. The sodium salt of as- 
corbic acid (q.v.). 

sodium azide NaNs. 

Properties: Colorless, hexagonal crystals; decomposes 
at about 300°C; sp. gr. 1.846 (20°C); soluble in 
water and in liquid ammonia; slightly soluble in al- 
cohol; insoluble in ether. 

Hazard: Highly toxic. Severe explosion risk when 
shocked or heated. 

Uses: Explosive; medicinals. 

Shipping regulations; (Rail, Air) Poison label. 

sodium bacitracin methylene disalicylate. See bacitra- 
cin methylene disalicylate. 

sodium barbital (barbital, soluble) CgHuNjNaOs. 

Properties: White powder, stable, odorless; bitter 
taste. Soluble in water (solution alkaline to litmus); 
slightly soluble in alcohol; insoluble in ether. 

Hazard; Toxic by ingestion. See barbiturate. 

Use: Medicine. 

sodium barbiturate C4H3N203Na. 

Properties; White to yellow tinted powder; pH of a 
1% aqueous solution 10.5. Soluble in water and di- 
lute mineral acid. 

Containers: Fiber drums. 

Hazard: Toxic by ingestion. See barbiturate. 

Uses; Synthetic intermediate; catalyst in ammonium 
nitrate propellants; wood impregnating solutions. 

sodium benzenesulfonchloramine. See chloramine-B. 

sodium benzoate C6H5COONa. 

Properties: White, crystalline or granular, odorless 
powder; sweetish, astringent taste. Soluble in water 
and alcohol. Combustible. Low toxicity. 

Derivation: Benzoic acid is neutralized with sodium 
bicarbonate solution, the solution filtered, concen- 
trated and allowed to crystallize. 

Grades; U.S.P.; F.C.C.; technical. 

Containers: Cartons; bottles; boxes; drums. 

Hazard: Use in foods limited to 0.1%. 

Uses: Food preserv’ative; antiseptic; medicine; tobacco; 
pharmaceutical preparations; intermediate for man- 
ufacture of dyes; rust and mildew inhibitor. 

sodium benzosulfimide. See saccharin. 


sodium benzylpenicillin. See penicillin. 

sodium benzyl succinate C6H5CH202C(CH2)2C00Na. 
Properties: White amorphous or crystalline powder 
having a slightl benzyl odor and cool salty taste. Sol- 
uble in hot and cold water. 

sodium beryllium fluoride. See beryllium sodium fluo- 
ride. 

sodium bicarbonate (baking soda; sodium acid carbon- 
ate) NaHC03. 

Properties: White powder or crystalline lumps; cool- 
ing, slightly alkaline taste. Soluble in water; insolu- 
ble in alcohol. Stable in drj' air, but slowly decom- 
poses in moist air. Sp. gr. 2.159; m.p. loses carbon 
dioxide at 270° C. Low toxicity. Noncombustible. 
Derivation: Principally, by treating a saturated solu- 
tion of soda ash with carbon dioxide to precipitate 
the less soluble bicarbonate; also by purifying the 
crude product from the Solvay process. 

Grades: Commercial; pure; highest purity; C.P.; 
U.S.P.; F.C.C. 

Containers; Bottles and cartons; bags; drums; bulk. 
Uses; Manufacture of effervescent salts and bever- 
ages, artificial mineral water, baking powder; other 
sodium salts; pharmaceuticals; sponge rubber, gold 
and platinum plating; treating wool and silk; fire ex- 
tinguishers; ceramics; prevention of timber mold; 
laboratory reagent; antacid; mouthwash. 

sodium bichromate. See sodium dichromate. 

sodium bifluoride (sodium acid fluoride) NaHF2. 
Properties: Wliite, crystalline powder. Soluble in wa- 
ter. Decomposed on heating. Sp. gr. 2.08. 

Hazard; Highly toxic; strong irritant to tissue. Toler- 
ance (as F), 2.5 mg per cubic meter of air. 

Uses: Tin plate production; neutralizer in laundry' 
rinsing operations; presen’ative for zoological and 
anatomical specimens; etching glass; antiseptic. 
Shipping regulations: (Air) (solid) Poison label; (solu- 
tion) Corrosive label. (Rail) Not listed. 

sodium biphosphate. See sodium phosphate, mono- 
basic. 

sodium bis(2-methoxyethoxy)-aluminohydride. An or- 
ganometallic metal hydride, the alkoxy adduct of 
sodium aluminum hydride; soluble in benzene and 
other hydrocarbons. Reacts less strongly with water 
than lithium aluminum hydride. Used for reduction 
of organic compounds. 

sodium bismuthate NaBi03. 

Properties; Yellow or brown, amorphous powder. 
Slightly hygroscopic. Insoluble in cold waer; de- 
composes in hot water and acids. Low toxicity. 

Uses: Analysis (testing for manganese in iron, steel 
and ores); reagent; pharmaceuticals. 

sodium bisulfate (sodium acid sulfate; niter cake; so- 
dium hydrogen sulfate) (a) NaHSOj or (b) NaHSOj ■ 
H.O. 

Properties: Colorless cry-stals or white, fused lumps; 
aqueous solution is strongly acid. Soluble in water, 
(a) Sp. gr. 2.435 (13°C); m.p. >315°C. (b) Sp. gr. 
2.103 (13°C); m.p. 58.5°C. Noncombustible. 
Derivation: A by-product in the manufacture of hy- 
drochloric and nitric acids. 

Method of purification: Recrystallization. 

Grades; Pure crystals; pure fused; pure dry: reagent; 
crude; C.P.; technical; F.C.C. 

Forms available: Cakes; powder; prills; pearls. 


Superior numbers refer to Manufacturers of Trade 


Mark Products. For page number see Contents. 
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Containers: Various sizes of drums; bulk in cars. 
Hazard; Strong irritant to tissue. 

Uses: Flux for decomposing minerals; substitute for 
sulfuric acid in dyeing; disinfectant; manufacture of 
sodium hydrosulfide, sodium sulfate and soda alum; 
liberating carbon dioxide in CO 2 baths; in thermo- 
phores; carbonizing wool; manufacture of magnesia 
cements, paper, soap, perfumes; foods; industrial 
cleaners; metal pickling compounds; laboratory re- 
agent. 

Shipping regulations; (Air) (solid and solution) Cor- 
rosive label. (Rail) Not listed. 

sodium bisulfite (sodium acid sulfite; sodium hydrogen 
sulfite). NaHSOj. 

Properties; White crystals or crystalline powder; slight 
sulfurous odor and taste; soluble in water; insoluble 
in alcohol. Unstable in air. Sp. gr. 1.48; m.p. decom- 
poses. Low toxicity. Noncombustible. 

Derivation: Sodium carbonate solution is saturated 
with sulfur dioxide gas and the solution crystallized. 
Grades: Crystals; pure dry; commercial dry; reagent; 
commercial solution 35° Be; powder (67% SO 2 ); C.P.; 
U.S.P.; F.C.C. 

Hazard: Hot permitted in meats or other sources oi 
vitamin Bi. Strong irritant to skin and tissue. 

Uses; Chemicals (sodium salts, cream of tartar); dyes; 
intermediates; organic chemicals; perfumery; wood 
pulp (digestion); leather (depilatory, tanning); tex- 
tiles (antichlor, mordant, discharge); food preserva- 
tive; photographic reducing agent; fermentation 
industries; medicine; glucose and sugar syrups; 
brewing (cask sterilization); copper and brass plating; 
color preservative for pale crepe rubber; general 
antiseptic; analytical reagent; pesticides; source of 
sulfur dioxide. 

Shipping regulations; (Air) Corrosive label. (Rail) 
Not listed. 

sodium bitartrate (acid sodium tartrate) NaHC 4 H 506 ‘ 
H 2 O. 

Properties: Wliite, crystalline powder. Soluble in wa- 
ter (aqueous solution is acid); slightly soluble in 
alcohol. M.p., loses H 2 O at 100°C; b.p. 2I9°C (de- 
composes). Low toxicity. Combustible. 

Grades: C.P.; technical; reagent. 

Uses; Analysis (testing for potassium); effervescing 
mixtures. 

sodium bithionolate (USAN) (thiobis[4,6-dichloro- 
ortho-phenylene)oxy] disodium; disodium 2,2-thio- 
bis-(4,6-dichlorophenoxide)) Ci2H4Cl4Na202S. 
Properties; Solid; soluble in water. 

Uses: Medicine; in self-sanitizing polishes, waxes and 
cleaners; in shoe polish and leather conditioners. 

sodium borate (sodium tetraborate; sodium borate 
(2,4,7); sodium pyroborate; borax) Na2B407 • IOH 2 O. 
See also borax, anhydrous; borax, pentahydrate. 
Properties; White crystals or powder; odorless; sp. 
gr. 1.73 (20/4°C); loss of water of crystallization 
when heated, with melting, between 75 and 320°C; 
fuses to a glassy mass at red heat (borax glass); 
effloresces slightly in warm, dry air. Soluble in water 
and glycerol; insoluble in alcohol. Low toxicity, non- 
combustible. 

Derivation: Fractional crystallization from Searles 
Lake brine; solution of kemite ore followed by crys- 
tallization. Also from colemanite, natural borax, 
uxelite, and other borates. 

Crystal; granulated; powdered (refined, 
U.S.P.); C.P.; technical. 

ontainers: Barrels; bulk (granulated); kegs; bags, 
ises: Heat-resistant glass; porcelain enamel; starch 


and adhesives; detergents; herbicides; fertilizers; 
rust inhibitors; pharmaceuticals; leather; photog- 
raphy; bleaches; paint; boron compounds; flux for 
smelting; antifreeze; adhesives; insulation materials; 
laboratory reagent. 

sodium borate, anhydrous. See borax, anhydrous. 

sodium borate perhydratc NaB02 • H 2 O 2 • 3 H 2 O. 

Properties: Free-flowing, white powder. Dissolves 
readily in water to produce mildly alkaline peroxide 
solution. M.p. 63°C; b.p., loses H 2 O at 130-150°C. 

Containers: 125-lb fiber drums. 

Hazard: Oxidizing agent; fire risk near organic mate- 
rials. 

Uses: Dentrifices; hair wave preparations; bleaching; 
oxidation of dyestuffs; stain remover for plastic 
dishes. 

See also sodium perborate. 

sodium boroformate NaH 2 B 03 ■ 2HCOOH • 2 H 2 O. 

Properties: Wliite, crystalline solid. Soluble in water; 
m.p. 1I0°C. 

Uses: Buffering agent toward both acid and alkali in 
the range of pH 8.5; textile treating and tanning 
tja-Uvs,. 

sodium borohydride NaBH4. 

Properties: White crystalline powder; soluble in wa- 
ter, ammonia, amines, pyridine, and dimethyl ether 
of diethylene glycol; insoluble in other ethers, hy- 
drocarbons and alkyl chlorides. Sp. gr. 1.07; hygro- 
scopic; stable in dry air to 300° C; decomposes 
slowly in moist air or in vacuum at 400°C. 

Derivation: By reaction of sodium hydride and tri- 
methyl borate. 

Grades: Technical; powdered; pellets. 

Containers; Glass bottles; polyethylene bags in metal 
containers. 

Hazard: Reacts with water to evolve hydrogen and 
sodium hydroxide. Flammable, dangerous fire risk. 
Store out of contact with moisture. 

Uses: Source of hydrogen and other borohydrides. 
Reduces aldehydes, ketones and acid chlorides; 
bleaching wood pulp; blowing agent for plastics; pre- 
cipitation of mercury from waste effluent (by re- 
duction); decolorizer for plasticizers; recycling of 
gold and Pt group metals. 

Shipping regulations; (Air) Flammable Solid label. 
(Rail) Not listed. 

sodium bromate NaBrOs. 

Properties; White odorless crystals or powder. Sol- 
uble in water; insoluble in alcohol. Sp. gr. 3.339; 
m.p. 38I°C(deo). 

Derivation: By passing bromine into a solution of so- 
dium carbonate, sodium bromide and sodium bro- 
mate being formed. 

Hazard; Moderately toxic. Oxidizing material. Dan- 
gerous fire risk near organic materials. 

Use; Analytical reagent. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. 

sodium bromide (a) NaBr, (b) NaBr • 2 H 2 O. 

Properties: White, crystalline powder or granules: sa- 
line and somewhat bitter taste; absorbs moisture 
from the air, becoming very hard. Soluble in water; 
moderately soluble in alcohol. Sp. gr. (a) 3.208, (b) 
2.176; m.p. (a) 757.7°C; b.p. 1390°C. 

Derivation; Occurs naturally in some salt deposits. 
Made synthetically by first causing iron to react 
with bromine and water. Tlie resulting ferroso-ferric 
bromide is dissolved in water, sodium carbonate 
added, the solution filtered and evaporated. 
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Grades; C.P.; crystalline; powdered; commercial; pure; 
highest purity; N.F. 

Containers: Bottles; boxes; barrels; drums. 

Hazard: Moderately toxic by inhalation and inges- 
tion. 

Uses; Photography; medicine; preparation of bro- 
mides; organic chemicals; source of bromine. 

sodium bromite NaBrOj. Used as a desizing com- 
pound for textiles. 

sodium cacodylafe (sodium dimethylarsenate) 
(CHshAsOONa • 3 H 2 O. 

Properties: White, amorphous crystals or powder; 
deliquescent. Melts about 60° C. Loses H 2 O at 
120°C. Soluble in water and alcohol. 

Derivation: Oxidation and neutralization of cacodyl 
oxide. 

Hazard; Highly toxic by inhalation and ingestion. 
Uses: Medicine; herbicide. 

Shipping regulations: (Solid) (Rail, Air) Poison label. 

sodium carbolate. See sodium phenate. 

sodium carbonate (soda). See soda ash; sal soda; so- 
dium bicarbonate; sodium carbonate, monohydrate; 
sodium sesquicarbonate. 

sodium carbonate, monohydrate (crystal, carbonate; 
soda monohydrate; soda crystals) NajCOj • H 2 O. 
Properties; Wiite; odorless; small crystals or crystal- 
line powder; alkaline taste; sp. gr. 1.55. Soluble in 
water and glycerol; insoluble in alcohol. M.p. 109°C 
(loses water), 85I°C. Noncombustible. Low toxicity. 
Grades: U.S.P.; technical; F.C.C. 

Uses; Medicine; photography; cleaning and boiler 
compounds; pH control of water; food additive. 

sodium carbonate peroxide 2 Na 2 COj • 3 H 2 O 2 or 
Na 2 C 03 • H 2 O 2 • '/ 2 H 2 O. 

Properties; White crystalline powder. Soluble in 
water. Stable at room temperature when dry; de- 
composes rapidly at 100°C, evolving oxygen. Active 
oxygen content 14% min. 

Derivation; Crystallization from solution of soda ash 
and hydrogen peroxide. 

Grade; Technical. 

Containers: 100-lb fiber drums. 

Hazard; Oxidizing agent; dangerous near organic 
materials. 

Uses; Source of hydrogen peroxide; household deter- 
gents; dental cleansers; bleaching and dyeing; modi- 
fication of starch. 

Shipping regulations: (Rail) Oxidizing materials, n.o.s.. 
Yellow label. (Air) Oxidizer label. 

sodium carboxymcthylcellulose. See carboxymethylcel- 
lulose. 

sodium caseinate. 

Properties: White, coarse powder. Odorless, tasteless. 
Contains 65% proteins. Soluble in water (usually 
with turbidity). 

Derivation; By dissolving casein in sodium hydroxide 
and evaporating. 

Grades; Edible. 

Uses: Medicine; foods; as emulsifier and stabilizer. 

sodium catechol disulfonate. See disodium 1,2-dihy- 
droxybenzenc-3,5-disulfonatc. 

sodium cellulosate. 

Properties: A cellulosic fiber. 

Derivation; Reaction of sodium methoxide with cot- 
ton or rayon swollen in methyl alcohol. 


Uses; Intermediate in preparing grafted fibers when 
combined with polyacrylonitrile; there is an average 
substitution of one polyacrylonitrile chain for every 
100 to 300 anhyroglucose units of the cellulose. 


sodium chlorate NaClOs. 

Properties; Colorless, odorless crystals; cooling, sa- 
line taste; must not be triturated with any combus- 
tible substance. Soluble in water and alcohol. Sp. gr. 
2.490; m.p. 255° C; b.p., decomposes. 

Derivation: A concentrated acid solution of sodium 
chloride is heated and electrolyzed, the chlorate 
crystallizing out. 

Grades; Technical; C.P.; crystals; powder. 

Containers: Drums; stainless steel tank cars. 

Hazard; Dangerous fire risk; strong oxidant; contact 
with organic materials may cause fire. Safety data 
sheet available from Manufacturing Chemists Assn., 
Washin^on, D.C. 

Uses; Oxidizing agent and bleach (especially to make 
chlorine dioxide) for paper pulps; ore processing; 
herbicide and defoliant; medicine; substitute for po- 
tassium chlorate, being more soluble in water; 
matches; explosives; flares and pyrotechnics; recov- 
ery of bromine from natural brines; leather tanning 
and finishing; textile mordant; to make perchlorates. 

Shipping regulations;., (Rail)-;;Yellow label. (Air) Oxi- 
dizer label. "■ 


sodium chlorafirate. jSe'e7sodium,gold«hloride, 
sodum chlond^table ^Itrsea^salt; jtalite; rock salt) 

Prop/rtiesr'.d6'lorJMs, transparent crystals or white 
cigsfallip^pqwder; somewhtlt hygroscopic; soluble 
)<5/water°and glytferol; very" slightly soluble in alco- 
ibl. 2 §p. gf m.p. 801°C;,b.p. 14I3°C. Non- 

,''?o!n,bustible; i?w toxicity.^Essential in diet to main- 
,/tqifi'*chlDride balance i^n^ody. 

.OcfeGrrwce; Deposits^n.<fentral'New York, Southern 


I Pc---. 

ill Michigan, Gulf C^ast^ GrearSalt Lake, Newfound- 
!and.( / 

YtoeriY.ation:.4a)^evaporation and crystallization of nat- 
Ural 'brines, (b) solar'-tvaporation of sea water, (c) 
''direct mining front^underground or surface deposits. 
Method of-purTfication: Recrystallization. 

Impurities: Sulfates; heavy metals; alkaline earths; 
magnesium salts; ammonium salts. 

Grades: Highest purity medicinal, cry'stals; highest 
purity, dried; highest purity, fine powder; highest 
purity, fused; reagent; reagent, fused; sea evapo- 
rated; ground; microsized; powdered; tabic salt; 
rock salt; C.P.; U.S.P.; F.C.C.; single pure crystals. 
Uses: Chemical (sodium hydroxide, soda ash, hydro- 
chloric acid, chlorine, metallic sodium); ceramic 
glazes; metallurgy; curing of hides; food preserva- 
tive; mineral waters; soap manufacture (salting out); 
home water softeners; highway deicing; regenera- 
tion of ion-exchange resins; photography; food sea- 
soning; herbicide; fire extinguishing; nuclear reac- 
tors; mouthwash; medicine (heat exhaustion); salting 
out dyestuffs: supercooled solutions. Single crystals 
are used for spectroscopy, ultraviolet and infrared 
transmission. 

Sec also fused salt. 


sodium chlorite NaClO:. 

Properties: White crystals or crystalline powder; 
slightly hygroscopic; "soluble in water. M.p. 180- 
200° C (dec). 

Grades; Technical; reagent. 

Containers: Drums. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Hazard: (Solid) Flammable; strong oxidizing agent; 
dangerous fire and moderate explosion risk; (solu- 
tion) strong irritant to skin and tissue. 

Uses: For improving taste and odor of potable water 
(as an oxidizing agent); bleaching agent for textiles, 
paper pulp, edible and inedible oils, shellacs, var- 
nishes, waxes and straw products; oxidizing agent; 
reagent. 

Shipping regulations: (Solid) (Rail) Yellow label. 
(Air) Oxidizer label. Not acceptable on passenger 
planes. (Solution not over 42%) (Rail) White label. 
(Solution not over 40%) (Air) Corrosive label. (Solu- 
tion over 40%) Not acceptable. 

sodium chloroacetate ClCHiCOONa. 

Properties: White nonhyrogscopic powder, odorless, 
easier to handle than chloroacetic acid. Soluble in 
water; slightly soluble in methanol; insoluble in ace- 
tone; benzene, ether, and carbon tetrachloride. Low 
toxicity. Noncombustible. 

Uses; Manufacture of weed killers, dyes, vitamins, 
pharmaceuticals: also a defoliant. 

sodium chloroasurate. See sodum gold chloride. 

sodium para-chloro-meta-cresolate. A water-soluble 
preservative for cutting oils. 

sodium 4-dilorophthalate (monosodium 4-chlorophtha- 
late) ClC 6 H 3 (COOH)COONa. 

Properties: White to light gray powder. 

Grade; Commercial. 

Containers: Fiber drums. 

Use: Modifying agent in the manufacture of phthalo- 
cyanine pigments. 

sodium chloroplatinate (platinic sodium chloride; plati- 
num sodium chloride; sodium platinichloride) 
Na2PtCl6-4H20. 

Properties; Yellow powder; soluble in alcohol, water. 
Low toxicity; noncombustible. 

Grades; Technical; C.P. 

Containers: Glass bottles. 

Uses: Etching on zinc; ink (indelible); microscopy; 
mirrors; medicine; photography; plating; catalyst; 
determination of potassium. 

sodium ortho-chlorotoluene-para-sulfonafe 
NaSO,Q,H,(CH;)Cl. 

Properties; Gray to light tan powder; soluble in water 
and organic solvents. 

Derivation: Sulfonation of ortho-chlorotoluene, neu- 
tralized to form the sodium salt. 

Uses; Synthesis of dyes, intermediates and drugs. 

sodium chromate Na 2 Cr 04 • IOH 2 O. 

Properties; Yellow, translucent, efflorescent crystals. 
Soluble in water; slightly soluble in alcohol. Sp. gr. 
1.483; m.p. I9.92°C. Anhydrous sodium chromate is 
also available commercially. 

Derivation: Chrome iron ore is melted in a reverber- 
atory furnace with lime and soda, in presence of air. 
Tlie melt is dissolved in water, a small amount of 
sodium carbonate added, the solution decanted, acid- 
ified with acetic acid, concentrated and crystal- 
lized. 

Grades: Pure neutral; highest purity; technical; C.P.; 
reagent. 

Containers; Bottles; drums; barrels. 

Uses: Inks; dyeing; paint pigment; leather tanning; 
other chromates; protection of iron against corro- 
sion; wood preservative. 

iodium chromate, tetrahydrate NaiCrOj • 4 H 2 O. 
Properties: Yellow crystals; deliquescent; soluble in 
ater. 


Grade: Technical. 

Containers: Multiwall paper bags, 100 lb net; fiber 
drums. 

Uses: Pigment manufacture; corrosion inhibition; 
leather tanning; other chromium compounds. 

sodium citrate (trisodium citrate) C 6 H 507 Na 3 • 2 H 2 O. 

Properties: White crystals or granular powder; odor- 
less; stable in air; pleasant acid taste. Soluble in 
water; insoluble in alcohol. M.p. loses 2 H 2 O at 
150°C; b.p. decomposes at red heat. Combustible; 
nontoxic. 

Derivation; Sodium sulfate solution is treated with 
calcium citrate, filtered, concentrated and crystal- 
lized. 

Grades: Highest purity, medicinal; pure; commercial; 
C.P.; U.S.P.; F.C.C. 

Containers: Bottles; drums; bags. 

Uses; Medicine; soft drinks; photography; frozen des- 
serts; meat products; detergents; special cheeses; 
electroplating; sequestrant and buffer; nutrient for 
cultured buttermilk; removal of sulfur dioxide from 
smelter waste gases; blood anticoagulant. 

sodium copper chloride. See copper sodium chloride. 

sodium copper cyanide (copper sodium cyanide; sodium 
cyanocuprate) NaCu(CN) 2 . 

Properties; White, crystalline, double salt of copper 
cyanide and sodium cyanide. Sp. gr. 1.013 (20°C); 
decomposes at 100°C. Soluble in water. 

Containers: lOO-lb drums. 

Hazard; Tolerance (as CN), 5 mg per cubic meter of air. 

Use: For preparing and maintaining cyanide copper 
plating baths based on sodiurri cyanide. 

sodium emanate NaOCN. 

Properties; White crystalline powder; soluble in wa- 
ter; insoluble in alcohol and ether. Sp. gr. 1.937 
(20'>C); m.p. 700'’C. 

Containers: Fiber drums; bottles. 

Uses: Organic synthesis; heat treating of steel; inter- 
mediate for manufacture of medicinals; treatment 
of sickle cell anemia. 

sodium cyanide NaCN. 

Properties: White deliquescent, crystalline powder. 
Soluble in water; slightly soluble in alcohol; m.p. 
563°C; b.p. 149°C. The aqueous solution is strongly 
alkaline and decomposes rapidly on standing. 

Derivation; By absorption of hydrocyanic acid in a 
solution of sodium hydroxide, with subsequent vac- 
uum evaporation. 

Grades: 30% solution; 73 to 75%; 96 to 98%; reagent; 
technical; briquettes granular. 

Containers; 25-lb packages; 100-, I60-, 200-lb drums. 

Hazard; Toxic by ingestion and inhalation. Toler- 
ance (as CN), 5 mg per cubic meter of air. Safety 
data sheet available from manufacturing Chemists 
Assn., Washington, D.C. 

Use: Extraction of gold and silver from ores; electro- 
plating; heat treatment of metals; making hydro- 
cyanic acid; insecticide; cleaning metals; fumigation; 
manufacture of dyes and pigments; nylon intermedi- 
ates; chelating compounds; ore flotation. 

Shipping regulations; (Rail, Air) Poison label. 

sodium cyanoaurite. See sodium gold cyanide. 

sodium cyanocuprate. See sodium copper cyanide. 

sodium cyclamate (sodium cyclohexylsulfamate) 
QH,,NHSOjNa. 

Properties: White, crystalline, practically odorless 
powder; sweet taste. Freely soluble in water; practi- 
cally insoluble in alcohol, benzene, chloroform and 
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ether; pH (10% solution) 5. 5-7.5. Sweetening power 
approximately 30 times that of sucrose. 

Grades: N.F.; F.C.C. 

Containers: 100-lb drums. 

Hazard: Claimed to cause cancer in laboratory ani- 
mals. Prohibited by FDA for food use. 

Use: Nonnutritive sweetener. 

sodium decametaphosphate. See sodium metaphos- 
phate. 

sodium dehydroacetate C8H7Na04 • HiO. 

Properties: Tasteless white powder. Soluble in water 
and propylene glycol. Insoluble in most organic sol- 
vents. See also, dehydroacetic acid. 

Grade: F.C.C. 

Uses: Fungicide; plasticizer; toothpaste; pharmaceuti- 
cal; preservative in food; mold inhibitor for straw- 
berries and similar fruits.' 

sodium deoxycholate. See deoxycholic acid. 

sodium dextran sulfate (dextran sulfate). 

Properties: Solid; soluble in water. 

Derivation: Derivatives of dextran (q.v.) having a 
moJecu/ar weight of 500 thousand to 2 million. 

Uses: Fractionation and separation of biological 
preparations. 

sodium 3,5-diacefamido-2,4,6-triiodobenzoale. See so- 
dium diatrizoate. 

sodium diacetate CH3COONa • xfCHjCOOH), anhy- 
drous, or CHaCOONa • x(CH.iCOOH) • yHjO, tech- 
nical. 

Properties: White crystals witli an acetic acid odor; 
soluble in water; slightly soluble in alcohol; insolu- 
uble in ether. Decomposes above I50°C. Combus- 
tible. Low toxicity. 

Containers; 5- to 250-lb drums. 

Grade: F.C.C. 

Uses; Buffer; mold inhibitor; souring agent; interme- 
diate for acid salts; mordants, varnish hardeners; 
antitarnishing agents; sequestrant and preservative 
in foods. 

sodium diatrizoate (sodium 3,5-diacetamido-2,4,6-triio- 
dobenzoate) C(,li(COONa)(NHCOCHi):. 

Properties; White crystals; soluble in water. Solutions 
are radiopaque. 

Grade: U.S.P. (as solution for injection). 

Use: Radiopaque medium; medicine. 

sodium l-diazo-2-naphthoI-4-sulfonafe. See l-diazo-2- 
naphthol-4-sulfonic acid. 

sodium dibutyldithiocarbamate. See “Tepidone.” 

sodium dibutyl naphthalene sulfonate. See “Sorbit” 
AC. 

sodium alpha, bcta-dichloroisobutyrate. A plant growih 
regulator. 

sodium dichloroisocyanurate (sodium salt of dichloro- 

s-triazine-2,4,6-trione) NaI^IC(0)NClC(0)NClCb. 

Properties: White, slightly hygroscopic, crystalline 
powder; loose bulk density fapprox.) powder 37 
Ib/cu ft. granulate 57 Ib/cu ft. Active ingredient; ap- 
prox 60% available chlorine; decomp, at 230'’ C. 

Containers; 200-lb fiber drums. 

Hazard; Strong oxidizing material; fire risk near or- 
ganic materials. Toxic by ingestion. 

Uses: Active ingredient in dry bleaches, dishwashing 
compounds, scouring powders; detergent-sanitizers. 


swimming pool disinfectants, water and sewage 
treatment; replacement of calcium hypochlorite. 
Shipping regulations: (Dry', containing more than 
39% available chlorine) (Rail) Yellow label. (Air) 
Oxidizer label. 

sodium 2,4-dichlorophenoxyacetate (2,4-D, sodium salt) 
aH3(OCH3COONa)Cl3. 

Properties: Crystalline solid. Decomposes at 215°C. 
Slightly soluble in water. 

Hazard; Toxic and irritant by inhalation. 

Use; Herbicide. See 2,4-D. 

sodium 2,4-dichlorophenoxyethyl sulfate. See sesone. 
sodium 2,2-dichloropropionate. See dalapon. 

sodium dichromate (sodium bichromate). Na3Cr30- • 
2H2O. 

Properties: Red or red-orange deliquescent ciy'stals. 
Sp. gr. 2.52 (I3°C); m.p. 357°C; decomposes at 
400°C; loses 2H:0 on prolonged heating at 100°C. 
Soluble in water; insoluble in alcohol. Noncom- 
bustible. 

Derivation; (a) From chromite ore by alkaline roast- 
ing and subsequent leaching; (b) action of sulfuric 
acid on sodium chromate. 

Grades: Technical crystalline; technical liquor con- 
taining 69-70% NasCriO? • 2H3O; anhydrous. 
Containers: Crystals: multiwall paper bags; fiber 
drums. Liquor, tank cars or tank trucks. 

Hazard; Toxic by inhalation and ingestion; strong 
irritant. Safety data sheet available from Manu- 
facturing Chemists Assn., Washington, D.C. 

Uses; Chemical reactant for oxidation reactions; 
chromic acid; corrosion inhibitor; manufacture of 
pigments; tanning of leather; electroplating; mor- 
danting; defoliating agent; catalyst; wood preserva- 
tive. 

sodium diethyldithiocarbamate. (C:H5);NCS:Na. Oxi- 
dation inhibitor in ethyl ether; in trace quantities it 
prevents peroxide formation. 

sodium dihydrogen phosphate. See sodium phosphate, 
monobasic. 

sodium dihvdroxyethylglycine (N,N-bis(2-hydroxyeth- 
yi)-glycine) NaOOCCH:N(CH3CH;OH)3. 

Properties; Clear straw-colored liquid; sp. gr. 1.204 
(25° C); f.p. below -10°C. 

Use; Complexing agent for the transition metals, 
sodium dimethylarsenate. See sodium cacodylate. 

Sodium dimethyldithiocarbamate (SDDC) 
(CH,):NCS:Na. 

Properties: 40% solution is amber to light green; sp. 
gr. 1.17-1.20 (25/25°C). 

Derivation; Reaction of dimethylamine, carbon di- 
sulfide and sodium hydroxide. 

Containers; 5-gal cans; 55-gal drums; tanks (solution). 
Hazard: Moderately toxic. 

Uses: Fungicide; corrosion inhibitor; rubber accelera- 
tor; intermediate; polymeriz.ation shortstop. 

Sodium dinifro-ortlio-cresylatc CH<C,H.'(NO:):ONa. 
Properties: Brilliant orange-yellow dye which may 
stain clothing and wood. 

Derivation: By treating 4,6-dinitro-ortho-crcsol with 
sodium hydroxide. 

Hazard; Toxic by ingestion and inhalation. 

Uses: Herbicide (control of mustard and other su.s- 
ceptiblc weeds); fungicide. 

See also 4,6-dinitro-ortho-cresol. 
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sodium dioctyl sulfosuccinafe. See dioctyl sodium sul- 
fosuccinate. 

sodium dioxide. NaOj. Exists as impurity (about 
10%) in sodium peroxide; obtained by heating so- 
dium peroxide in oxygen; reacts with water to yield 
hydrogen peroxide, oxygen, and sodium hydroxide. 

sodium diphenylhydantoin (phenj'toin, soluble) 
CisHiiNjOjNa. Sodium 5,5-diphenylliydantoinate. 
Properties; White, odorless powder; freely soluble in 
water; soluble in alcohol; practically insoluble in 
ether and in chloroform; somewhat hygroscopic; on 
exposure to air diphenylhydantoin is liberated. 
Containers: Up to 100-lb drums. 

Grades; U.S.P. 

Use; Medicine. 

sodium dispersion. A stable suspension of microscopic 
sodium particles in a hydrocarbon or other medium 
boiling at temperatures above the melting point of 
sodium (97.5° C), e.g., heptane, n-octane, toluene, 
xylene, naphtha, kerosine, mineral oil, n-butyl ether, 
etc. Particles range in size from submicron to 30 
microns depending on the method of prepartion. 
Dispersions contain up to 50% (by weight) of so- 
dium metal. 

Hazard: Flammable, dangerous fire risk. To extin- 
guish use soda ash, sodium chloride or graphite, fol- 
lowed by carbon dioxide. Do not use carbon tetra- 
chloride. 

Uses: For chemical reactions where advantages of 
controlled reaction rate, lower reaction temperature, 
increased yields, or substitution for more expensive 
reagent can be achieved; as, removal of sulfur from 
hydrocarbons and petroleum; metal powders; so- 
dium hydride, alcohol-free alcoholates, phenylso- 
dium. 

Shipping regulations; (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on passenger 
planes. 

sodium dithionate (sodium hyposulfate) Na 2 S 206 • 
ZHjO. 

Properties; Large transparent crystals; bitter taste. 
Soluble in water; insoluble in alcohol and concen- 
trated hydrochloric acid. Sp. gr. 2.189 (25°C); loses 
2 H 2 O at 110°C; decomposes at 267° C. Combustible. 
Use: Chemical reagent. 

sodium dithionite (sodium hydrosulfite) NaiS 20 j or 
Na 2 S 204 • 2 H 2 O. 

Properties: Light lemon-colored solid in powder or 
flake form; m.p. 55° (decomp.). Also available in 
liquid form. Soluble in water; insoluble in alcohol. 
Derivation: (1) Zinc is dissolved in a solution of sodium 
bisulfite, the zinc-sodium sulfite precipitated by 
milk of lime leaving the hydrosulfite in solution. 
(2) Reaction of sodium formate with sodium hy- 
droxide and sulfur dioxide. 

Grades; Technical; reagent. 

Containers: Drums; carlots; refrigerated tanks (liquid). 
Hazard; Fire risk in contact with moisture. Strong 
reducing agent. Use dry sand, soda ash or carbon 
dioxide to extinguish fires. 

Uses: Vat dyeing of fibers and textiles; stripping 
agent for dyes; reagent; bleaching sugar, soap, oils, 
minerals; oxygen scavenger for synthetic rubbers. 
Shipping regulations; (Rail) Yellow label. (Air) Flam- 
mable Solid label. 

sodium diuranate (uranium yellow) Na 2 U 207 ■ 6 H 2 O. 
Properties; Yellow-orange solid, insoluble in water; 
soluble in dilute acids. 


Derivation: By treating a solution of uranyl salt with 
sodium hydroxide. 

Hazard; Probably toxic. 

Uses; Ceramics, to produce colored glazes; manu- 
facture of fluorescent uranium glass. 

sodium dodecylbenzenesulfonate Ci2H25C6H4S03Na. 
Properties; White to light yellow flakes, granules, or 
powder; biodegradable. The dodecyl radical may 
have many isomers, and the benzene may be at- 
tached to it in many positions. Combustible. 
Derivation: Benzene is alkylated with dodecene, to 
which it attaches itself in any secondary pqsition; 
the resulting dodecylbenzene is sulfonated with sul- 
furic acid and neutralized with caustic soda. For 
ABS (branched-chain alkyl) the dodecene is usually 
a propylene tetramer, made by catalytic polymeriza- 
tion of propylene. For LAS (straight-chain alkyl), the 
dodecene may be removed from kerosine or crudes 
by molecular sieve, may be formed by Ziegler poly- 
merization of ethylene, or by cracking wax paraffins 
to alpha-olefins. See also biodegradability; alkyl 
sulfonate, linear; detergent; alkylate (3). 

Containers: Carlots. 

Use; Most widely used synthetic detergent. 

sodium dodecyidiphenyl oxide disulfonate 

C24H340(S03)2Na2. M.p. 150°C (dec); dry form 
90% min active solution (45%), sp. gr. LI. Very sol- 
uble in water, strong acids, bases and electrolytes; 
stable to oxidation. 

sodium erythorbate (sodium isoascorbate) NaC 6 H 706 . 
White, iree-flowing crystals. Soluble in water. 
Grades: Technical; F.C.C. 

Uses: Antioxidant and preservative. 

sodium ethoxide. See sodium ethylate. 

sodium ethylate (sodium ethoxide; caustic alcohol) 

C 2 H 50 Na. 

Properties: White powder, sometimes having brownish 
tinge. Readily hydrolyzes to alcohol and sodium 
hydroxide. 

Derivation: By carefully adding small amounts of so- 
dium to absolute alcohol kept at a temperature of 
!0°C, heating carefully to 37.7°C, again carefully 
adding sodium, cooling to 10°C, and adding the 
same quantity of absolute alcohol as was used origi- 
nally. 

Hazard: See sodium hydroxide, which is formed when 
exposed to moisture. 

Use: Organic synthesis. 

sodium ethylenebisdithiocarbamate. See nabam. 

sodium 2-ethylhexyl sulfoacetate 
C8H|700CCH2S03Na. 

Properties: Light cream-colored flakes; water-soluble. 
Good foaming properties and excellent resistance to 
hard water. Solutions practically neutral and stable 
to mineral acids. Low toxicity. Combustible. 

Uses; Solubilizing agent, particularly for soapless 
shampoo compositions; electroplating detergent. 

sodium elhylmercurithiosalicylate. See thimerosal. 

sodium ethyl oxalacetate. See ethyl sodium oxalace- 
tate. 

sodium ethyixanthate (sodium xanthogenate; sodium 
xanthate) C 2 H 50 C(S)SNa. See also xanthic acids. 
Properties: Yellowish powder; soluble in water, alcohol. 
Use; Ore flotation agent. 

sodium ferricyanide (red prussiate of soda) Na 3 Fe(CN )6 • 
H 2 O. 
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Properties; Ruby-red, deliquescent crystals. Soluble 
in water; insoluble in alcohol. Low toxicity. 
Derivation: Chlorine is passed into sodium ferrocya- 
nide solution. 

Grades; Technical; C.P. 

Uses; Production of pigments; dyeing; printing. 

sodium ferrocyanide (yellow prussiate of soda) 
Na4Fe(CN)6 • IOH 2 O. 

Properties; Yellow, semitransparent crystals. Soluble 
in water; insoluble in alcohol. Sp. gr. 1.458. Low 
toxicity. 

Grades: Technical; F.C.C. 

Containers; Bags. 

Uses: Photography; manufacture of sodium ferricy- 
anide; blue pigments; blueprint paper; metallurgy; 
tanning; dyes; anticaking agent for sodium chloride. 

sodium fluoborate NaBFj. 

Properties: White powder; bitter acid taste; slowly 
decomposed by heat; sp. gr. 2.47 (20° C); m.p. 
384°'C. Soluble in water; slightly soluble in alcohol. 
Derivation: By heating sodium fluoride and hydro- 
fluoboric acid and cooling slowly. 

Uses; Sand casting of aluminum and magnesium; 
electrochemical processes; oxidatoin inhibitor; fluxes 
for nonferrous metals; fluorinating agent. 

sodium fluophosphafe. See sodium fluorophosphate. 
sodium fluorescein. U.S.P. name for uranine. 
sodium fluoride NaF. 

Properties: Clear, lustrous crystals or white powder. 
Insecticide grade frequently dyed blue. Soluble in 
water; very slightly soluble in alcohol. Sp. gr. 2.558 
(41°C); m.p. 988°C; b.p. 1695°C. 

Derivation: By adding sodium carbonate to hydro- 
fluoric acid. 

Grades: Pure; C.P.; U.S.P.; insecticide; technical; 
single pure crystals. 

Containers; 100-lb multiwall paper bags; 125-lb drums; 
400-lb carlots. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant to tissue. Tolerance (as F), 2.5 mg per cubic 
meter of air. 

Uses; Fluoridation of municipal water (1 ppm); treat- 
ment of steel; wood preservative; insecticide (not 
to be used on living plants); fungicide, and rodenticide; 
chemical cleaning; electroplating; glass manufacture; 
vitreous enamels; preservative for adhesives; tooth- 
pastes; single crystals used as windows in ultraviolet 
and infrared radiation detecting systems. 

Shipping regulations: (solution) (Air) Corrosive label. 

sodium fluoroacetate (also known as 1080) 
FCH:COONa. 

Properties; Fine, white, odorless powder; soluble in 
water. Nonvolatile. Decomposes at 200°C; soluble 
in water; insoluble in most organic solvents. 
Derivation; Ethyl chloroacetate and potassium fluo- 
ride form ethyl fluoroacetate, which is then treated 
with a methanol solution of sodium hydroxide. 
Hazard: Highly toxic by ingestion, inhalation, and 
skin absorption. Tolerance. 0.05 mg per cubic meter 
of air. For use by trained operators only. 

Use; Rodenticide, 

Shipping regulations; (Rail, Air) Not listed. 

sodium fluorophosphate (sodium fluophosphatc) 
Na:PO,F. 

Properties: Colorless crystals; m.p. 625°C (approx.); 
soluble in water. 


Grade: 97%. 

Hazard: Toxic; strong irritant. 

Uses: Preparation of bactericides and fungicides. 

sodium fluorosilicate (sodium silicofluoride, sodium 
fluosilicate). Na 2 SiF 6 . 

Properties: White, odorless, tasteless, free-flowing 
powder; sp. gr. 2.7; m.p., decomposes at red heat; 
very slightly soluble in cold water; more soluble in 
hot water; insoluble in alcohol. 

Derivation; From fluosilicic acid and sodium carbon- 
ate, or sodium chloride. 

Grades: Technical; C.P. 

Containers: Multiwall bags; fiber drums; various 
sized barrels. 

Hazard: Toxic by ingestion and inhalation: strong 
irritant to tissue. Tolerance (as F), 2.5 mg per cubic 
meter of air. 

Uses: Fluoridation of drinking water; laundry' sours; 
opalescent glass; vitreous enamel frits; metallurgy of 
aluminum and beryllium; insecticides and rodenti- 
cides; chemical intermediate; glue, leather and wood 
preservative. 

sodium formaldehyde bisulfite HOCH 2 SO.iNa. 
Properties: White water-soluble solid. 

Derivation: Action of sodium bisulfite, formaldehyde 
and water. 

Use; Textile stripping agent. 

See also hydrosulfite-formaldehyde compounds. 

sodium formaldehyde hydrosulfite. See hydrosulfite- 
formaldehyde compounds. Also used in synthetic 
rubber polymerization, and textile dyeing and strip- 
ping agent. 

sodium formaldehyde sulfoxylate (sodium sulfoxylate; 
sodium sulfoxylate formaldehyde; SFS) HCHO- 
HS02Na • 2 H 2 O. 

Properties: White solid; m.p. 64°C; soluble in water 
and alcohol. 

Purity: Usually admixed with a sulfite. 

Containers: Drums; truckloads. 

Hazard: Probably toxic. 

Uses: Stripping and discharge agent for textiles; 
bleaching agent for molasses, soap. 

See also hydrosulfite-formaldehyde preparations. 

sodium formate HCOONa. 

Properties: White, slightly hygroscopic, ciy'stallinc 
powder, slight odor of formic acid; soluble in water; 
slightly soluble in alcohol; insoluble in ether. Sp. gr. 
1.919; m.p. 253°C. 

Derivation; Carbon monoxide and sodium hydroxide 
are heated under pressure; also from pentaerythritol 
manufacture. 

Grades; Technical; C.P. 

Containers: Bags; carlots. 

Uses: Reducing agent; manufacture of formic acid 
and oxalic acid; organic chemicals; mordant; manu- 
facture of sodium dithionite; complexing agent; 
analytical reagent. 

sodium gentisate C-H^OjNa. The sodium salt of gen- 
tisic acid. 

Proerties: Crystallizes with 5.5 H;0 from water, loses 
3 H 2 O rapidly upon exposure to air; soluble in water. 
Use; Medicine, 

sodium glucohcptonatc HOCH:(CHOH)sCOONa. 
Light tan crystalline powder. A sequstering agent ’ 
for polyvalent metals. 

Uses; Metal cleaning; bottle washing: kier boiling; 
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mercerizing; caustic boiloff; paint stripping; alumi- 
num etching. 

sodium gluconate NaC6Hn07. 

Properties; White to yellowish, crystalline powder; 
readily soluble in water; sparingly soluble in alcohol. 
Low toxicity. 

Derivation: From glucose by fermentation. 

Grades: Purified; technical; F.C.C. 

Containers: Fiber drums; bags. 

Use: Foods and pharmaceuticals; sequestering agent; 
metal cleaners; paint stripper; aluminum deoxidizer; 
bottle-washing preparations; rust removal. 

sodium glucosulfone C24H34N2Na20igS3. para'-diam- 
inodiphenylsulfone-N,N'-di-(dextrose sodium sulfo- 
nate). The U.S.P. grade is an aqueous solution (for 
injection), clear and pale yellow; pH 5.0-6. 5. Used 
in medicine. 

sodium glutamate (monosodium glutamate; MSG) 
COOH(CH2)2CH(NH2)COONa, Sodium salt of glu- 
tamic acid, one of the common naturally occurring 
amino acids. 

Properties; White crystalline powder; m.p., decom- 
poses; soluble in water and alcohol. Shows optical 
activity. Most effective between pH 6 and 8. Non- 
toxic. 

Derivation: (a) Alkaline hydrolysis of the waste li- 
quor from beet sugar refining; (b) a similar hydroly- 
sis of wheat or corn gluten; (c) organic synthesis 
based on acrylonitrile. 

Grades: Technical, 99%; N.D.; F.C.C. 

Containers: Bottles, cans, fiber drums; retail shaker 
cans; paper bags; bulk. 

Uses; Flavor enhancer for foods, in concentrations 
of about 0.3%. See also flavor; glutamic acid. 

sodium glycolate (sodium hydroxyacetate) 
NaOOCCHaOH. 

Properties: White powder. 

Uses: Buffer in electroless plating and textile finishing. 

sodium gold chloride (sodium aurichloride; sodium 
chloraurate; sodium chloroaurate; gold sodium chlo- 
ride; gold salts) NaAuCL ■ 2H2O. 

Properties: Yellow crystals; soluble in water and al- 
cohol. 

Derivation: By neutralizing chloroauric acid with so- 
dium carbonate. 

Uses: Photography; staining fine glass; decorating 
porcelain; medicine. 

sodium gold cyanide (sodium cyanoaurite; sodium au- 
rocyanide; gold sodium cyanide) NaAu(CN)2. 
Properties: Yellow powder; soluble in water; contains 
46% gold (min). 

Hazard: Toxic. Tolerance (as CN), 5 mg per cubic 
meter of air. 

Use: For gold-plating radar and electric parts, razor 
holders, lamps, clocks, jewelry and tableware. 

sodium guanylate (GMP; disodium gyanylate) 

NaiCioHuNsOsP • 2H2O. A 5 -nucleotide. See also 
guanylic acid. 

Properties: Crystals; soluble in cold water; very solu- 
ble in hot water. 

Derivation; From a seaweed or from dried fish. 

Use; Flavor potentiator in foods. 

sodium gynocardate (sodium hydnocarpate). Sodium 
salt of the fatty acids in chaulmoogra oil. 

Properties: Yellow powder. Soluble in alcohol, water. 
Aqueous solution slightly alkaline. 

Use; Medicine. 

.sodium heparin. See heparin. 


sodium heptametaphosphate. See sodium metaphos- 
phate. 

Sodium hexachloroosmate (osmium-sodium chloride; 
sodium-osmium chloride) Na20sCl6. 

Properties; Orange, rhombic prisms. Contains 40.3% 
osmium. Unstable. Soluble in alcohol, water. 

Grade; Technical. 

Use: Catalyst (oxidation). 

sodium hexametaphosphate. See “Calgon.” 

sodium hexylene glycol monoborate C6Hi203BNa. 
Properties: Amorphous white solid; bulk density 0.25 
g/cc; m.p. 426°C. Soluble in nonpolar solvents. 
Purity: Minimum 98%. 

Uses; Corrosion inhibitor in organic systems; addi- 
tive to lubricating oils; flame-retardant; siloxane 
resin additive. 

sodium hydnocarpate. See sodium gynocardate. 
sodium hydrate. See sodium hydroxide, 
sodium hydride NaH. 

Properties: Practically odorless powder; sp. gr. 0.92; 
m.p. 800°C (dec). Must be kept cool and dry. Parti- 
cle size range 5-50/i. Starts to decompose with evo- 
lution of hydrogen at about 255° C. 

Preparation: Reaction of sodium metal with hydro- 
gen. A microcrystalline dispersion of gray powder in 
oil, concentration 50 or 25% by weight. 

Containers; The dispersion is packed in polyethylene 
bags in a metal can. Packaging ranges from I pint 
to 55-gal drums. 

Hazard: Dangerous fire risk. Reacts violently with 
water evolving hydrogen. 

Uses: Condensing or alkylating agent, especially for 
amines; descaling metals. 

Shipping regulations: (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on passenger 
planes. 

sodium hydrosulfide (sodium sulfliydrate) NaSH- 
2H2O. 

Properties: Colorless needles to lemon-colored flakes. 
Soluble in water, alcohol, and ether. 70-72% NaSH; 
m.p. 55°C; water of crystallization 26-28%. 
Derivation: From calcium sulfide by treating it in the 
cold with sodium bisulfate. 

Grades: Technical; flake, 70-72%; solution, 40-44%. 
Containers: Drums; tank cars. 

Hazard; Contact with acids causes evolution of toxic 
gases. 

Uses: Paper pulping; dyestuffs processing; rayon and 
cellophane desulfurizing; unhairing hides; bleaching 
reagent. 

sodium hydrosulfite. See sodium dithionite. 

sodium hydroxide (caustic soda; sodium hydrate; lye; 
white caustic) NaOH. The most important commer- 
cial caustic. Sixth highest-volume chemical pro- 
duced in U.S. (1975). 

Properties: White deliquescent solid, now chiefly in 
form of beads or pellets; also 50% and 73% aqueous 
solution. Absorbs water and carbon dioxide from 
the air. Sp. gr. 2.13; m.p. 3I8°C; b.p. 1390°C. Sol- 
uble in water, alcohol, and glycerol. 

Derivation: Electrolysis of sodium chloride (brines) 
(there are several variations). 

Grades: Commercial; ground; flake; beads; F.C.C.; 
granulated (60% and 76% NazO); rayon (low in iron, 
copper, and manganese); purified by alcohol (sticks, 
lumps, and drops); reagent; highest purity: C.P., 
U.S.P. 

Containers: U.S.P., C.P.; 1-lb bottles; 5-, 10-lb cans; 
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commercial; drums and barrels; solution; drums; 
tank trucks and cars; barges. 

Hazard; Corrosive to tissue in presence of moisture; 
strong irritant to tissue (eyes, skin, mucous mem- 
branes). Tolerance, 2 mg per cubic meter of air. 
Safety data sheet available from Manufacturing 
Chemists Assn., Washington, D.C. 

Uses: Chemical manufacture; rayon and cellophane; 
petroleum refining; pulp and paper; aluminum; de- 
tergents; soap; textile processing; vegetable oil 
refining; reclaiming rubber; regenerating ion ex- 
change resins; organic fusions; peeling of fruits and 
vegetables in food industry; laboratory reagent; 
etching and electroplating. 

Shipping regulations; (Rail) (solution) White label. 
(Air) (solid and solution) Corrosive label. 

sodium hypochlorite NaOCl • 5 H 2 O. 

Properties: Unstable in air unless mixed with sodium 
hydroxide. Strong oxidizing agent, usually stored 
and used in solution; disagreeable, sweetish odor 
and pale greenish color. Soluble in cold water; de- 
composed by hot water. M.p. I8°C. 

Derivation: Addition of chlorine to cold dilute solu- 
tion of sodium hydroxide. 

Grade: Technical. 

Containers; Carboys; drums. 

Hazard: Strong irritant to tissue. Fire risk in contact 
with organic materials. 

Uses: Bleaching paper pulp, textiles, etc.; intermedi- 
ate; organic chemicals; water purification; medicine; 
fungicides; swimming pools; household bleach; laun- 
dering; reagent. 

Shipping regulations; (Rail) Hypochlorite solutions 
containing more than 1 % available chlorine: White 
label. (Air) Hypochlorite solutions; Corrosive label. 

sodium hypophosphite NaH’POi • H 2 O. 

Properties: Colorless, pearly, crystalline plates or 
white, granular powder; saline taste. Deliquescent. 
Soluble in water, partially in alcohol. 

Derivation; By neutralizing hypophosphoric acid with 
sodium carbonate. 

Grades; Technical; C.P. 

Containers: Glass bottles; drums; car lots; truck 
loads. 

Hazard: Explosion risk when mixed with strong 
oxidizing agents; decomposes to phosphine on heat- 
ing. Store in cool, dry place, away from oxidizing 
materials. 

Uses: Medicine; reducing agent in electroless nickel 
plating of plastics and metals; laboratory reagent. 
Shipping regulations: Consult authorities. 

sodium inosinatc CioHnNaiNjOsP. A 5 -nucleotide de- 
rived from seaweed or dried fish. Sodium guanylate 
(q.v.) is a byproduct. 

Use; Flavor potentiator in foods. 

See also inosinic acid. 

sodium iodate NalOj. 

Properties: White crystals; sp. gr. 4.28. Soluble in 
water and acetone; insoluble in alcohol. Low toxicity. 
Derivation: Interaction of sodium chlorate and iodine 
in presence of nitric acid. 

Grades: C.P.; reagent; technical. 

Hazard: Oxidizing agent; fire risk near organic mate- 
rials. 

Uses; Medicine; disinfectant; feed additive; reagent. 

sodium iodide (a) Nal (b) Nal • 2H:0. 

Properties: White cubical crystals or powder, or color- 


less, odorless crystals; slowly becomes brown in 
air; deliquescent; saline, somewhat bitter taste. Sol- 
uble in water, alcohol, and glycerin. Sp. gr. (a) 3.665; 
(b) 2.448 (21°C). M.p. (a) 653°C; b.p. (a) 1304°C. 
Grades; Technical; C.P.; U.S.P.; single crystals. 
Containers: 25-, 100-, 300-lb drums. 

Hazard: Moderately toxic. 

Uses: Photography; solvent for iodine; organic chem- 
icals; reagent; medicine; feed additive; artificial rain- 
making; scintillation (thallium-activated form). 

sodium iodide I 131 (sodium radio-iodide). A radioac- 
tive form of sodium iodide containing iodine 131 
which can be used as a tracer. See iodine 131. 

Grade; U.S.P. (as capsules or solution). 

sodium iodipamide CjoHi:l6N2Na206. N,N'-adipolybis- 
(3-amino-2,4,6-triiodobenzoic acid) disodium salt. 
Properties; Radiopaque; water-soluble. Available as a 
20% solution for injection as a clear colorless to 
pale yellow, slightly viscous liquid. 

Derivation; By dissolving the free acid in dilute so- 
dium hydroxide and buffering to pH 6 . 5 - 1.1 
Grade; U.S.P. 

Use: X-ray contrast medium, 
sodium iodomethanesulfonate. See sodium methiodal. 

sodium iothalamate (sodium 5-acetamido-2,4,6-triiodo- 
N-methylisophthalamate) C 6 l 3 (CONHCHj) 2 COONa. 
Grade; U.S.P. (as injection). 

Use; Medicine (radiopaque medium). 

sodium ipodate (USAN) (sodium 3-(dimethylamino- 
methyleneamino)-2,4,6-triiodohydrocinnamate) 
NaOOCCH2CH2C6H(l5)N:CHN(CH,)2. 

Uses; Radiopaque agent in medicine. 

sodium iron pyrophosphate (SIPP) NasFe 4 (P 207 )j • 
XH2O. 

Properties: 300 Mesh powder, tan in color, insoluble 
in water but soluble in dilute acid. Minimum 14.5% 
iron. Iron is in complex form and will not catalyze 
oxidation reactions. 

Derivations; By reacting tetrasodium pyrophosphate 
with a soluble iron salt. 

Containers: Drums. 

Use; For iron enrichment, particularly in flours and 
cereals. 

sodium isoascorbate. See sodium ery'thorbate. 

sodium isofautylxanthate CH(CH3)2CH20C(S)SNa. See 
xanthic acid. 

Use; Ore flotation agent. 

sodium isopropylnaphthalenesulfonic acid. See “Vat- 
sol.” 

sodium isopropyixanthate (CH 3 ) 2 CHOC(S)SNa. 
Properties; Light-yellow crystals soluble in water; 
deliquescent; decomposes 150°C. Low toxicity. 
Hazard: Irritant to skin and mucous membranes. 
Moderate fire risk. 

Usk: Chemical weed killer of seeded crops; forti- 
fying agent for certain oils; flotation reagent for 
base and precious metal ores. 

sodium isovalcrate. See sodium valerate. 

sodium lactate CHsCHOHCOONa. 

Properties: Colorless or yellowish syrupy liquid, very 
hygroscopic. Soluble in water. M.p. I7“C; decom- 
poses 140°C. Combustible; low toxicity. 
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Grades: Technical; U.S.P. (solution with pH 6.0 to 
7.3). 

Uses: Medicine; hygroscopic agent; glycerin substi- 
tute; plasticizer; corrosion inhibitor in alcohol anti- 
freeze. 

sodium N-lauroyl sarcosinate Ci5Hj8N04Na. Available 
as 30% aqueous solution in 55-gal drums. 

Uses: Dentrifices, hair shampoos, rug shampoos. 

sodium lauryl sulfate NaCi 2 H 2 sS 04 . 

Properties: Small, white or light yellow crystals; 
slight characteristic odor. Soluble in water, forming 
an opalescent solution. Low toxicity. 

Grades: U.S.P.; technical; F.C.C. 

Containers: 55-gal drums; tank cars. 

Uses: Wetting agent in textiles; detergent in tooth- 
paste; food additive and surfactant. 

sodium lead alloy. One of several alloys, as follows; 
(1) usually containing 10% sodium and 90% lead, 
used in the manufacture of lead tetraethyl; (2) con- 
taining 2% sodium used as a deoxidizer and homog- 
enizer in nonferrous metals where lead is a compo- 
nent; (3) used as a stabilizer and deoxidizer for lead 
in cable sheathing. 

Hazard: Toxic; moderate fire and explosion risk; re- 
acts with moisture, acids, and oxidizing agents. 

sodium lead hyposulfite. See lead sodium thiosulfate, 
sodium lead thiosulfate. See lead sodium thiosulfate, 
sodium lignosulfonate. 

Properties; Tan, free-flowing spray-dried powder, 
containing 70-80% total lignin sulfonates, balance 
wood sugars. Combustible; low toxicity. 

Containers: 50-lb bags. 

Uses; Dispersant, emulsion stabilizer, chelating agent. 
See also lignin sulfonate. 

sodium liothyronine 

NaOOCCH(NH2)CH2C6H2l20C5H3lOH. Sodium 
L-3[4-(4-hydroxy-3-iodophenoxy)-3,5-diiodophenyl]- 
alanine. 

Properties; Light-tan, odorless, crystalline powder. 
Very slightly soluble in water. Slightly soluble in al- 
cohol, insoluble in most other organic solvents. 
Grade; U.S.P. 

Use: Medicine (a thyroid hormone). 

sodium MBT (NaMBT) C 7 H 4 NS 2 Na. A 50% aqueous 
solution of sodium mercaptobenzothiazole. Light- 
amber liquid; density 10.5 Ib/gal. 

Uses: Corrosion inhibitor for nonferrous metals; 
antifreeze, paper mill systems. 

sodium mercaptoacetate. See sodium thioglycolate. 
sodum 2-mercaptobenzothiazole. See sodium MBT. 

sodium metabisulfite (sodium pyrosulfite) Na 2 S 20 j. 
Chief constituent of commercial dry sodium bi- 
sulfite, with which most of its properties and uses 
are practically identical. 

Grade; F.C.C. 

Uses; In foods, as preservative; laboratory reagent. 

sodium metaborate NaB 02 . 

Properties; White lumps; sp. gr. 2.464. Soluble in 
water. M.p. 966°C; b.p. 1434°C. Low toxicity. Non- 
combustible. 

Derivation; By fusing sodium carbonate and borax. 
Use; Herbicide. 

Also available commercially as octahydrate and tet- 
rahydrate, 

sodium metanilate NaS 03 C 6 H 4 NH 2 . 

Derivation: The meta-sodium sulfonate of aniline 


sold as a solid or 20% aqueous solution prepared by 
neutralizing metanilic acid. 

Grades: Technical; 99%; also 20% solution. 

Containers: Barrels; drums. 

Use: Manufacture of synthetic dyestuffs and drugs. 

sodium metaperiodatc. See sodium periodate. 

sodium metaphosphate (NaPOj)„, where n ranges from 
3 to 10 (cyclic molecules) or may be a much larger 
number (polymers). Cyclic sodium metaphosphate, 
based on rings of alternating phosphorus and oxygen 
atoms, range from the trimetaphosphate, (NaP 03 ) 3 , 
to at least the decametaphosphate. So-called sodium 
hexametaphosphate is probably a polymer where n 
is between 10 and 20 (see “Calgon”). 

The vitreous sodium phosphates having a 
Na 20 /P 20 s mole ratio near unity are classified as 
sodium metaphosphates (Graham’s salts). The aver- 
age number of phosphorus atoms per molecule in 
these glasses ranges from about 25 to infinity. The 
term sodium metaphosphate has also been extended 
to short-chain vitreous compositions, the molecules 
of which exhibit the polyphosphate formula 
Na„* 2 Pn 03 „ 4 i with n as low as 4-5. These materials 
are more correctly called sodium polyphosphates 
(fi-v-)- . . 

Uses; Dental polishing agents; detergent builders; 
water softening; sequestrants; emulsifiers; food addi- 
tives; textile processing; laundering. 

sodum metasilicate, anhydrous. Na 2 Si 03 . A crystal- 
line silicate. 

Properties; Dustless white granules; m.p. I089°C; 
total Na20 content 51,5%; total Na20 in active form 
48.6%; density 2.61 or 75 Ib/cu ft. Soluble in water; 
precipitated by acids and by alkaline earth and 
heavy metal ions; pH of 1% solution 12.6. Nontoxic; 
noncombustible. 

Derivation; Crystallized from a melt of Na20 and 
Si02 below 1089°C. 

Containers: Bags; fiber drums; carlots. 

Uses: Laundry, dairy and metal cleaning; floor clean- 
ing; base for detergent formulations; bleaching aid; 
deinking paper. 

Also available as the pentahydrate, whose properties 
are m.p. 72.2'’C; total Na20 content 29.3%; total 
Na20 in active form 27.8%; density 1.75, or 55 lb 
per cu ft. 

sodium metavanadate NaVOj, often with 4 H 2 O. 

Properties: Colorless, monoclinic, prismatic crystals, 
or pale green crystalline powder. Soluble in water. 
M.p. 630°C. Noncombustible; low toxicity. 

Derivation; Sodium hydrate and vanadium pentoxide 
in water solution. 

Grades: Technical; C.P. 

Containers; Glass bottles; fiber drums. 

Uses: Inks; fur dyeing; photography; inoculation of 
plant life; mordants and fixers; corrosion inhibitor 
in gas-scrubbing systems. 

sodium methacrylate CH 2 :C(CH 3 )COONa. 

Properties: Water-soluble monomer. 

Containers; Drums. 

Uses: Resins; chemical intermediate. 

sodium methanearsonate. 

(1) See disodium methylarsonate. 

(2) (monosodium methanearsonate; sodium acid 
methanearsonate; sodium methylarsonate) 
CH 3 AsO(OH)(ONa). 

Properties; White solid; m.p. 130-140°C; very soluble 
in water. 

Hazard; Highly toxic by ingestion and inhalation. 
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Use: Post-emergence herbicide for grassy weeds. 
Shipping regulations: (Rail, Air) Arsenical com- 
pounds, n.o.s.. Poison label. 

sodium methiodal (sodium iodomethanesulfonate) 
ICHjSOjNa. 

Properties: A white crystalline powder; odorless with 
slight salty taste followed by sweetish aftertaste. 
Decomposes on exposure to light; solutions are neu- 
tral to litmus; soluble in water; very soluble in meth- 
anol; slightly soluble in alcohol; practically insoluble 
in acetone, ether and benzene. 

Derivation: From sodium sulfite and methylene io- 
dide. 

Grade: N.F. 

Use: Medicine (as radiopaque contrast medium). 

sodium methylate (sodium methoxide) CHsONa. 
Properties: Wliite, free-flowing powder; sensitive to 
oxygen; decomposed by water. Soluble in methyl 
and ethyl alcohol. Decomposes in air above 260° F. 
Containers: Steel drums; also 25% solution in metha- 
nol in drums. Bulk density 4.15 Ib/gal. 

Hazard: (Solid) Flammable when exposed to heat or 
flame. (Solution). Flammable, moderate fire risk. 
Solution contains methyl alcohol, and is toxic and 
corrosive to tissue. 

Uses: Condensation reactions; catalyst for treatment 
of edible fats and oils, especially lard; intermediate 
for pharmaceuticals; preparation of sodium cellulo- 
sate; analytical reagent. 

Shipping regulations: (Rail) (dry) Yellow label; (al- 
cohol mixture) Red label. (Air) (dry) Flammable 
Solid label; (alcohol mixture) Flammable Liquid 
label; Corrosive label. 

sodium methyl carbonate CHsOCOONa. 

Properties; White powder; m.p. 330° C (decomposes); 
sp. gr. 1.66; purity 90% min. 

sodium N-methyldithiocarbamate dihydrate 
CH,NHC(S)SNa-2H20. 

Properties; White crystalline solid; -readily soluble in 
water; moderately soluble in alcohol; stable in con- 
centrated aqueous solution but decomposed in dilute 
aqueous solution; unstable in moist soil. 

Hazard; Irritant to tissue; may be toxic to plants and 
vegetation. 

Uses: Fungicide, nematocide, weed killer, and insecti- 
cide; soil fumigant. 

See also “Vapam.” 

sodium N-mcthyl-N-oieoyl taurate (oleyl methyl tau- 
ride)(CH,)(CH:),CHCH(CH:) 7 CON(CH,)CH 2 CH 2 - 
SO;ONa. 

Properties: Fine white powder. Sweet odor. Non-toxic. 
Grades: Technical, 32% purity (remainder is mainly 
sodium sulfate). 

Uses: Detergent; pesticide aid. 

sodium methyl siliconatc. Most effective water-repel- 
lent and cleaner for limestone, concrete and similar 
masonry. Reaction product of aqueous sodium hy- 
droxide and a resinous silicone. Total solids about 
309 ^. 

sodium N-mcthyltaurate. See N-methyltaurine. 

sodium molybdate. Commercially, the normal molyb- 
date Na.'MoOj or its dihydrate (called sodium mo- 
lybdate crystals). Chemically, a wide variety of com- 
plex molybdates with sodium are known. 

Properties: Small. lustrous, crystalline plates; soluble 


in water; m.p. 687°C; sp. gr. 3.28 (I8°C). Noncom- 
bustible. 

Derivation: By the action of sodium hydroxide on 
molybdenum trioxide. Complex molybdates are pre- 
pared by dissolving large amounts of molybdenum 
trioxide in solutions of normal molj'bdates. 

Grades: Anh)'drous; crystals. 

Containers: 100-, 150-, 200-, 385-Ib drums. 

Hazard; Moderately toxic and irritant. 

Uses; Reagent in analytical chemistry'; medicine; 
paint pigment; production of molybdated toners and 
lakes; metal finishing; fertilizer; brightening agent 
for zinc plating; corrosion inhibitor; catalyst in dye 
and pigment production; additive for fertilizers and 
feeds. 

sodium 12-moIybdophosphate (sodium phospho-12-mo- 
lybdate) NajPMoi^Ojo. 

Properties: Yellow crystals; sp. gr. 2.83. Soluble in 
water, although less soluble than the free acid; 
strong oxidizing action in aqueous solution. 

Grade: Technical. 

Uses: Analysis; neuromicroscopy; catalysts; additives 
in photographic processes; imparting water resis- 
tance to plastics adhesives, and cements; pigments. 
See also heteromolybdate. 

sodium 12-molybdosilicate (sodium silico-12-molybdate) 
NajSiMoiiOjo • xHjO. 

Properties; Yellow crystals; density 3.44 g/cc; soluble 
in water, acetone, alcohol, ethyl acetate. Insoluble in 
ether, benzene, and cyclohexane. 

Grade: Reagent. 

Containers; 24-gal drums. 

Hazard: Water solution has strong oxidizing action; 
store away from organic materials. 

Uses; Catalysts; reagents; fixing and oxidizing agents 
in photography; precipitants and ion exchangers in 
atomic energy; plating processes; imparting water 
resistance to plastics, adhesives, and cement. 

sodium monofluorophosphafe (MFP). Tooth decay 
preventive in dental cream. 

sodium monoxide (sodium oxide) Na^O. 

Properties: Wliite powder, sp. gr. 2.27; sublimes 
i275°C. Soluble in molten caustic soda or potash. 
Converted to sodium hydroxide by water. 

Containers: 60-lb pails; 300-lb drums. 

Hazard: Caustic and strong irritant when wet with 
water. 

Uses: Condensing or polymerizing agent in organic 
reactions; dehydrating agent; strong base. 

Shipping regulations: (Air) Corrosive label. 

sodium myristyl sulfate NaCuHjpSO. Anionic deter- 
gent. 

Uses: Foaming, wetting, and emulsifying in cosmetic, 
household and industrial uses. 

sodium naphthalcnesulfonate CioH7SOjNa. 

Properties: Yellowish, crystalline plates, or white, 
odorless scales. Soluble in water; insoluble in alco- 
hol. Could be either the 1- or 2-(alpha or beta) sul- 
fonate. Combustible. 

Grade: Tecimical. 

Containers; 360-, 500-lb barrels. 

Hazard; May be toxic by ingestion and inhalation. 
Uses: Organic preparations; liquefying agent in ani- 
mal glue preparations; naphthols. ’ 

sodium naphthenate. A white paste. Tlie most impor- 
tant of the naphthenic acid salts. Commercial sam- 
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pies have consistency of grease, but this will vary 
with source and manner of processing. Excellent 
emulsifying and foam-producing properties; low 
hydrolytic dissociation. 

Uses: Detergent; emulsifier; disinfectant; manufacture 
of paint driers. See also naphthenic acid. 

sodium naphthionate (sodium alpha-naphthylaminesul- 
fonate) NH2CioH6SO.tNa • 4H2O. 

Properties; White crystals, become violet on exposure 
to light. Soluble in water; insoluble in ether. Com- 
bustible. 

Grades; Technical (paste, crystals). 

Uses; Riegler’s reagent for nitrous acid; manufacture 
of dyestuffs. 

sodium naphtholsulfonates. See various naphtholsul- 
fonic acids, sodium salts. 

sodium naphthylaminesulfonate. See sodium naphthio- 
nate. 

sodium niobate (sodium columbate) Na2Nb206 • 7H2O. 
Important in the purification of niobium materials. 
Tlie crystalline compound forms when a niobium 
compound is treated with hot concentrated sodium 
hydroxide. It is sparingly soluble in water. 

sodium nitrate (soda niter) NaNOj. Chile saltpeter 
(caliche) is impure natural sodium nitrate. 

Properties; Colorless, transparent, odorless crystals; 
saline, slightly bitter taste; sp. gr. 2.267; m.p. 
aOS^C; explodes at 1000°F; decomp, at 380°C. Solu- 
ble in water and glycerol; slightly soluble in alcohol. 
Derivation: From nitric acid and sodium carbonate; 
and from Chile saltpeter. 

Grades; Granular, sticks, powder; crude; 99.5%; dou- 
ble refined; recrystallized; C.P.; technical; reagent; 
diuretic; F.C.C. 

Containers: Tins; glass bottles; multiwall paper sacks; 
bulk. 

Hazard; Fire risk near organic materials. Ignites on 
friction and explodes when shocked or heated to 
1000°F. Content in cured meats, fish, and other 
food products restricted to 500 ppm. USDA has 
proposed its elimination. 

Uses; Oxidizing agent; solid rocket propellants; fertil- 
izer; flux; glass manufacture; pyrotechnics; reagent; 
medicine; refrigerant; matches; dynamites; black 
powders; manufacturing sodium salts and nitrates; 
dyes; pharmaceuticals; anaphrodisiac; color fixative 
and preservative in cured meats, fish, etc.; enamel 
for pottery; modifying burning properties of tobacco. 
Shipping regulations; (Rail) Yellow label. (Air) Oxi- 
dizer label. 

sodium nitrilotriacctate. See nitrilotriacetic acid, 
sodium nitrite NaN02. 

Properties; Slightly yellowish or white crystals, pel- 
lets, sticks or powder. Oxidizes on exposure to air. 
Soluble in water; slightly soluble in alcohol and 
ether. Sp. gr. 2.157; m.p. 271°C; b.p. explodes at 
1000° F; decomp, at 320°C. 

Grades: Reagent; technical; U.S.P.; F.C.C. 

Containers; 25-, 100-lb drums; 150-lb kegs; 400-lb 
barrels. 

Hazard: Dangerous fire and explosion risk when 
heated to 1000° F or in contact with organic mate- 
rials. Strong oxidizing agent. Content in meats and 
fish products restricted to 200 ppm, and may be 
reduced to 100 ppm. 

Uses: Diazotization (by reaction with HCl to form 
nitrous acid); rubber accelerators; color fixative and 
preservative in cured meats, meat products, fish. 


etc.; pharmaceuticals; photographic and analytical 
reagent; dye manufacture; preparation of nitric 
oxide. 

Shipping regulations; (Rail) Yellow label. (Air) Oxi- 
dizer label. 

sodium nitroferricyanide (sodium nitroprussiate; sodium 
pitroprusside) Na2Fe(CN)5NO • 2H2O. 

Properties: Red, transparent crystals; sp. gr. 1.72. 
Soluble in water, with slow decomposition; slightly 
soluble in alcohol. 

Grades: Reagent; technical. 

Use; Analytical reagent. 

sodium para-nitrophenolate. See para-nitrophenol, so- 
dium salt. 

sodium novobiocin. See novobiocin. 

sodium nucleinate (sodium nucleate). 

Properties: Yellowish-white almost odorless powder 
containing approximately 4.5% sodium. Soluble in 
water; insoluble in alcohol. 

Derivation; From yeast. 

Use; Medicine. 

sodium octyl sulfate CgHnOSOjNa. Anionic deter- 
gent. Available commercially as a 35% solution. 

Uses; Wetting, dispersing, and emulsifying agent. 

sodium oleate CiTHjiCOONa. 

Properties; White powder; slight tallow-like odor. 
M.p. 232-235°C. Soluble in water with partial de- 
composition; soluble in alcohol. Combustible; low 
toxicity. 

Derivation; Action of alcoholic sodium hydroxide on 
oleic acid. 

Containers: Bags; barrels; drums. 

Uses: Ore flotation; waterproofing textiles; emulsifier 
of oil/water systems. 

sodium orthophosphate. See sodium phosphate, mono-, 
di, and tribasic. 

sodium orthosilicate NaiSiOj ■ 2NaOH or other propor- 
tions such as 2 Na20 • SiOi (anhydrous) or 2Na20 • 
SiOj • 5.4H2O. 

Properties; (Composition 2Na20 • Si02). Dustless 
white, flaked product; density 75 Ib/cu ft; total Na20 
content 60.8%; percent of total Na20 in active form 
59.0%. Soluble in water; pH of a 1% solution 13.0. 

Containers: Bags; fiber drums; carlots. 

Hazard: Strong irritant to skin, eyes, and mucous 
membranes. 

Uses: Commercial laundries; metal cleaning; heavy- 
duty cleaning. 

sodium oxalate Na2C204. 

Properties: White, crystalline powder; sp. gr. 2.34; 
m.p. 250-270°C (decomposes). Soluble in water; in- 
soluble in alcohol. 

Grades: Reagent; technical, 88%, 99%. 

Containers; 100-lb bags; 225-lb barrels. 

Hazard; Moderately toxic by ingestion. 

Uses: Reagent; textile finishing; pyrotechnics; leather 
finishing; blue printing. 

sodium oxide. See sodium monoxide. 

sodium palconate. The sodium salt of an acid that 
may be extracted with alkali from redwood dust. 
Tlie dark reddish brown material consists mainly of 
a partially methylated phenolic acid containing ali- 
phatic hydroxyls, phenolic hydroxyls and carboxyl 
groups in the ratio of 2:4:3. The viscosity of aqueous 
solutions rises rapidly with concentration. 

Uses; To control viscosity and water loss in drilling 
muds, and as a dispersing agent. 
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sodium palladium chloride. See palladium sodium 
chloride. 

sodium palmitate CH 3 (CH 2 )i 4 COONa. The sodium 
salt of palmitic acid. Combustible. Low toxicity. 
Uses: Polymerization catalyst for synthetic rubbers; 
laundry and toilet soaps; detergents; cosmetics; 
pharmaceuticals; printing inks; emulsifier. 

sodium paraperiodate (sodium triparaperiodate) 
NajHiIOs. 

Properties: White crystalline solid; very slightly solu- 
ble in water; soluble in concentrated sodium hydrox- 
ide solutions. 

Uses: Selectively oxides specific carbohydrates and 
amino acids; wet-strengthens paper; aids combustion 
of tobacco. 

sodium pentaborate Na 2 BioOi 6 • i 0 H 2 O. 

Properties: White crystals; free flowing; stable under 
ordinary conditions; solubility in water, 15.40% 
(20°C), increasing with temperature; sp. gr. 1.72; 
pH of solution approx 7.5. Noncombustible; low 
toxicity. 

Containers: 100-lb paper bags. 

Uses: Weed killer; cotton defoliant; fireproofing com- 
positions; glass manufacture; boron supplement for 
tree fruit and truck crops. 

sodium pentachlorophenafe QCljONa. 

Properties: Wliite or tan powder; soluble in water, 
ethanol, and acetone; insoluble in benzene. 
Containers: Bags; drums; carlots. 

Grades: Technical; powder, pellets, or briquettes. 
Hazard: Avoid skin contact and dust inhalation. 

Uses: Fungicide, herbicide, slimicide; fermentation 
disinfectant, especially in finishes and papers. 

sodium pentobarbital. See barbiturate. 

“Sodium Pentothal.” See “Pentothal,” thiopental. 

sodium perborate (sodium metaborate peroxyhydrate) 
NaBOj • 3 H 2 O or IH 2 O. Often described as sodium 
peroborate tetrahydrate, NaBOi • 4 H 2 O; see also so- 
dium borate perhydrate. 

Properties: White, odorless crystals or powder; salty 
taste. M.p. 63° C; loses H 2 O at 1 30-1 50° C. Stable in 
cool, dry air but decomposes with evolution of oxy- 
gen in warm or moist air. Moderately soluble in 
water (with decomposition) and glycerol. pH of 
aqueous solutions 10.0 to 10.3. Active oxygen content 
10% min. 

Derivation: (a) Electrolysis of a solution of borax and 
soda ash; (b) crystallization from solution of borax 
or boric acid, sodium peroxide, and hydrogen per- 
oxide. 

Grades: Technical; C.P.; N.F. (as NaBOj ■ 4H2O). 
Containers: Cartons; boxes; bags. 

Hazard: Moderately toxic by ingestion. Fire risk in 
contact with organic materials. Strong oxidizing 
agent. 

Uses: Developing vat dyes; textile bleaching; syn- 
thetic detergents; neutralizing cold wave prepara- 
tions; dental compositions; electroplating; labora- 
torj' reagent; germicide; deodorant; mouthwash. 

sodium pcrcarbonatc Na2C20f, or Na;COj. Decom- 
poses in aqueous solution to hydrogen peroxide and 
sodium carbonate. A stable form has been developed 
and is commercially available. 

Hazard: Moderately toxic by ingestion. Fire risk near 
organic materials. Strong oxidizing agent. 

Uses: Substitute for sodium perborate in detergents. 


sodium perchlorate NaClOj, sometimes with IH 2 O. 
Properties: White deliquescent crj'stals. Soluble in 
water and alcohol. M.p. 482°C; b.p., decomposes; 
sp. gr. 2.02. 

Derivation: (a) Sodium chlorate and sodium chloride 
are mixed and heated until fused. Tlie unchanged 
chloride is leached out. (b) A cold solution of so- 
dium chlorate is electrolyzed, the solution concen- 
trated and ciy'stallized. 

Hazard: Dangerous fire and explosion risk in contact 
with organic materials and sulfuric acid. Moderately 
toxic and irritant. 

Uses: Explosives; jet fuel; analytical reagent. 

Shipping regulations; (Rail) Perchlorates, n.o.s.. 
Yellow label. (Air) Oxidizer label. 

sodium periodate (sodium metaperiodate) (a) NalOj; 
(b) NalO^ ■ 3 H 2 O. See also sodium paraperiodate. 
Properties; Colorless crystals; sp. gr. (a) 3.865 {16°C); 
(b) 3.219 (18°C); m.p. (a) 300°C (dec), (b) 175°C 
(dec). Very soluble in water. 

Containers; Glass bottles; steel pails. 

Hazard: Toxic by ingestion; fire risk in contact with 
organic materials. 

Uses: Source of periodic acid; analytical reagent; oxi- 
dizing agent. 

sodium permanganate NaMn 04 • 3 H 2 O. 

Properties; Purple to reddish-black crj'stals or pow- 
der; soluble in water. Sp. gr. 2.47; m.p. 170°C (dec). 
Derivation: Sodium manganate is dissolved in water 
and chlorine or ozone passed in. The solution is 
concentrated and crystallized. 

Grades: Technical; sold commercially in solution. 
Containers; Wooden barrels; steel drums; glass bot- 
tles. 

Hazard: Toxic; dangerous fire risk in contact with 
organic materials. Strong oxidizing agent. 

Uses: Oxidizing agent; disinfectant; bactericide; man- 
ufacture of saccharin; antidote for poisoning by 
morphine, curare and phosphorus. 

Shipping regulations; (Rail) Yellow label. (Air) Oxi- 
dizer label. 

sodium peroxide Na 202 . 

Properties; Yellowish white powder, turning yellow 
when lieated. Absorbs water and carbon dioxide 
from air. Active oxygen content approximately 20% 
by weight; sp. gr. 2.805; m.p. 460°C (dec); b.p. 
657° C (dec). Soluble in cold water, with evolution 
of heat. 

Derivation; Metallic sodium is heated at 300°C in 
aluminum trays in a retort in a current of dry air. 
from which the carbon dioxide has been removed. 
Grades; Technical; reagent. 

Containers; Drums; carlots; truckloads. 

Hazard; Dangerous fire and explosion risk in contact 
with water, alcohols, acids, powdered metals, and 
organic materials. Keep dry. Toxic by ingestion. 
Strong oxidizing agent. 

Uses; Oxidizing agent; bleaching of miscellaneous 
materials including paper and textiles; deodorant; 
antiseptic; medicine: organic chemicals; water purifi- 
cation; pharmaceuticals; oxygen generation for div- 
ing bells, submarines, etc.; textile dyeing and print- 
ing; ore processing; anahiical reagent; calorimetry; 
germicidal soaps. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. Not acceptable on passenger planes. 
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sodium persulfate (sodium peroxydisulfate) NaiSjOg. 
Properties; White, crystalline powder; soluble in 
water; decomposed by alcohol; decomposes in moist 

Uses: Bleaching agent (fats, oils, fabrics, soap); bat- 
tery depolarizers; medicine. 

sodium phenate (sodium phenolate; sodium carbolate) 
C6H50Na. , o ■ 

Properties: White, deliquescent crystals. Soluble m 
water and alcohol; decomposed by carbon dioxide in 
the air. 

Derivation; Phenol is dissolved in caustic soda solu- 
tion, concentrated and crystallized. 

Hazard: Strong irritant to skin and tissue. 

Uses: Antiseptic; salicylic acid; organic synthesis. 
Shipping regulations; (Air) Corrosive label. 

sodium phenobarbital (phenobarbital, soluble). See 
barbiturate. 

sodium phenolate. Legal label name (Air) for sodium 
phenate. 

sodium phenolsulfonate (sodium sulfocarbolate) 
HOCi.H4SOiNa ■ 2HiO. 

Properties; Colorless crystals or granules, slightly 
efflorescent; chars at high temperature, evolving 
phenol. Soluble in water, hot alcohol, and glycerol. 

sodium phenylacetate (sodium alpha-toluate) 

CgHsCHz • COONa. 

Properties; Soluble in water; insoluble in alcohol, 
ether, and ketones; 50% aqueous solution has pH 
10 to 8.5 and is pale yellow. Solution tends to crys- 
tallize at 15°C. 

Containers: 3000-gal tanks; 500-lb drums. 

Grades: 50% solution; dry salt. 

Uses; Precursor in production of penicillin G; inter- 
mediate for producing heavy metal salts which act 
as fungicides. 

sodium N-phenylglycinamide-para-arsonate. See tryp- 
arsamide. 

sodium ortho-phenylphenate (sodium ortho-phenylphe- 
nolate) C6H4(C(.H5)ONa ■ 4 H 2 O. 

Properties; Practically white flakes. Bulk density 38- 
43 Ib/cu ft; pH of saturated solution in water 12.0- 
13.5. Soluble in water, methanol, acetone. 

Hazard; Probably toxic. 

Use: Industrial preservative (bactericide and fungi- 
cide); mold inhibitor for apples and other fruit (post- 
harvest). 

sodium phenylphosphinate C 6 H 5 PH( 0 )(ONa). 
Properties; Crystals; m.p. 355° C (decomposes to give 
phenylphosphine); stable at room temperature; solu- 
ble in water. 

Hazard; May be toxic. 

Uses; Antioxidant; heat and light stabilizer. 

sodium phosphate. See sodium metaphosphate; so- 
dium phosphate, dibasic; sodium phosphate, mono- 
basic; sodium phosphate P-32; sodium phosphate, 
tribasic; sodium polyphosphate; sodium pyrophos- 
phate; sodium pyrophosphate, acid; sodium tripoly- 
phosphate. 

sodium phosphate, dibasic (DSP; disodium phosphate; 
sodium orthophosphate, secondary'; disodium ortho- 
phosphate; disodium hydrogen phosphate) (a) Na^- 
HPO4; (b) Na^HPOj ■ 2H2O; (c) Na3HP04- yHjO; 
(d) Na:HP04 • I 2 H 2 O. The dihydrate (b) is also 
marketed as the duohydrate. 

Properties: Colorless, translucent crystals or white 
powder; saline taste. Soluble in water; very soluble 


in alcohol, (a) Hygroscopic; converted to sodium 
pyrophosphate at about 240°C. (b) M.p. loses H 2 O 
at 92.5°C; sp. gr. (15°C) 2.066; (c) Sp. gr. 1.679; 
loses 5 H 2 O at 48°C; (d) M.p. 35°C; sp. gr. 1.5235. 
Readily loses 5 H 2 O on exposure to air at room tem- 
perature; loses l^HiO at lt)l)°’C. pH of 1% solution 
8.0-8.8. Low toxicity. Nonflammable. 

Derivation: (1) By treating phosphoric acid with a 
slight excess of soda ash, boiling the solution to 
drive off carbon dioxide, and cooling to perrnit the 
dodecahydrate to crystallize; (2) by precipitating 
calcium carbonate from a solution of dicalcium 
phosphate with soda ash. 

Grades: Commercial; N.F. (a) and (c); F.C.C. (a) or 
(b). 

Containers; Paper bags; fiber drums; barrels. 

Uses; Chemicals; dyes; fertilizers; pharmaceuticals; 
medicine; textiles (weighting silk, dyeing and print- 
ing); fireproofing wood, paper and ceramic glazes; 
tanning; paint pigments; baking powders; galvano- 
plastics; soldering enamels; analytical reagent; cheese; 
detergents; water treatment; dietary supplement; 
buffer; sequestrant in foods. 

sodium phosphate, monobasic (sodium acid phosphate; 
sodium biphosphate; sodium orthophosphate, pri- 
mary; MSP; sodium dihydrogen phosphate) (a) 
NaH 2 P 04 , (b) NaH 2 P 04 ■ H 2 O. 

Properties: (a) White crystalline powder; slightly hy- 
groscopic; very soluble in water; has acid reaction; 
forms sodium acid pyrophosphate at 225'-250°C and 
sodium metaphosphate at 350-400°C; (b) large, 
transparent crystals; m.p. loses H 2 O at I00°C; sp. 
gr. 2.040; very soluble in water; insoluble in alcohol. 
pH of 1% solution 4. 4-4.5. Low toxicity; nonflam- 
mable. 

Derivation: By treating disodium phosphate with 
proper proportion of phosphoric acid. 

Grades: Commercial; food; (b) N.F.; (a) F.C.C. 
Containers: Paper bags; drums; barrels. 

Uses: Boiler water treatment; electroplating; dyeing; 
acid cleansers; baking powders; cattle food supple- 
ment; buffer, emulsifier, nutrient supplement in food; 
laboratory reagent. 

sodium phosphate P 32 (sodium radio-phosphate). A 
radioactive form of sodium phosphate (which phos- 
phate is not specified) containing phosphorus 32 
which can be used as a tracer. See phosphorus 32. 
Grade: U.S.P., as solution. 

Use: Medicine; biochemical research, 

sodium phosphate, tribasic (TSP; trisodium orthophos- 
phate; trisodium phosphate; tertiary sodium phos- 
phate; sodium orthophosphate, tertiary) Na3P04 ■ 
I2H2O. 

Properties: Colorless crystals; soluble in water. Sp. 
gr. 1.62 (20°C); m.p. 75°C (dec); loses I 2 H 2 O at 
100°C. pH of 1% solution is 11.8-12.0. Nonflam- 
mable. 

Derivation; By mixing soda ash and phosphoric acid 
in proper proportions to form disodium phosphate, 
and \Vien adding canslic soda. 

Grades; Commercial; high purity; C.P.; F.C.C. 

(anhydrous). Anhydrous salt also available. 
Containers; Barrels; bags. 

Hazard; Moderately toxic by ingestion; irritant to 
tissue. 

Uses; Water softeners; boiler compounds; detergent; 
metal cleaner; textiles; manufacture of paper; laun- 
dering; tanning; sugar purification; photographic 
developers; medicine; paint removers; industrial 
cleaners; dietary supplement; buffer; emulsifier. 
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sodium phosphide NajP. 

Properties; Red solid; decomposes on heating and in 
water, forming phosphine. 

Hazard; Dangerous fire risk; reacts witii water and 
acids to form phosphine (q.v.). 

Shipping regulations; (Air) Flammable Solid label. 
Not acceptable on passenger planes. (Rail) Not 
listed. 

sodium phosphite NaiHPO,! • 5HjO. 

Properties; Wliite, crystalline powder. Hygroscopic. 
Soluble in water; insoluble in alcohol. M.p. 53°C; 
b.p. 200-250° C (dec). 

Use; Medicine; antidote in mercuric chloride poison- 
ing. 

sodium phosphoaluminate. White powder composed 
primarily of sodium aluminate (hydrated), sodium 
phosphate (ortho) and small amounts of sodium car- 
bonate and sodium silicate. Used primarily in the 
paper industry as a sizing adjunct, as an aid in re- 
tention of filler and fiber and in pH control. Also 
used in boiler feed water treatment and as a food 
additive. 

sodium phospho-12-molybdate. See sodium 12-molyb- 
dophosphate. 

sodium phospho-12-tungsfate. See sodium 12-tungsto- 
phosphate. 

sodium phytate (US AN) (inositol hexaphosphoric 
ester, sodium salt) Cf,H 9024 P 6 Na 9 . 

Properties; Hygroscopic powder, water-soluble. 

Uses; Chelating agent for trace (heavy) metals; color 
improvement; medicine. 

sodium picramate Na 0 C<,H 2 (N 02 ) 2 NH 2 . 

Derivation; Yellow, water-soluble salt resulting from 
neutralization of picramic acid with caustic soda. 
Containers; Drums. 

Hazard; Dangerous fire and explosion hazard when 
dry. Toxic by ingestion and skin absorption. 

Uses; Manufacture of dye intermediates; organic syn- 
thesis. 

Shipping regulations; Wet with not less than 20% wa- 
ter; (Rail) Yellow label. (Air) Flammable Solid 
label. Not accepted on passenger planes. Dry, or 
wet with less than 20% water; Not acceptable. 

sodium platinichloridc. See sodium chloroplatinate. 

sodium plumbate Na^PbOi • 3 H 2 O. 

Properties; Fused, light yellow lumps. Hygroscopic. 
Decomposed by water and acids; soluble in alkalies. 

sodium plumbite Na 2 Pb 02 . 

Derivation; Solution of PbO (litharge) in sodium hy- 
droxide. 

Hazard; Highly toxic and corrosive. 

Use; Doctor solution (q.v.) for improving the odor of 
gasoline and other petroleum distillates. 

sodium polyphosphate Na„, 2 PnOi„.|. The two promi- 
nent crystalline sodium polyphosphates are the 
pyrophosphate (n = 2) and tlic tripolyphosphatc. 
also known as the triphosphate (n = 3). Tlic term 
sodium polyphosphate also includes the system of 
vitreous sodium phosphates for which the mole 
ratio of Na.-O P;0, is between 1 and 2. Sec also 
sodium mctaphosphatc. 

Uses; Sequestering and dellocculating agents, primar- 
ily in water treatment, food processing and cleaning 
compounds; heavy-set detergent builders. Sec sodium 
meta-, pyro-. and tripolyphosphates. 


sodium polystyrene sulfonate. A cation-exchange resin 
prepared in the sodium form which can exchange 
about 12 % of its weight of potassium. 

Properties; Golden brown, fine powder, odorless and 
tasteless; insoluble in water. 

Grade; U.S.P. 

Use; Medicine. 

sodium polysulfide Na^S,. 

Properties; Yellow-brown granular free-flowing poly- 
mer; density 56 Ib/cu ft. Combustible. 

Containers; 100-lb. 400-lb drums. 

Uses; Manufacture of sulfur dyes and colors, insecti- 
cides, oil-resistant synthetic rubber (“Thiokol”), pe- 
troleum additives; electroplating. 

sodium-potassium alloy. Legal label name for NaK 
(q.v.). 

sodium-potassium carbonate (potassium-sodium car- 
bonate) NaKCOj • 6 H 2 O. 

Properties; Colorless crystals. Tlie double salt fuses 
more readily than the single salts; sp. gr. 1.6344; 
m.p. 135°C (dec). Soluble in water. 

Derivation; Mixture of potassium and sodium car- 
bonates. 

Use; Analysis (flux). 

sodium-potassium phosphate (potassium-sodium phos- 
phate) NaKHPOj • 7 H 2 O. 

Properties; White powder; stable in air. Soluble in 
water. 

sodium-potassium tartrate. See potassium-sodium tar- 
trate. 

sodium propionate CHiCH^COONa or C:H 4 COONa • 
XH 2 O. 

Properties; Transparent crystals or granules; almost 
odorless; deliquescent in moist air; soluble in water 
and alcohol. Combustible; low toxicitv. 

Grades; N.F.; F.C.C. 

Containers: 25-, 100-, 250-lb drums. 

Uses: Fungicide; mold-preventive; food preseiA’a- 
tive (bread and other bakery products). 

sodium prussiate, red. See sodium ferricyanide. 
sodium prussiate, yellow. See sodium ferrocyanide. 
sodium pyroantimonafe. See sodium antimonate. 
sodium pyroboratc. See sodium borate. 

sodium pyrophosphate (tetrasodium pyrophosphate; so- 
dium pyrophosphate, normal; TSPP) (a) Na4P207; 
(b) NajP207 ■ IOH 2 O. One of the sodium polyphos- 
phates (q.v.). 

Properties; Colorless, transparent crystals or white 
powder, (a) M.p. 880°C; sp. gr. 2.45; soluble in 
water; decomposes in alcohol: (b) m.p. 94°C (loses 
H:0); sp. gr. 1.8 soluble in water; insoluble in alco- 
hol and ammonia. Low toxicity. 

Derivation; By fusing sodium phosphate, dibasic. 
Grades; Pure crystals; dried; fused; C.P.; F.C.C. 
Containers; Bottles; paper bags; drums: bulk cars. 

Uses: Water softener; soap and syntlietic detergent 
builder; dispersing and emulsifying agent; metal 
cleaner; boiler water treatment; tiscosily control of 
drilling muds; dc-inking news print; synthetic rubber 
manufacture; textile dyeing; scouring of wool; buffer; 
sequestrant; nutrient supplement. 

sodium pyrophosphate, acid (disodium pyrophosphate; 
sodium acid pyrophosphate; disodium diphosphate; 
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disodium dihydrogen pyrophosphate; SAPP) 

NajHzPjO; • aftO. 

Properties: White crystalline powder; m.p. (dec) 
220°C; sp. gt- 1-862; soluble in water. Low toxicity. 
Derivation: Incomplete decomposition of monobasic 
sodium phos[>hate. 

Grades: Technical; food; F.C.C. 

Containers: lOO-lb bags; 125-, 350-lb drums. 

Uses: Electroplating; metal cleaning and phosphatiz- 
ing; drilling muds; baking powders and leavening 
agent; buffer; sequestrant; peptizing agent in cheese 
and meat products; frozen desserts. 

sodium pyrophosphate, normal. See sodium pyrophos- 
phate. 

sodium pyrophosphate peroxide Na 4 P 207 ■ 2 H 2 OJ. 
Properties: White powder; bulk density 73 Ib/cu ft. 
Active oxygen minimum 9.0% by wt. Water-soluble; 
mildly alkaline. 

Containers: Fiber drums. 

Hazard: Fire risk in contact with organic materials. 
Oxidizing agent. 

Uses: Denture cleansers, dentrifices, household and 
laundry detergents; antiseptic. 

sodium pyroracemate. See sodium pyruvate, 
sodium pyrosulfile. See sodium metabisulfite. 

sodium pyrovanadate Na4V202 • 8HjO. 

Properties: Colorless six-sided plates. Soluble in 
water; insoluble in alcohol; m.p. (anhydrous) 654°C. 
Derivation: Sodium hydroxide and vanadium pentox- 
ide in water solution. 

sodium pyruvate (sodium pyroracemate; sodium acetyl- 
formate) NaOOCCOCHj. White powder; apparent 
melting point 205° C. Very soluble in water. 

Use: Biochemical research. 

sodium resinatC' See sodium abietate. 
sodium rhodanate. See sodium thiocyanate, 
sodium rhodanide. See sodium thiocyanate. 

soduMU nclTvoVeftW CnttjiOHCOO^^a.. 

Properties: White or slightly yellow, nearly odorless 
powder; soluble in water or alcohol. Combustible; 
low toxicity. 

Derivation: Sodium salt of the fatty acids from castor 
oil. 

Uses: Emulsifying agent in special soaps; medicine. 

sodium saccharin (sodium benzosulfimide; gluside, solu- 
ble; soluble saccharin) CyHjNNaOjS • 2 H 2 O. The 
sodium salt of saccharin (q.v.). 

Properties: White crystals or crystalline powder; 
odorless or with a faint aromatic odor; in dilute so- 
lutions has an intensely sweet taste (500 times as 
sweet as sugar). Very soluble in water; slightly solu- 
ble in alcohol. 

Grades; N.F.; F.C.C. 

Uses; Medicine; foods (non-nutritive sweetener). 

sodium salicylate HOC6H4COONa. 

Properties; Lustrous, white, crystalline scales or 
amorphous powder; saline taste. Soluble in water, 
alcohol and glycerol. Combustible. Low toxicity. 
Grades; Technical; C.P.; U.S.P. 

Containers; Drums; barrels. 

Uses: Medicine; production of salicylic acid; preserva- 
tive for paste, mucilage, glue and hides. 

sodium sarcosinate (sodium sarcosine) 
CHiNHCHjCOONa. 

Grade; 33% aqueous solution. 


Uses: Intermediate; stabilizer for diazonium salts; 
chelating agent. 

sodium secobarbital. See barbiturate. 

sodium selenate Na2Se04 • IOH 2 O. 

Properties; White crystals. Sp. gr. l.bTO'i-bTO. Solu- 
ble in water. 

Hazard: Toxic by ingestion. Tolerance (as Se), 0.2 mg 
per cu meter. 

Uses: Reagent; insecticide for nonedible plants. 

sodium selenite Na 2 Se 03 • 5 H 2 O. 

Properties; White crystals. Soluble in water; insolu- 
ble in alcohol. 

Derivation; By neutralizing selenious acid with so- 
dium carbonate and crystallizing. 

Hazard: Toxic by ingestion. Tolerance (as Se), 0.2 
mg per cu meter. 

Uses: Glass manufacture; reagent in bacteriology; 
testing germination of seeds; decorating porcelain. 

sodium sesquicarbonate (sesqui) 

Na 2 C 03 ■ NaHCOj • 2 H 2 O. 

Properties: White needle-shaped crystals; sp. gr. 
2, 1 12; m.p., decomposes. Soluble in water, ^ss 
alkaline than sodium carbonate. Noncombustible. 
Nontoxic. 

Derivation: Crystallization of a solution containing 
equimolar quantities of sodium carbonate and so- 
dium biearbonate; also occurs native (as trona) in 
desert areas and in Searles Lake brine (q.v.). 

Grades: Technical; F.C.C. 

Containers: Barrels and kegs; paper or burlap bags; 
fiber drums; bulk. 

Uses: Detergent and soap builder; mild alkaline agent 
for general cleaning and water softening; bath crys- 
tals; alkaline agent in leather tanning; food additive. 

sodium s«quisilicate. Na 6 Si 207 (anhydrous). 
Properties; White; granular powder; soluble in water; 
pH of 1% solution 12.7. Noncombustible. 

Derivation: C^stallization from solutions obtained 
by heating silica or sodium metasilicate with sodium 
hydroxide. Intermediate in composition between 
ortho- and metasilicates; less alkaline than sodium 
orthosilicate. 

Containers: Bags; barrels; fiber drums; bulk. 

Uses; Heavy-duty cleaning (metals, laundries); textile 
processing. 

sodium silicate (water glass). See also the other solu- 
ble sodium silicates; sodium metasilicate anhydrous, 
sodium metasilicate pentahydrate, sodium sesquisili- 
cate, sodium orthosihcate. The simplest form of glass. 
Formulas; Vary from Na20 • 3.75 Si02 to 2Na20 • 
SiO’, and with various proportions of water. 
Properties: Lumps of greenish glass soluble in steam 
under pressure; white powders of varying degrees of 
solubility; or liquids cloudy or clear and varying 
from highly fluid to extreme viscosity; viscosity 
range from 0.4 to 600,000 poises; f.p. slightly lower 
than water; miscible with some polyhydric alcohols; 
partially miscible with primary alcohols and ke- 
tones. Gets form with acids between pH 3 to 9; coag- 
ulated by brine; precipitated by alkaline earth and 
heavy metal ions. Noncombustible. Nontoxic. 
Derivation: By fusing sand and soda ash. 

Grades (liquid); 40,47,52° Be. 

Containers; Barrels; drums; tank trucks; carlots; 
bulk. 

Uses: Catalysts and silica gels; soaps and detergents; 
adhesives, especially sealing and laminating paper 
board containers; water treatment; bleaching and 
sizing of textiles and paper pulp; ore treatment; soil 
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solidification; glass foam; pigments; drilling fluids; 
binder for foundry cores and molds; waterproofing 
mortars and cements; impregnating wood. 

sodium silicoaluminate. See sodium aluminosilicate. 

sodium silicofluoride. See sodium fluorosilicate. 

sodium silico' 12-molybdate. See sodium 12-mlybdo- 
silicate. 

sodium 12-silicotungstate. See sodium 12-tungstosili- 
cate. 

sodium silver chloride. See silver sodium chloride. 

sodium silver thiosulfate. See silver sodium thiosul- 
fate. 

sodium alpha-sodioacetate. See alpha-sodiosodium ace- 
tate. 

sodium sorbate CHsCHtCHCHiCHCOONa. Com- 
bustible. Nontoxic. 

Uses; Food preservative. 

sodium stannate Na^SnO.i • 3HjO, or Na 2 Sn(OH) 6 . 
Properties; White to light tan crystals; soluble in 
water; insoluble in alcohol; decomposes in air. Aque- 
ous solution slightly alkaline. Loses SHjO in 140°C. 
Derivation; (a) % fusion of metastannic acid and so- 
dium hydroxide, (b) By boiling tin scrap and sodium 
plumbate solution. 

Hazard; Toxic. Tolerance, 2 mg per cubic meter of 
air. 

Uses; Mordant in dyeing; ceramics; glass; source of 
tin for electroplating and immersion plating; textile 
fireproofing; stabilizer for hydrogen peroxide; blue- 
print paper; laboratory reagent. 

sodium stearate NaOOCCiTHjs. 

Properties; White powder with fatty odor. Soluble in 
hot water and hot alcohol; slowly soluble in cold 
water and cold alcohol; insoluble in many organic 
solvents. 

Impurities; Varying quantities of sodium palmitate. 
Grade; Technical. 

Containers; 150-lb drums; 200-lb barrels. 

Uses; Waterproofing and gelling agent; toothpaste 
and cosmetics; stabilizer in plastics. 

sodium stearoyl 2-lactylate. 

Properties; White powder. Melting range 46-52°C. 
Nontoxic. 

Derivation; Sodium salt of reaction product of lactic 
and stearic acids. 

Uses; Emulsifier; dough conditioner; whipping agent 
in baked products, desserts, and mixes; complexing 
agent for starches and proteins. 

sodium styrcnesulfonatc CH::CH;ChHjSOiNa, White, 
free-flowing powder. 

Use; Reactive monomer. See sodium polystyrenesul- 
fonate. 

sodium subsulfitc. See sodium thiosulfate. 

sodium succinate Na:CjH40j • 611-0. 

Properties; White ciystals or odorless granules; solu- 
ble in water. Loses 6H;0 at I20°C. 

Use; Medicine. 

sodium sulfate, anhydrous Na;S 04 . Sec also salt cake. 
Properties; White crystals or powder; odorless; bitter 
saline taste; sp, gr. 2.671; m.p. SSS°C; soluble in 
water and glycerol; insoluble in alcohol. Noncom- 
bustible; nontoxic. 


Derivation; (a) By-product of hydrochloric acid pro- 
duction from salt and sulfuric acid, (b) Purification 
of natural sodium sulfate from deposits or brines, 
(c) By-product of phenol manufacture (caustic fusion 
process); (d) Hargreaves process (q.v.). 

Grades; Technical; C.P.; detergent; rayon; glass mak- 
ers. 

Containers; Bags; drums. 

Uses; Manufacture of kraft paper, paperboard, and 
glass; filler in synthetic detergents; sodium salts; ce- 
ramic glazes; processing textile fibers; dyes; tanning; 
glass; pharmaceuticals; freezing mixtures; laboratory' 
reagent; food additive. 

Sodium sulfate decahydrate (sodium sulfate, cry'stals; 
Glauber’s salt) NaiSOj • IOH 2 O. 

Properties; Large transparent crystals, small needles, 
or granular powder; sp. gr. 1.464 (crystals); m.p. 
33°C (liquefies); loses water of hydration at 100°C. 
Soluble in water and glycerin; insoluble in alcohol; 
solutions neutral to litmus. Nontoxic; nonflammable. 
Derivation; Crystallization of sodium sulfate from 
water solutions. (Glauber’s salt); also occurs in na- 
ture as mirabilite (q.v.). 

Grades; Technical; N.F. 

Uses; See under anhydrous form. 

sodium sulfhydrate. See sodium hydrosulfide. 

sodium sulfide (a) Na-S; (b) Na-S • QHjO. 

Properties; Yellow or brick red lumps or flakes or 
deliquescent crystals; (a) sp. gr. 1.856 (14°C); m.p. 
1180°C; (b) sp. gr. 1.427 (16“C); decomposes at 
920°C. Soluble in water; slightly soluble in alcohol; 
insoluble in ether; largely hydrolyzed to sodium acid 
sulfide and sodium hydroxide. 

Derivation; By heating sodium acid sulfate with salt 
and coal to above 950° C, extraction with water, and 
crystallization. 

Grades; Flake; fused; chip sulfide (60% Na-S), 60% 
fused and broken; 30% crystals; liquid. 

Containers; Barrels; drums; bulk. 

Hazard; Flammable, dangerous fire risk. Strong irri- 
tant to skin and tissue. Liberates toxic hydrogen 
sulfide on contact with acids. 

Uses; Organic chemicals; dyes (sulfur); intermediates; 
rayon (denitrating); leather (depilatory); paper pulp; 
solvent for gold in hydromctallurgy of gold ores; 
sulfiding oxidized lead and copper ores preparatory’ 
to flotation; sheep dips; photographic reagent; en- 
graving and lithography; analytical reagent. 

Shipping regulations; (Rail) Yellow label. (Air) Flam- 
mable Solid label. 

sodium sulfite (a) Na-SOj; (b) Na-SOi • 7H:0. 
Properties; White crystals or powder; saline, sulfurous 
taste. Soluble in water; sparingly soluble in alcohol. 
Sp. gr.; (a) 2.633; (b) 1.5939. M.p.; (a) decomposes; 
(b) loses 7H;0 at 150°C. 

Derivation; (a) Sulfur dioxide is reacted with soda 
ash and water, and a solution of the resulting so- 
dium bisulfite is treated with additional soda ash; 
(b) by-product of the caustic fusion process for 
phenol. 

Grades; Reagent; technical; F.C.C. 

Containers; Bags; drums. 

Hazard; Use prohibited in meats and other sources of 
Vitamin Bi. 

U.scs; Paper industry (semichemical pulp); water 
treatment; photographic developer: food preser\a- 
tive and antioxidant; textile bleaching (antichlor); 
dietary supplements. 
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sodium sulfobromophthalein C2oH5Br40iQS2Na2. 
Properties; White, crystalline powder; odorless with a 
bitter taste; hygroscopic. Soluble in water; insoluble 
in alcohol and acetone. 

Derivation: Ffom phenol and tetrabromophthalic 
acid or anhydride. 

Grades: U.S.P.; technical. 

Use; Medicine (diagnostic aid). 

sodium sulfocarholate. See sodium phenolsulfonate. 
sodium sulfocyanate. See sodium thiocyanate, 
sodium sulfocyanide. See sodium thiocyanate. 

sodium sulfonate. Class name for various sulfonates 
derived from petroleum, e.g., sodium dodecylben- 
zenesulfonate; sodium xylenesulfonate; sodium to- 
luenesulfonate. See also sodium alkanesulfonate. 

Uses: Textile processing oils; oils for metal working 
(emulsifying and antirust agents); lubricating oils; 
emulsifiers for insecticides, herbicides, fungicides; 
preparation of dyes and intermediates; hydrotropic 
solvent; coatings in food packaging. 

sodium sulforicinoleate. 

DeiwaXion: Product of successive suffouaXiou (partial) 
and saponification of castor oil. Composition in- 
definite. 

Use; Emulsifying and wetting agent. 

sodium sulfoxylate. See sodium formaldehyde sulfoxy- 
late. 

sodium tartrate (sal tartar; disodium tartrate) 

Na2C4H406 • 2 H 2 O. 

Properties: White crystals or granules. Soluble in 
water; insoluble in alcohol. Sp. gr. 1.794; loses 
2H2O at 150°C. Nontoxic. 

Derivation; Neutralization of tartaric acid with sodium 
carbonate, concentration and crystallization. 

Grades; Technical; C.P.; reagent; F.C.C. 

Uses; Medicine; chemical reagent; food additive, as 
sequestrant and stabilizer. 

sodium tartrate, acid. See sodium bitartrate. 
soASum TCA. sodium tiicViioroacetate. 

sodium tellurite Na^TeOj. 

Properties: White powder; soluble in water. 

Hazard: Toxic by ingestion. 

Use: Bacteriology; medicine. 

sodium tetraborate. See sodium borate. 

sodium 2,3,4,6-tetraeblorophenate QHCUONa • H2O. 
Properties; Buff to light brown flakes; bulk density 
26-29 Ib/cu ft; pH of water-saturated solution 9.0- 
13.0. Soluble in water, methanol, acetone. 

Hazard; Toxic by ingestion. 

Use: Industrial preservative (bactericide and fungi- 
cide). 

sodium tetradecyl sulfate (sodium 7-ethyl-2-methyl-4- 
hendecanol sulfate). CuH29S04Na. 

Properties; White, waxy, odorless solid. Soluble in 
alcohol, ether, and water, 5% solution is clear and 
colorless. pH (5% solution) 6.5-9.0. 

Uses; Medicine; wetting agent. 

sodium tefraphosphate. See sodium polyphosphate. 

sodium tetrasulfide Na^S^. 

Properties; Yellow, hygroscopic crystals or clear dark 
red liquid; m.p. of crystals 275°C. 

Grade: Aqueous solution containing 40% by weight 
of compound. 

'Containers; Glass bottles; carboys; drums. 


Hazard: Moderate fire risk when exposed to flame; 
irritant to skin and tissue. 

Uses: Reducing organic nitro compounds; manu- 
facture of sulfur dyes; insecticides and fungicides; 
ore flotation; soaking hides and skins; preparation 
of metal sulfide TmisVies. 

sodium thiocyanate (sodium sulfocyanate; sodium sulfo- 
cyanide; sodium rhodanate; sodium rhodanide) 
NaSCN. 

Properties: Colorless, deliquescent crystals or white 
powder; m.p. 287° C. Soluble in water and alcohol. 
Hygroscopic and affected by light. 

Derivation: By boiling sodium cyanide with sulfur. 
Grades:’ Technical; pure, crystal or dried; C.P.; re- 
agent; A.C.S. 

Containers: Bottles; tins; drums. 

Hazard; May be toxic. 

Uses; Analytical reagent; dyeing and printing textiles; 
medicine; black nickel plating; manufacturing other 
thiocyanate salts and artificial mustard oil; solvent 
for polyacrylates; medicine. 

sodium thioglycolate (sodium mercaptoacetate) 

HSCHiCOONa. The. sodium salt of tltioglycolic 
acid. 

Properties; Crystals; characteristic odor; hygroscopic; 
discolors on exposure to air or iron; soluble in 
water; slightly soluble in alcohol. Combustible. 
Containers: Bottles; carboys. 

Hazard; Yields toxic hydrogen sulfide on decomposi- 
tion. May be toxic by skin absorption. 

Uses: Bacteriology; cold waving of hair; depilatory; 
analytical reagent. 

sodium thiopental (thiopentone soluble) 

CiiHirNaOjSNa. Sodium 5-ethyl-5-(l-methylbutyl)- 
2-thiobarbiturate. 

Properties; Yellowish white, hygroscopic powder with 
a disagreeable odor. Soluble in water and alcohol; 
insoluble in absolute ether, benzene and ligroin. Solu- 
tion decomposes on standing. Precipitation occurs 
on boiling of solution. 

Grade-. U.S.P. 

Use; Medicine. 

See also barbiturate. 

sodium thiosulfate (sodium subsulfite; hypo) Na2S203 • 
5H2O. Tlie anhydrous salt is also commercially 
available. 

Properties: White, translucent crystals or powder; 
cooling taste and bitter aftertaste. Soluble in water 
and oil of turpentine; insoluble in alcohol; deliques- 
cent in moist air; efflorescent above 33° C in dry air. 
Sp. gr. 1.729 (17°C); m.p. 48° C; b.p. decomposes. 
Derivation: Heating a solution of sodium sulfite with 
powdered sulfur. 

Grades; Technical; crystals; granulated; photographic; 
C.P.; pure; U.S.P.; F.C.C. 

Containers: Drums; bulk. 

Hazard: Use in foods restricted to 0.1%. 

Uses; Photography (fixing agent to dissolve un- 
changed silver salts from exposed negatives); chrome 
tanning; removing chlorine in bleaching and paper- 
making; extraction of silver from its ores; dechlorina- 
tion of water; mordant; reagent; medicine; bleaching 
bone, straw, ivory; reducing agent in chrome dye- 
ing; sequestrant in foods. 

sodium titanate (sodium tritanate) Na2Ti307. 

Properties; White crystals. Insoluble in water; sp. gr. 
3.35-3.50; m.p. !128°C. Combustible. 

Containers: Cartons, drums; carlots. 

Use: Welding. 
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sodium alpha-foluate. See sodium plienylacetate. 

sodium toluenesulfonate (para-toluenesulfonic acid, so- 
dium salt) CH}C6H4S03Na. 

Properties: Crystals; soluble in water. 

Uses; Dye chemistry; hydrotropic solvent. 

sodium para-toluenesulfonchloramine. See chloramine 

sodium trichloroacetate (sodium TCA) CChCOONa. 
Containers; Cans; drum; carlots. 

Hazard: Toxic by ingestion. Irritant to skin and eyes. 
Uses: Herbicide; pesticide. 

sodium 2,4,5-trichlorophenate CeHjCbONa ■ 1 H2O. 
Properties: Buff to light brown flakes; bulk density 
28-33 Ib/cu ft; pH of water-saturated solution 11.0- 
13.0. Soluble in water, methanol, acetone. 

Use; Industrial preservative (bactericide and fungicide). 

sodium tridecylbenzenesulfonate. Not a true compound, 
but a mixture of Cn and Cis alkyl benzene sulfonates 
which approximates Cu. For derivation and use, see 
sodium dodecylbenzene sulfonate. 

sodium trimetaphosphate. Ses sodium metaphosphate, 
sodium triparaperiodate. See sodium paraperiodate. 

sodium friphenyl-para-rosaniline sulfonate. See methyl 
blue. 

sodium triphosphate. See sodium tripolyphosphate. 

sodium tripolyphosphate (STPP; sodium triphosphate; 
tripoly; pentasodium triphosphate) NasPjOio. (The 
sodium phosphate produced in largest volume in the 
U.S.). 

Properties: White powder; two crystalline forms of 
anhydrous salt (transition pt. 4I7°C; m.p. 622°C to 
give melt and sodium pyrophosphate), and a hexa- 
hydrate. Low toxicity. 

Derivation; Controlled calcination of sodium ortho- 
phosphate mixture from sodium carbonate and 
phosphoric acid. May contain up to 10% pyrophos- 
phate and up to 5% irimetaphosphate. 

Grades: Powdered and granular, F.C.C.; food. 
Containers: Multiwall paper bags, drums, bulk carlots 
or trucklots. 

Uses: Water softening; sequestering, peptizing, or de- 
flocculating agent; food additive and texturizer. 

sodium trititanate. See sodium titanate. 

sodium tungstate (sodium wolframate) NajWOA • 2H2O. 
Properties; Colorless crystals; soluble in water; insol- 
uble in alcohol and acids. Sp. gr. 3.245; m.p., loses 
2H20at 100°Cand then melts at 692° C. Low toxicity; 
noncombustible. 

Derivation; By dissolving tungsten trioxide or the 
ground ore in caustic soda solution, concentration and 
crystallization. 

Grades; Technical; C.P.; crystalline. 

Containers; 1-, 5-lb bottles; 25-. 50-lb cans; 100-lb kegs. 
Uses: Intermediate in preparation of tungsten and Us 
compounds; reagent; fireproofing fabrics and cellu- 
lose. 

sodium 12-tungstophosphatc (sodium phosphotungstate; 
phosphotungstic acid, sodium salt) 

Na,[P(W,OH • xH;0. 

Properties: Yellowish-white powder; very soluble in 
water and alcohols. An oxidizing agent. 

Grades: Reagent; technical. 

Uses; Reagent; manufacture of organic pigments; 
treatment of furs; antistatic agent for textiles; leather 


tanning; making plastic films, cements, and adhesives 
water-resistant. 

sodium 12-lungsfosiIicate NajSiWnOw ■ 5H2O. 

Properties: White crystalline powder; soluble in water 
and alcohols, although less so than the free acid. Low 
toxicity. Noncombustible. 

Grades; Reagent; technical. 

Uses: Catalyst for organic synthesis; precipitant and in- 
organic ion-exchanger; additive in plating processes. 

sodium undecylenate CH2:CH(CH2)gCOONa. 

Properties; White powder; decomposes above 200°C; 
limited solubility in most organic solvents; soluble in 
water. Combustible. 

Uses: Bacteriostat and fungistat in cosmetics and 
pharmaceuticals. 

sodium uranate. See sodium diuranate. 

sodium vanadate. See sodium orthovanadate; sodium 
pyrovanadate; sodium metavanadate. 

sodium para-vinylbenzene sulfonate. See sodium sty- 
rene sulfonate. 

sodium warfarin (sodium(3-alpha-acetonylbenzyl)-4-hy' 
droxycoumarin) CisHisNaOj. See warfarin. 

sodium xanthate. See sodium ethylxanthate. 

sodium xanthogenate. See sodium ethylxanthate. 

sodium xylenesulfonate (dimethylbenzenesulfonic acid, 
sodium salt) (CH}) 2 Ce,H}SO}'Na ■ H2O. 

Use: Hydrotropic solvent, used in detergents. 

sodium zinc hexametaphosphate. See “Calgon Compo- 
sition TG.” See also sodium metaphosphate. 

sodium zirconium glycolatc NaH3ZrO(H2COCOO)3. 

Properties: Clear, light straw-colored solution, sp. gr. 
1.28-1.30, containing 35.7-38.6% solids; 12.5-13.5% 
Zr02. 

Uses: Deodorant; astringent; germicide; sequestrant; 
fire retardant. 

sodium zirconium lactate NaH3ZrO(CH3CHOCOO)3. 

Properties: Clear, straw colored solution, sp. gr. 1.28- 
1.30, containing 12.5-13.5% ZrO:, equivalent to 42.5- 
45.9% sodium zirconium lactate; pH 7.5-8.0. 

Uses; Deodorant and antiperspirant. 

sodium zirconium sulfate. See zirconium sodium sulfate. 

softener (1) A substance used when dry powders are 
added to a polymeric material (e.g., rubber or plastic) 
to reduce the friction of mechanical mixing and to 
facilitate subsequent processing. They exert both 
lubricating and dispersing action, often by means of 
emulsification. Examples are vegetable oils, asphaltic 
materials, and stearic acid, the latter being especially 
effective with carbon black. It is difficult to dis- 
tinguish precisely between softeners and plasticizers 
(q.v.); in general, softeners do not enter into chemical 
combination with the polymer, and their softening 
effect tends to be temporary. 

(2) A fatliquoring agent (q.v.) used to soften leather. 

(3) A sulfonatcd oil, fatty alcohol, or quaternary am- 
monium compound used in textile finishing to impart 
superior “hand" to the fabric and facilitate mechanical 
processing. 

(4) A substance that reduces the hardness of water by 
removing or sequestering calcium and magnesium ions; 
among those used are various sodium phosphates and 
zeolites (q.v.). See water, hard. 
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‘‘Softener 64.”” Trademark for a fatty amide used as a 
cationic softener for textiles. 

softwood. In papermaking terminology, an arbitrary 
name for the wood from coniferous trees (pine, 
spruce, fir, hemlock), regardless of the hardness or 
softness of the wood itself. Softwoods are used for 
almost all commercial grades of paper. See also paper 
pulp. 

soil. (1) A mixture of inorganic matter derived from 
weathered rocks (about 50%) and organic components 
resulting from decay of prior vegetation (5%). Eight 
elements are present in the inorganic component in 
excess of 1 % (oxygen, silicon, aluminum, iron, calcium, 
potassium, magnesium and sodium), most of which are 
in the ionized state. Water and air are also present, 
either in the voids between the particles or adsorbed 
on their surfaces. Many other elements occur in lower 
percentages including trace elements (q.v.) in concen- 
trations of less than 1000 ppm. Some of these, e.g., 
boron (about 20 ppm) are essential for plant nutrition. 
Both nitrogen and phosphorus are associated with the 
organic content. The concentration of these is a frac- 
tion of 1%, respectively, but they play a vital part in 
plant and animal life. The pH of soils varies widely 
with location; some are as low as pH 4.5 (very acid) 
and others as high as pH 10 (strongly alkaline). For 
most crops the pH ranges around the neutral point 
(6.5-7.5). Texturally, soils are classified on the basis of 
their content of sand, silt, and clay. Those having 45- 
50% sand and 20-28% clay are called loams; those 
with over 50% sand are called sandy; and those with 
over 28% clay are in the clay group. Technologists 
consider soil as being made up of layers, known as 
horizons, each having a characteristic composition and 
physical properties; the spectrum of these horizons is 
called the soil profile. Organic matter is usually ex- 
cluded from the profile. 

(2) In textile literature any foreign matter present in or 
on fiber or fabric, i.e., dirt, oil, grease, etc. These are 
usually removable by the action of soap, synthetic de- 
tergents, or organic solvents. 

soil conditioner. (1) A synthetic long-chain organic 
molecule having carboxyl groups along the chain 
whose charges react with the positive charges on the 
soil particles (aluminum and iron). The conditioners 
affect the anion exchange capacity of a soil. 

(2) Loosely, any material added to topsoil to reduce 
acidity (lime) and promote growth (bone meal). 

“Soilfume.”’^ Trademark for a soil fumigant whose 
active ingredient is ethylene dibromide. 

Hazard: See ethylene dibromide. 

sol. See solution, colloidal. 

solan. Generic name for 3'-chloro-2-methyl-para-vaI- 
erotoluidide; (N-(3-chloro-4-methylphenyl)-2- 
methylpentanamide) 

H3CC6H3(C1)NHC0CH(CH3)CH2CH2CH3. 
Properties: Solid; m.p. 86°C; insoluble in water; soluble 
in pine oil, diisobutyl ketone, isophorone, and xylene. 
Low toxicity; combustible. 

Use: Herbicide. 

solaninc. A toxic alkaloid formed in potatoes and some 
other root crops on long exposure to light during 
storage. Chlorophyll may also be formed. 

“Solar.””’ Trademark for a series of phosphotungstic 
and phosphomolybdic lakes in dispersed powder form. 
Use: Coloring various grades of paper. 


solar cell. A device for converting the radiant energy of 
the sun into electrical or thermal energy for use in 
power generation and heating and cooling of buildings. 
There are two basic types. One type utilizes a p-type 
semiconductor, such as a ribbon of pure silicon, the 
energy conversion being electrical in nature. Selenium 
and cadmium sulfide can also be used. The other type 
is a heat-collecting cell which may be 3 feet wide by 
6 or more feet long, utilizing either a circulating gas or 
glass plates and an aluminum absorber plate. A varia- 
tion of this is the parabolic concentrator developed at 
Argonne National Laboratory, consisting of channels 
made of epoxy resin with vapor-deposited aluminum 
surface; each wall of the channels is a portion of a 
parabolic surface. Prototypes of these are under 
construction. See also energy converter. 

solar energy. See solar cell; energy converter; chloro- 
phyll. 

“Solasfral.”’'” Trademark for phthalocyanine pigments. 

“Solcut.”’® Trademark for a self-emulsifying super- 
fatted soluble cutting fluid for difficult nonferrous 
metal machining operations. 

solder. A low-melting alloy, usually of the lead-tin type, 
used for joining metals at temperatures below 800° F. 
The solder acts as an adhesive, and does not form an 
intermetallic solution with the metals being joined. See 
also brazing; welding. 

“Soledon.””* Trademark for a series of leuco vat esters. 

“Solfast.”’'" Trademark for a series of pigments used in 
paints, printing inks, textiles, paper, etc. They are 
stable to sunlight. The colors offered are blue, violet, 
green, red and yellow. 

“Solganal.”’^’ Trademark for aurothioglucose (q.v.). 

solid. Matter in its most highly concentrated form, i.e., 
the atoms or molecules are much more closely packed 
than in gases or liquids, and thus more resistant to 
deformation. TTie normal condition of the solid state is 
crystalline structure — the orderly arrangement of the 
constituent atoms of a substance in a framework 
called a lattice. (See crystal). Crystals are of many 
types, and normally have defects and impurities that 
profoundly affect their applications, as in semi- 
conductors (q.v.). The geometric structure of solids is 
determined by x-rays, which are reflected at charac- 
teristic angles from the crystal lattices, which act as 
diffraction gratings. This is the science of crystallog- 
raphy (q.v.). 

Some materials that are physically ri^d, such as 
glass, are regarded as highly viscous liquids because 
they lack crystalline structure. All solids can be 
melted (i.e., the attractive forces acting between the 
crystals are disrupted) by heat, and are thus converted 
to liquids. For ice, this occurs at 32° F; for some metals 
the melting point may be as high as 6000° F. 

solids. The nonliquid portion of a suspension or emul- 
sion, e.g., a paint of low solids content. 

solid state chemistry. Study of the exact arrangement of 
atoms in solids, especially crystals, with particular 
emphasis on imperfections and irregularities in the 
electronic and atomic patterns in a crystal, and the 
effects of these on electrical and other properties. See 
also crystal; semiconductor; impurity. 

“Solinox.”*'" Trademark for a series of chemically 
treated soybean oils. 

Uses: Lacquers; coated fabrics; artificial leather. 
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“Solithane.”^’ Trademark for liquid urethane prepoly- 
mers which can be cured to produce solid materials 
of varying degrees of hardness and flexibility. 

Uses; For casting and molding mechanical components, 
sheets, tubing, other shapes; coatings; potting and 
encapsulation. 

“Solka.”^^' Trademark for a purified wood cellulose. 

“Solka-Floc.”^’' Trademark for powdered cellulose 
products derived by mechanical comminution of 
purified wood pulp. Available in various fiber lengths 
including dense free-flowing powders. Combustible. 
Properties; White; brightness up to 92; particle size 40 
to 165 microns; moisture 5-7%; sp. gr. 1.58; apparent 
density 9-34 Ibs/cu ft; relatively inert to acids, 
alkalies and solvents; practically ashless; bone dry, 
99.5+% cellulose. Soft, adsorbent and non-abrasive. 
Containers; Multiwall bags. 

Uses; Filter aid; raw material for cellulose derivatives, 
filler in rubber; component in welding rod coatings; 
inert bulking agent in food products. 

“Solo.”’’ Trademark for petroleum-insoluble resin. 
Available in solid, flake and pulverized forms. 

Uses; Adhesives; asphalt emulsions; core binders; 
electrical insulating compounds, fiberboard panels, 
insulation batt manufacture; oil emulsions; sulfur 
grinding. 

“Solox.”'” Trademark for a general-purpose solvent 
formulation comprised of specially denatured alcohol 
with low percentages of solvent modifiers. Available 
in regular and anhydrous grades. « 

“Solozone.”’® Trademark for a technical grade of sodium 
peroxide. 

“Solprene.”^°^ Trademark for a solution of polymers of 
butadiene/ styrene. 

Uses; Footwear, wire and cable, sponge, floor tile and 
cove base, and other molded and extruded goods. 

“Solricin” ISS.’®’ Trademark for 35% aqueous solution 
of potassium ricinoleate. Mild germicide; synergizes 
phenol coefficients of disinfectants. 

“Solricin” 285.™’ Trademark for an 85% aqueous solu- 
tion of ammonium ricinoleate; used as a rust-proofing 
agent. 

“Solros.”” Trademark for a heat-treated “FF’ wood 
rosin. 

Uses; Adhesive tape; artificial Burgundy pitch; belt 
dressings; branding paint; core oil; electric insulating 
compounds; pitch; printing ink; rock wool; roofing 
cement; rubber cement; shellac diluent; smoking 
molds; spirit varnishes; sticky fly paper; synthetic 
rosin oil; tree banding; Venice turpentine; wire coating 
compounds. 

“Soltrol””” Trademark for a series of odorless mineral 
spirits. 

solubility. The ability or tendency of one substance to 
blend uniformly with another, e.g.. solid in liquid, 
liquid in liquid, gas in liquid, gas in gas. Solids vary 
from 0 to 100% in their degree of solubility in liquids, 
depending on the chemical nature of the substances; to 
the e.xtent that they are soluble, they lose their 
co'Stalline form and become molecularly or ionically 
dispersed in the solvent to form a true solution. 
Examples are sugar/ water, salt /water. Liquids and 
gases are often said to be miscible in other liquids 
and gases, rather than soluble. Thus nitrogen, oxygen. 


and carbon dioxide are freely miscible in each other, 
and air is a solution (uniform mixture) of these gases. 

The physical chemistry of solubility is an extremely 
complex mathematical subject in which the principles 
of electrolytic dissociation, diffusion and thermo- 
dynamics play a controlling part. Raoult’s law and 
Henry’s law are also involved. See also miscibility; 
solution, true. 

soluble oil. An oil (also called emulsifying oil) which, 
when mixed with water, produces milky emulsions. In 
some soluble oils the emulsion is so fine that instead 
of milky solutions in water, amber colored trans- 
parent solutions are formed. Typical examples are 
sodium and potassium petroleum sulfonates. 

Uses; Metal cutting lubricants; textile lubricants; metal 
boring lubricants; emulsifying agents. 

soluble starch. See starch, modified. 

“Solulan.”'”’ Trademark for ethoxylated derivatives of 
lanolin and lanolin components. Some are also acety- 
iated. “Solulan” C-24 is a polyethoxylated cholesterol. 

Uses: Pharmaceuticals and cosmetics. 

“Solu-Rez.”‘™ Trademark fora modified polywinyl resin 
emulsion designed as multi-purpose packaging ad- 
hesive. 

solute. One or more substances dissolved in another sub- 
stance, called the solvent; the solute is uniformly 
dispersed in the solvent in the form of either mole- 
cules (sugar) or ions (salt), the resulting mixture com- 
prising a solution. See solution (true); solvent. 

solution (true). A uniformly dispersed mixture, at the 
molecular or ionic level, of one or more su bstances (the 
solute) in one or more other substances (the solvent). 
These two parts of a solution are called phases (q.v.). 
Common types are: 
liquid/liquid: alcohol/ water, 
solid/liquid: salt/water, 
solid/solid; carbon/iron. 

Solutions that exhibit no change of internal 
energy on mixing and complete uniformity of cohesive 
forces are called ideal; their behavior is described by 
Raoult’s Law. Solutions are involved in most chemical 
reactions, refining and purification, industrial pro- 
cessing and biological phenomena. 

The proportion of substances in a solution depends 
on their limits of solubility. The solubility of one 
substance in another is the maximum amount that can 
be dissolved at a given temperature and pressure. A 
solution containing such a maximum amount is 
saturated. A state of supersaturation can be created, 
but such solutions are unstable and may precipitate 
spontaneously. 

solution, colloidal. A liquid colloidal dispersion, often 
called a sol. Since colloidal particles are larger than 
molecules, it is strictly incorrect to call such dispersions 
solutions; however, this term is widely used in the 
literature. 

Note; Wolfgang Ostwald stated, “. . There are no sharp 
differences between mechanical suspensions, colloidal 
solutions, and molecular [true] solutions. TTiere is a 
gradual and continuous transition from the first 
through the second to the third,” See also colloid 
chemistry. 

solutropc. A ternary mixture having two liquid phases 
between which one component is distributed in an 
apparent ratio varying with concentration from less 
than one to more than one. In other words, the solute 
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may be selectively dissolved in one or the other of the 
phases or solvents depending on the concentration. 
TTiis phenomenon has been compared to azeotropic 
behavior. 

“Solvat Trademark for leuco esters of vat dyes used 
for wool, cellulose and synthetic fibers. 

solvation. In the parlance of colloid chemistry, the 
adsorption of a microlayer or film of water or other 
solvent on individual dispersed particles of a solution 
or dispersion. The term “solvated hulls” has been 
used to describe such particles. It is also applied to 
the action of plasticizers on resin dispersions in 
plastisols (q.v.). 

“Solvatone.”^''’ Trademark for mixture of low boiling 
alcohols and ketones, including isopropanol and ace- 
tone. 

Solvay process (ammonia soda process). Manufacture 
of sodium carbonate (soda ash, Na 2 C 03 ) from salt, 
ammonia, carbon dioxide and limestone by an in- 
genious sequence of reactions involving recovery and 
reuse of practically all the ammonia and part of the 
carbon dioxide. Limestone is heated to produce lime 
and carbon dioxide. The latter is dissolved in water 
containing the ammonia and salt, with resultant 
precipitation of sodium bicarbonate. This is separated 
by filtration, dried and heated to form normal sodium 
carbonate. The liquor from the bicarbonate filtration is 
heated and treated with lime to regenerate the am- 
monia. Calcium chloride is a major byproduct. 

Note: Because this process requires much energy and 
pollutes streams and rivers with chloride effluent, its 
continued use in its present form is questionable. Many 
plants using it have closed, future production being 
obtained from the natural deposits in western U.S. 

“Solvenol.”^®* Trademark for a group of monocyclic 
terpene hydrocarbons with minor amounts of terpene 
alcohols and ketones. 

Uses; General solvent; rubber reclaiming. 

solvent. A substance capable of dissolving another 
substance (solute) to form a uniformly dispersed 
mixture (solution) at the molecular or ionic size level. 
Solvents are either polar (high dielectric constant) 
or non-polar (low dielectric constant). Water, the most 
common of all solvents, is strongly polar (dielectric 
constant 81), but hydrocarbon solvents are non-polar. 
Aromatic hydrocarbons have higher solvent power 
than aliphatics (alcohols). Other organic solvent 
groups are esters, ethers, ketones, amines and nitrated 
and chlorinated hydrocarbons. 

The chief uses of organic solvents are in the coatings 
field (paints, varnishes and lacquers), industrial 
cleaners, printing inks, extractive processes, and 
pharmaceuticals. Since many solvents are flammable 
and toxic to varying degrees, they contribute to air 
pollution and fire hazards. For this reason their use 
in coatings and cleaners is expected to decline rather 
sharply, perhaps by as much as 75% by 1980. For 
specific properties and uses, see individual compound. 

solvent, aprotic. A solvent that cannot act as a proton 
acceptor or donor, i.e., as an acid or base. 

solvent drying. Removal of water from metal surfaces by 
means of a solvent that displaces it preferentially, as 
on precision equipment, electronic components, etc. 
Examples of solvents used are acetone, 1 , 1 ,2,-trichloro- 
1 ,2,2,-trifluorqcthane, 1 , 1 , 1-trichloro-ethane. 

solvent dyeing. See dyeing, solvent. 


solvent extraction. A separation operation which may 
involve three types of mixtures; (a) a mixture com- 
posed of two or more solids, such as a metallic ore; 
(b) a mixture composed of a solid and a liquid; (c) a 
mixture of two or more liquids. One or more com- 
ponents of such mixtures are removed (extracted) by 
exposing the mixture to the action of a solvent in which 
the component to be removed is soluble. If the mixture 
consists of two or more solids, extraction is per- 
formed by percolation of an appropriate solvent 
through it. This procedure is also called leaching, 
especially if the solvent is water; coffee-making is an 
example. 

In liquid-liquid extraction one or more components 
are removed from a liquid mixture by intimate con- 
tact with a second liquid which is itself nearly in- 
soluble in the first liquid and dissolves the impurities 
and not the substance that is to be purified. In other 
cases the second liquid may dissolve, i.e. extract, from 
the first liquid, the component that is to be purified, 
and leave associated impurities in the first liquid. 
Liquid-liquid extraction may be carried out by simply 
mixing the two liquids with agitation, and then allow- 
ing them to separate by standing. It is often 
economical to use countercurrent extraction, in which 
the two immiscible liquids are caused to flow past or 
through one another in opposite directions. Thus fine 
droplets of heavier liquid can be caused to pass down- 
ward through the lighter liquid in a vertical tube or 
tower. 

The solvents used vary with the nature of the 
products involved. Widely used are water, hexane, 
acetone, isopropyl alcohol, furfural, xylene, liquid 
sulfur dioxide, and tributyl phosphate. Solvent extrac- 
tion is an important method of both producing and 
purifying such products as lubricating and vegetable 
oils, pharmaceuticals, and nonferrous metals. 

solvent, latent (co-solvent). An organic liquid that will 
dissolve nitrocellulose in combination with an active 
solvent. Latent solvents are usually alcohols and are 
used widely in nitrocellulose lacquers in a ratio of 1 part 
alcohol to 2 parts active solvent. 

solvent naphtha. See naphtha (2b). 

solvent refining. See solvent extraction. 

Solvent Yellow 3. See ortho-aminoazotoluene. 

"Solvesso.”^' Trademark for aromatic petroleum sol- 
vents. Grades available include “Solvesso Toluene,” 
“Solvesso Xylene,” “Solvesso 100,” and “Solvesso 
150." 

“Solvofen” Trademark for a substituted pyr- 

rolidone. 

Properties; Light yellow liquid, b.p. 202° C. 

Uses; Cleaning agent for rubber and metal padder or 
print rollers in textile processing; woolen felts and 
other paper mill equipment. Dispersing aid for organic 
and inorganic pigments for plastic and rubber systems. 

solvolysis. A reaction involving substances in solution, 
in which the solvent reacts with the dissolved sub- 
stance (solute) to form a new substance. Inter- 
mediate compounds are usually formed in this process. 
See also hydrolysis. 

“Solwyte.”” Trademark for a heat-treated tall oil rosin. 

Uses; Rosin esters; rosin-modified synthetic resins; 
paper size. 

soman (methylphosphonofluoridic acid, 1,2,2-trimeth- 
ylpropyl ester) (CH3)3CCH(CH3)0PF(0)CH3, A nerve 
gas. 
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Properties; Colorless liquid; evolves odorless gas; b.p. 

167°C; f.p. -70°C; sp. gr. 1.026 (20° C). 

Hazard; Highly toxic by ingestion, inhalation, and skin 
absorption. May be fatal on short exposure. Cholin- 
esterase inhibitor. No longer manufactured. 

somatotropic hormone (STH; somatotropin). Hormone 
secreted by the anterior lobe of the pituitary. It causes 
an increase in general body growth and also affects 
carbohydrate and lipid metabolism. 

“Sono-Jell.”'*’ Trademark for a balanced blend of. 
white mineral oils and waxes of U.S.P. purity. 

Uses; Waterless cleaning creams; ointments. 

sonolysis. Tlie breaking-up (molecular fragmentation) 
of molecules by ultrasonic radiation. Examples; 
sonolysis in pure water produces hydrogen atoms, 
hydroxyl radicals, molecular hydrogen, oxygen and 
hydrogen peroxide; acetonitrile, in an argon atmo- 
sphere, produces molecular hydrogen, nitrogen, and 
methane. 

“Sonostat.”'”* Trademark for a series of antistatic 
agents based on nitrogenous compounds far use on 
natural and synthetic fibers. 

“Sonowax.”^’ Trademark for a series of wax emul- 
sions based on microcrystalline wax for use with 
resins or as top finish on various textile fabrics. 

“Sopanox.”” Trademark for ortho-tolyl biguanide 
(q.v.). 

“Sorapon” SF-78.“^ Trademark for an anionic sur- 
factant, sodium alkylaryl sulfonate; 85% active. 

sorb. See sorption. 

sorbic acid (2,4-hexadienoic acid) 
CHjCH;CHCH;CHCOOH. 

Properties; White, crystalline solid. M.p. 134.5°C; 
b.p. 228° C (dec), 153°C (50 mm); flash point (open 
cup) 260° F. Slightly soluble in water; soluble in 
many organic solvents. Combustible; low toxicity. 
Derivation; Trimerization of acetaldehyde and cata- 
lytic air oxidation of the resulting hexadienal. Found 
in berries of mountain ash. 

Grade; F.C.C.; technical. 

Containers; Glass bottles; fiber cans. 

Uses; Fungicide; food preservative; copolymerization; 
upgrading of drying oils; cold rubber additive; inter- 
mediate for plasticizers and lubricants. 

sorbide (dianhydrosorbitol) QHsOjfOH):. Generic 
name for anhydrides (dicyclic ether dihydric alco- 
hols) derivable from sorbitol (q.v.) by removal of 
two molecules of water. The name is also applied to 
specific commercial varieties. 

“Sorbit.”"” Trademark for sodium dibutyl naphtha- 
lene sulfonate (CjH9)2CioH5SOiNa, 65% active. 
Properties; Light tan flakes. Soluble in water, polar 
organic solvents, strong electrolytes. Stable to acids 
and alkalies. 

Uses: Wetting agent and penetrant; hydrotrope; dis- 
persant and thinning agent; emulsifier; detergents. 

sorbilan (monoanhydrosorbitol; sorbitol anhydride) 
CsHsOfOHlj. Generic name for anhydrides (cyclic 
ether tetrahydric alcohols) derivable from sorbitol 
(q.v.) by removal of one molecule of water. 

sorbitan fatly acid esters. Mixtures of partial esters of 
sorbitol and its anhydrides with fatty acids. 

Properties: Sorbitan monolaurate and sorbitan mono- 


oleate are amber liquids; sorbitan monostearate, 
sorbitan monopalmitate and sorbitan tristearate are 
cream-colored waxy solids with slight odor and 
bland taste. Sp. gr. of both liquid and solid esters is 
approx. 1.0 (25°C); m.p. of solid esters is approx. 
54° C. They are insoluble in water; somewhat solu- 
ble in organic solvents. Low toxicity; combustible. 
Sec also “Span”; “Tween.” 

Derivation; Esterification of sorbitol with fatty acids. 
Grades; Technical; F.C.C. (for sorbitan monostearate). 
Uses; Emulsifiers and stabilizers in foods, cosmetics, 
drugs, textiles; plastics; argicultural chemicals. 

See also polysorbate. 

Sorbitol (D-sorbite; D-sorbitol; hexahydric alcohol) 
Q.Hs(OHh. 

Properties: Wliite, odorless, cry'stalline powder; hy- 
groscopic; faint, sweet taste. Soluble in water, glyc- 
erol, and propylene glycol; slightly soluble in metha- 
nol, ethanol, acetic acid, phenol and acetamide. Al- 
most insoluble in most other organic solvents. Sp. 
gr. 1.47 (— 5°C); m.p. (metastable form) 93° C; (sta- 
ble form) 97.5°C. Approved by' FDA for food use. 
Derivation: By pressure hydrogenation of dextrose 
with niekel catalyst. Occurs in small amounts in var- 
ious fruits and berries. 

Grades: Crystals; technical; 70% aqueous solution 
(U.S.P.); resin; powder; F.C.C. (solid and solution). 
Containers: Drums; tank cars; tank trucks. 

Uses: Ascorbic acid fermentation. In solution form, 
for moisture-conditioning of cosmetic creams and lo- 
tions, toothpaste, tobacco, gelatin; bodying agent for 
paper, textiles, and liquid pharmaceuticals; softener 
for candy; sugar crystallization inhibitor, surfactants; 
urethane resins and rigid foams; plasticizer; stabilizer 
for vinyl resins; varnishes and lacquers; food additive 
(sweetener, humectant, emulsifier, thickener, anti- 
caking agent). 

Sorbitol anhydride. See sorbitan. 

‘'Sorbo.”*’ Trademark for 70% sorbitol solution. 

“Sorbo-Cell.”’'” Trademark for a chemical-coated 
diatomitc filter aid used for selectively removing 
traces of oil from oil-in-water emulsions. Effective 
for removing other trace components from free or 
emulsified systems. 

Use: Conditioning of boiler feed water. 

L(-)-sorbose HOCH:CO(CHOH),CH;OH. 

Properties: Wliite ciy'slalline powder, sweet taste; 
m.p. 159-I6I°C; soluble in water; slightly soluble in 
ethyl or isopropyl alcohol, insoluble in ether, ace- 
tone, benzene, chloroform. Combustible; nontoxic. 
Derivation; From sorbitol by submerged culture aer- 
obic fermentation. 

Grades; Technical; reagent. 

Uses; Manufacture of ascorbic acid (vitamin C): 
preparation of special diets and media for the study 
of metabolism in animals and microorganisms. 

Sorcl cement. See magnesium oxychloride cement. 

Sorghum. A cereal plant cultivated in the temperate 
zones; its stems arc rich in sucrose and can be pro- 
cessed in much the same way as sugar-cane and 
used as a source of sugar. It is grown in the U.S. in 
the Midwest, especially Texas. 

“Soromine.”'"’ Trademark for a scries of fiber soft- 
ening agents. 

AT. Complex fatty amido compound; 20% active; 
amphoteric. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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CT-75. Dimetliyldisteaiyl quaternary ammonium chlo- 
ride; cationic. 

CAZ-75. Complex polyalkyl amido imidazolinium 
sulfate; cationic. 

sorption. A surface phenomenon which may be either 
absorption or adsorption, or a combination of the 
two. Tlie term is often used when the specific mechan- 
ism is not known. 

sorrel salt. See potassium binoxalate. 

sour (I) Any substance used in textile or laundry op- 
erations to neutralize residual alkali or decompose 
residual hypochlorite bleach. The commonly used 
sours are sodium bifluoride and sodium fluosilicate. 

(2) Contaminated with sulfur compounds, e.g., gaso- 
line or natural gas. See doctor treatment. 

(3) Taste characteristic of an acidic or fermented 
substance. 

“Source.””^ Trademark for a biconstituent fiber 
composed of about 70% nylon and 30% polyester by 
weight. The fiber is a dispersion of polyester fibrils 
within and oriented to the axis of the nylon fiber. 
Chief use is for luxury carpet fiber. 

“Soyagel.”^*' Trademark for a catalytically polymer- 
ized soybean oil, for use in paints, enamels, primers 
and sealers. 

soybean flour. A fine-ground powder having a particle 
size of 100-mesh or less, made by steaming soybeans 
to inactive enzymes, followed by removal of hulls 
and mechanical grinding. It contains from 40 to 50% 
protein, about 20% fat and 5% moisture. Defatted 
flours are made by extraction with hexane to remove 
the oil. The flakes produced are used chiefly for 
animal feeds, but the full-fat flour has become an 
increasingly important factor in high-protein food 
products, especially textured proteins and meat 
analogs. 

soybean meal. The crushed residue from the ex- 
traction of soybeans. Extraction by the hydraulic 
or expeller process produces normally a meal with 
approximately 6% residual oils while from the solvent 
process approximately 1% residual oil. Typical analy- 
sis; crude protein 43%; crude fiber 5.5%; nitrogen- 
free extract 30%; ash 6%; oil content between 1 and 
6%. Total digestible nutrients approximate 75%. 
Containers: Bulk or bags. 

Use: Animal feeds; adhesives; medium for bacitracin 
production. 

soybean oil (soya bean oil; Chinese bean oil; soy oil). 
Properties: Pale yellow, fixed drying oil. Soluble in 
alcohol, ether, chloroform and carbon disulfide. Sp. 
gr. 0.924-0.929; m.p. 22-31°C; refractive index 
1.4760-1.4775; solidifying point —15 to -8°C; Hehner 
value 94-96; saponification value 190-193; iodine 
value 137-143. Flash point 540°F; combustible; non- 
toxic. Moderate spontaneous heating. Autoignition 
temp. 833°F. 

Derivation: Expression and solvent extraction of soy- 
beans. 

Method of purification: Oil to be used for edible pur- 
poses is bleached with fuller’s earth; oil for techni- 
cal use is purified with chemicals. 

Grades: Coast; refined (salad); crude; foots (for 
soapstock); clarified. 

Containers: Drums; tank cars. 

Uses: Soap manufacture; high-protein foods; paints 
and varnishes; cattle feeds; margarine and salad 
dressings; printing inks; source of nylon 9; plasticizer 
(epoxidized); alkyd resins. 


Note: Soybean oil is the most widely used vegetable 
oil for both edible and industrial use in the U.S. 

space velocity. The volume of gas or liquid, mea- 
sured at specified temperature and pressure, (usually 
standard conditions) passing through unit volume in 
unit time. Used in comparing flow processes involv- 
ing different conditions, rates of flow, and sizes or 
shape of containers. 

spalling. Chipping an ore for crushing; or the crack- 
ing, breaking or splintering of materials due to heat. 

“Span.”®^ Trademark for each member of a series of 
general-purpose emulsifiers and surface-active agents. 
They are fatty acid partial esters of sorbitol anhydrides 
(or sorbitan). Generally insoluble in water and sol- 
uble in most organic solvents. 

spandex. Generic name for a manufactured fiber in 
which the fiber-forming substance is a long chain 
synthetic polymer comprised of at least 85% of a 
segmented polyurethane (Federal Trade Commis- 
sion). Imparts elasticity to garments such as girdles, 
socks, special hosiery. See, for example, “Lycra.” 

spar. (1) A type of crystalline material such as Iceland 
spar or feldspar, usually containing calcium carbonate 
or an aluminum silicate; fluorspar is calcium fluo- 
ride. Iceland spar has unique optical properties. 

(2) A weather-resistant varnish originally used for 
coating wooden decks of ships, which may be the 
reason for its name. See spar varnish. 

spar, Greenland. See cryolite. 

spar, heavy. See barite. 

spar, Iceland. See calcite. 

“Sparine” Hydrochloride.^"' Trademark for promazine 
hydrochloride (q.v.). 

sparking metal. See pyrophoric alloy. 

“Spark-L.”^'^ Trademark for a liquid pectinase en- 
zyme used to depectinize apples at low tempera- 
tures. 

spar, satin. See calcite; gypsum. 

spar varnish. A durable, water-resistant varnish for 
severe service on exterior exposure. It consists of 
one or more drying oils (linseed, tung or dehydrated 
castor oil); one or more resins (rosin, ester gum, 
phenolic resin or modified phenolic resin); one or 
more volatile thinners (turpentine or petroleum 
spirits), and driers (linoleates, resinates or naphthe- 
nates of lead, manganese and cobalt). It is classed as 
a long-oil varnish and generally consists of 45-50 gal- 
lons of oil to each 100 lb of resin. 

See also varnish. 

SPE. Abbreviation for Society of Plastics Engineers 
(q.v.). 

spearmint oil. 

Properties; Colorless to pale yellowish liquid; charac- 
teristic odor and taste. Soluble in alcohol, ether, 
and chloroform. Sp. gr. 0.930-0.940; optical rotation 
—48° to —59°; refractive index about 1.4910 (20°C). 
Combustible; nontoxic. 

Chief known constituents: Carvone (40-60%); linalool; 
pinene. 

Derivation: By distillation of spearmint leaves. 

Grades; Technical; N.F.; F.C.C. 

Containers: Bottles; tins; drums. 

Uses; Flavoring (foods, medicine, chewing gum); 
source of carvone. 
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specific gravity. The weight of a given volume of any 
substance compared with the weight of an equal vol- 
ume of a reference material, namely, water for solids 
and liquids and air for gases. The weight of one cubic 
centimeter of water is taken as 1 gram; hence, if the 
density of a given substance is 5 grams per cc, its 
specific gravity is 5/1, or 5. Since weights vary with 
temperature, it is necessary to specify both tempera- 
tures involved, except for rough or approximate 
values. Thus the specific gravity of alcohol should 
be given as 0.7893 at 20/4°C, the first temperature 
referring to the alcohol and the latter to the water. 
At I5.56°C the specific gravity of alcohol is 0.816. 
See also API gravity; density. 

specific heat. The ratio of the heat capacity of a sub- 
stance to the heat capacity of water; or the quantity 
of heat required for a one degree temperature 
change in a unit weight of material. Commonly ex- 
pressed in Btu/lb/°F or in cal/g/°F. For a gas the 
specific heat at constant pressure is greater than 
that at constant volume by the amount of heat 
Deeded for expansion. 

specific volume. The volume of unit weight of a sub- 
stance, as cubic feet per pound, or gallons per 
pound, but more frequently milliliters per gram. 
The reciprocal of density. 

specific weight. The weight per unit volume of a sub- 
stance. 

“SpectrAR.”^” Trademark for a group of spectro- 
photometric-grade solvents that have been developed 
for the extremely high purity required by modern 
analytical techniques. 

spectrophotometry. See absorption spectroscopy. 

spectroscopy (instrumental analysis). A branch of 
analytical chemistry devoted to identification of ele- 
ments and elucidation of atomic and molecular 
structure by measurement of the radiant energj' ab- 
sorbed or emitted by a substance in any of the wave- 
lengths of the electromagnetic spectrum in response 
to excitation by an external energy source. Tlie types 
of absorption and emission spectroscopy are usually 
identified by the wavelength involved, namely, 
gamma ray, x-ray, ultraviolet, visible, infrared and 
microwave. The technique of spectroscopic analysis 
was originated by Fraunhofer who in 1814 discov- 
ered certain dark (D) lines in the solar spectrum, 
which were later identified as characterizing the ele- 
ment sodium. In 1861 Kirchhoff and Bunsen pro- 
duced emission spectra and showed their relationship 
to Fraunhofer lines. X-ray spectroscopy was utilized 
by Moseley (1912) to determine the precise location 
of elements in the Periodic system. Since then, still 
more sophisticated techniques have been developed, 
e.g., nuclear magnetic resonance (NMR) and dynamic 
reficctance spectroscopy. Sec also absorption spec- 
troscopy; emission spectroscopy; infrared spectro- 
scopy. 

“Spcctro.sil."*’'^ Trademark for a synthetic fused silica 
used in laboratory ware. 

“Speednow.”'"' Trademark for diatomite filteraids. 
used in food, pharmaceutical, and industrial pro- 
cessing. 

spelter. Relatively pure zinc as encountered in indus- 
trial operations such as galvanizing. Lead and or 
iron arc common impurities. 


“Spen-Amm.””’ Trademark for ammonia used for 
direct application. 

“Spensol Green.””’ Trademark for ammoniating so- 
lutions. 

spent mixed acid. Mixed acid (q.v.) which has given 
up part of its nitric acid. 

Hazard: Dangerous fire risk; strong irritant to tissue. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. 

spent oxide. See iron sponge, spent. 

“Spergon.”'^* Trademark for a series of fungicides 
and seed protectants based on tetrachloro-para-ben- 
zoquinone. 

spermaceti 

Properties: White, unctuous, semitransparent, waxy 
solid; almost odorless and tasteless; becomes rancid 
on exposure. Soluble in ether, chloroform, carbon 
disulfide and hot alcohol; insoluble in water and cold 
alcohol. Sp. gr. 0.945; m.p. 42-50°C; refractive 
index about J.4330; saponification no. J20-J36; iso- 
dine no. 3-4.4. Combustible; Low toxicity. 

Chief constituents: Cetyl palmitate, esters of lauric, 
myristic and stearic acids. 

Derivation: Found in the head of the spermwhale; fil- 
tered under pressure to remove stearin, boiled with 
water and a small amount of caustic soda, following 
by repeated washings. Also made synthetically. 

Grades: Technical; U.S.P.; as blocks or cakes. 

Containers: 50-, 60-lb cases; bags. 

Uses; Base for ointments, cerates and emulsions; 
manufacture of candles, soaps, cosmetics, laundiy 
wax; finishing and lustering linens. 

Note: See note under sperm oil. 

sperm oil 

Properties: Light yellow liquid; sp. gr. 0.8781-0.8835; 
flash point 428° F saponification number 123- 147; io- 
dine number 79.5-84; very low in free fatty acids. 
Soluble in chloroform, ether, and benzene. A mono- 
hydric fatty alcohol ester of fatty acids— not a tri- 
glyceride. One of the best natural lubricants known. 
Combustible; low toxicity. 

Derivation; From the head cavity of the sperm whale. 
(Not the same as whale oil, q.v.). 

Grades: Bleached winter; natural winter. 

Containers: Drums, tank cars and trucks. 

Uses: High-grade lubricating oil for precision ma- 
chineiy (watches, clocks and scientific instruments); 
fatliquoring leather; rust proofing; e.xtreme pressure 
lubricants; automatic transmission fluids. 

See also porpoise oil; jojoba oil. 

Note: For animal conservation reasons, use of sperm 
oil has been prohibited in the U.S. since 1971. 

Sperry process. An electrolytic process for the manu- 
facture of lead carbonate, basic (white lead) from 
desilverized lead containing some bismuth. The im- 
pure lead forms the anode. A diaphragm separates 
anode and cathode compartments, and carbon diox- 
ide is passed into the solution. Impurities, including 
bismuth, remain on the anode as a slime blanket. 

sphalerite (blende; zjnc blende) ZnS. Natural zinc 
sulfide, usually containing some cadmium, iron, and 
manganese. 

Properties; Color yellow, brown, black, or red; luster 
resinous; hardness 3.5-4; sp. gr. 3.9-4, 1; good cleav- 
age; soluble in hydrochloric acid. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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Occurrence: Missouri, Kansas, Oklahoma, Colorado, 
Montana, Wisconsin, Idaho; Australia; Canada; 
Mexico. 

Uses; Most important ore of zinc; also a source of 
cadmium; phosphor; source of sulfur dioxide for 
production of sulfuric acid. 

“Spheron.”'” Trademark for pelleted channel carbon 
blacks for rubber. 

sphingomyelin. Diaminophosphatides occurring pri- 
marily in nervous tissue and containing a fatty acid, 
phosphoric acid, choline, and sphingosine. Tliey are 
soluble in hot absolute alcohol, and insoluble in 
ether, acetone, and water. 

sphingosine ( I,3-dihydroxy-2-amino-4-octadecene) 
CH3(CH2 )i 2CH;CHCHOHCH(NH:)CH20H. Forms 
part of certain phosphatides, such as cerebrosides 
and sphingomyelins. 

Properties; Waxy crystals; m.p. 67° C; soluble in 
ether. 

SPl. Abbreviation for Society of the Plastics Indus- 
try (q.v.). 

“Spiceal.””^ Trademark for water-miscible flavor 
concentrates from essential oils and oleoresin bases. 

spike oil (lavender-spike oil; Spanish lavender oil; 
Spanish spike oil). See also lavandin oil, abrial. 
Properties; Pale yellow essential oil; lavender-like 
odor; sp. gr. 0.893-0.909 (25°C); refractive index 
1.4630-1.4680 (20°C); angular rotation -5° to +5°. 
Soluble in some dilution between one and three vol- 
umes of 70% alcohol. Soluble in most fixed oils and 
propylene glycol; slightly soluble in glycerin and 
mineral oil. 

Derivation: Steam distillation of flowers of Lavandula 
latifolia. 

Grade: F.C.C., which requires not less than 40% and 
not more than 50% of total alcohols, calculated as 
linalool, and not less than 1.5% and not more than 
3% esters, calculated as linalyl acetate. 

Uses: Soaps; bath preparations; masking odor in 
sprays and disinfectants; flavoring agent. 

spindle oil. Low-viscosity lubricating oil for lubrica- 
tion of textile and other high-speed machinery. 

spinel MgALOj. A natural oxide of magnesium and 
aluminum, with replacement of magnesium by iron, 
zinc and manganese, and of aluminum by iron and 
chromium. Tliere are also synthetic spinels, as mag- 
nesia-alumina or magnesia-chromia. Their structure 
is similar to ferrites (q.v.). 

Properties; Color, various shades of red, grading to 
green, brown, and black; luster vitreous; hardness 8. 
Tliere are many varieties. 

Occurrence; New York, New Jersey, Massachusetts, 
Virginia, North Carolina; Ceylon; Tliailand; Mada- 
gascar. 

Uses; Crystallography; synthetic spinel is used as a 
refractory, and in electronic applications. 

“Spiralloy.”'*'’ Trademark for glass- and other fila- 
ment-wound, resin-bonded internal and external 
pressure vessels. 

Uses; Rocket motor cases, underwater and space struc- 
tures, pressure vessels, radomes, torpedo cases, 
booms and tubes. 

spirits. An obsolescent and ambiguous term usually 
taken to mean the distilled essence of a substance. 
Mineral or petroleum spirits is a volatile hydrocar- 
bon distillate similar to naphtha; in pharmacy, the 


term refers to an alcoholic solution of volatile prin- 
ciples, e.g., spirits of ammonia, niter, camphor, etc. 
See also tincture. 

spirocyclane. See spiropentane. 

spironolactone C24H32O4S. 17-Hydroxy-7o:-mercapto- 
3-oxo-I7o-pregn-4-ene-21-carboxylic acid 7-lactone 
7-acetate. 

Properties; Light cream-colored to light tan crystal- 
line powder. Mild mercaptan-like odor; stable in 
air. Practically insoluble in water; soluble in ethyl 
acetate and alcohol; slightly soluble in metlianol. 
M.p. I98-207°C (dec). 

Grade; U.S.P. 

Use; Medieine. 

spiropentane (spirocyclane; cyclopropanespirocyclopro- 
pane H2 CH2CCCH2C H2. 

Properties: Colorless liquid; refractive index (n 20/D) 
1.41220; sp. gr. 0.7551 (20/4°C); freezing point 
-107.05°C; b.p. 39.03°C. 

Derivation; Heating pentaerythrityl tetrabromide in 
ethanol with zinc dust. 

Spiro system. A structural formula consisting of two 
rings having one atom in common. Most bicyclic 
compounds, such as naphthalene, have two atoms in 
common. See, for example, spiropentane. 

splitting, molecular, see hydrolysis; atomic, see fission. 

spodumene LiAl(Si03)2. 

Properties: White, pale green, emerald green, pink or 
purple mineral; white streak; vitreous luster. Con- 
tains up to 8% lithium oxide with some replacement 
by sodium. Insoluble in acids. Sp. gr. 3.13-3.20; 
Mohs hardness 6.5-7. 

Occurrence: United States (North Carolina, Califor- 
nia, Massachusetts, South Dakota); Brazil; Mada- 
gascar, 

Uses: Source of lithium; in ceramics and glass as a 
source of lithia and alumina. 

sponge (1) Metal; A finely divided and porous form 
of a metal such as iron, platinum, or titanium. May 
be used in sponge form as a catalyst, or pressed into 
metal ingots. (2) Plastic; See cellular plastic; foam; 
rubber sponge. (3) Natural: Siliceous cells of the 
Porifera group of sessile sea animals. 

sponge iron. See iron sponge. 

“Spotleak.”^°'* Trademark for a group of natural gas 
odorants. 

1001. A mercaptan-sulfide blend that combines the 
high odor impact of tert-butyl mercaptan with the 
chemical stabilty of alkyl sulfides. 

1003. A 100% synthetic mercaptan of tert-btyl mes- 
captan and isopropyl mercaptan. 

1009. A 100% synthetic mercaptan mixture contain- 
ing approximately 80% tert-butyl mercaptan. 

“Spot-Lite.”’*’ Trademark for nonradioactive phos- 
phorescent paint, including an aerosol type and 
pressure-sensitive vinyl film. Both can be activated 
by any ambient light (sunlight, incandescent or fluo- 
rescent lamp) and are characterized by a high initial 
glow and a long and low afterglow; the dominant 
wavelength of both is about 5600A. 

sputtered coating. A protective metallic coating ap- 
plied in a vacuum tube and consisting of metal ions 
emanating from a cathode and deposited as a film 
on objects within the tube. The process involves 
three phases; generation of metal vapor, diffusion of 
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the vapor, and its condensation. Paper, plastics, and 
similar materials can be coated in this way. 

“Sprout Nip.””^ Trademark for potato sprout inhibiting 
formulation of isopropyl N-(3-chlorophenyl)-carba- 
mate. 

Grades; Aerosol; emulsifiable concentrate; 5% dust, 
spun protein. See protein, textured. 

“SQ Phosphate.”^* A glassy polyphosphate with high 
calcium-sequestering properties. Used in formulating 
industrial cleaning compounds. 

squalane (perhydrosqualene; 2,6,10,15,19,23-hexameth- 
yltetracosane; spinacane; dodecahydrosqualane) 
C 30 H 62 . A saturated hydrocarbon. 

Properties: Colorless, odorless, tasteless liquid; miscible 
with vegetable and mineral oils, organic solvents and 
lipophilic substances. Nondrying, nonoxidizing, non- 
congealing. Sp. gr. 0.805-0.812 (20°C); b.p. approx. 
350° C; f.p. approx. — 38°C; refractive index 1.4520- 
1.4525 (n 20/ D). Combustible. 

Derivation: Hydrogenation of squalene; may occur 
naturally in sebum. 

Containers: Bottles; drums. 

Uses: High-grade lubricating oil; vehicle for externally 
applied pharmaceuticals and cosmetics; perfume 
fixative; gas chromatographic analysis. 

squalene (spinacene; 2,6,10,I5,19,23-hexamethyl-2,6,10, 
14,18, 22-tetracosahexaene) C30H50. A natural raw 
material found in human sebum (5%), and in shark 
liver oil. An unsaturated aliphatic hydrocarbon 
(carotenoid) with six unconjugated double bonds. 
Properties; Oil with faint odor; sp. gr. 0.858-0.860 
(20° C); b.p. ca. 225° C; f.p. -60° C; refractive index 
1.49-1.50; iodine no. 360-380; saponification value 
0-5. Insoluble in water; slightly soluble in alcohol; 
soluble in lipids and organic solvents. Combustible. 
Grade; 90% min. 

Uses: Biochemical and pharmaceutical research; a 
precursor of cholesterol in biosynthesis. 

Sr Symbol for strontium. 

“SR-173.”^''’ Trademark for a silicone intermediate resin 
for reaction with alkyd coating resin constituents for 
air-dry and baking co-polymer high-performance 
coatings. Also available with special solvent to comply 
with air pollution requirements. 

SRF black. Abbreviation for semireinforcing furnace 
black. See furnace black. 

SS acid. See 8-amino- l-naphthol-5,7-disulfonic acid. 

SSU. Abbreviation sometimes used for standard Saybolt 
Universal viscosity. The preferred abbreviation is now 
SUS. See Saybolt Universal viscosity. 

“Stabilide.””’ Trademark for potassium iodide stabi- 
lized with calcium stearate. Used in animal feeds. 

“Stabilisal C.””° Trademark for an organic com- 
pound used as an antigellation agent for nitrocellulose- 
based bronzing lacquers and for stabilizing dipping 
lacquers. 

“Stabilite.”’'' Trademark for a series of antioxidants for 
natural and synthetic rubbers and latices. 
N,N'-diphenylethylenediamine. 

Alba. Di-o-tolyl ethylenediamine. 

FLX. A mixture of N,N-diphenylethylenediamine and 
diphenyl-p-phenylenediamine. 

L. N.N'Aiiphenyl propylenediamine. 

White. Polyalkylated phenol. 


stabilizer. Any substance which tends to keep a com- 
pound, mixture, or solution from changing its form or 
chemical nature. Stabilizers may retard a reaction 
rate, preserve a chemical equilibrium, act as anti- 
oxidants, keep pigments and other components in 
emulsion form, or prevent the particles in a colloidal 
suspension from precipitating. See also inhibitor. 

“Slaclipse” Starches."'” Trademark for specially pro- 
cessed acid-modified thin-boiling starches. Highly con- 
verted products having relatively high percentage of 
cold water-soluble fractions. 

Uses: Finishes and binders in textile wet processing, 
adhesives, and paper industry for surface sizing, cal- 
ender sizing and coating. 

“Stacolloid” Gums."”^ Trademark for a group of non- 
congealing sizing and finishing agents derived from 
corn starch. Used in the sizing of spun synthetic, 
combed cotton, worsted yarns, and paper. 

“Stacrylic” 115 Warp Size."”^ A pale, yellow, cloudy 
solution of an acrylate terpolymer used for sizing 
polyester filament yams of all types. 

“Stadex” Dextrins,"”^ Trademark for products of the 
partial hydrolysis of corn starch produced by heating 
the starch in a dry atmosphere in the presence of acid. 

Uses; Adhesives, binders, thickeners, sizing ingredients, 
stabilizers, bodying agents and in edible products as 
carriers for color and flavor additives. 

“Stafast.”^'’ Trademark for a naphthaleneacetic acid 
product (q.v.). 

“Staflex.”^^ Trademark for a series of vinyl plasticizers. 

“Sta-fresh.”“ Trademark for a sodium bisulfite powder 
for preserving grass silage. 

stain. (1) An organic protective coating similar to a 
paint, but with much lower solids content (pigment 
loading). Used for both exterior and interior coating 
of wood, furniture, flooring, etc. (2) Any compound 
used to color bacteria for microscopic examination, 
e.g., osmium tetroxide, phosphotungstic acid, uranyl 
acetate, and certain chromium compounds. 

stainless steel. See steel, stainless. 

“Staleydex” Dextrose."”^ Trademark for a crystalline 
dextrose produced by an enzyme conversion process. 
Several types of dextrose available varying from coarse 
particles to very fine dextrose monohydrate crystals, 
as well as liquid dextrose. 

Uses; Canning, brewing, confections, beverages, pre- 
pared mixes, pharmaceuticals, chemicals, and other 
industrial uses. 

“Stamere.”^°^ Trademark for a series of edible hydro- 
colloids extracted from seaweeds. Various products are 
available which are standardized and recommended 
for particular applications; 

standard cell. See Weston cell. 

“Standfast Metal.”“ Trademark for a bismuth, lead, tin, 
and cadmium alloy. M.P. 158°F. 

Uses; Liquid heat and pressure transfer medium. 

stannic acid. See stannic oxide. 

stannic anhydride. See stannic oxide. 

stannic bromide (tin bromide; tin tetrabromide) SnBrj. 

Properties: White, crystalline mass. Fumes when ex- 
posed to air. Soluble in water, alcohol, and carbon 
tetrachloride. Sp. gr. 3.3; b.p. 203°C; m.p. 3rC. 
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Hazard: Irritant to skin and eyes. Tolerance (as Sn), 2 
mg per cubic meter of air. 

Use: Mineral separations. 

stannic chloride (tin chloride: tin tetrachloride) SnCL. 
Often sold in the form of the double salt with sodium 
chloride, NajSnCle ■ H2O. 

Properties: Colorless, fuming, caustic liquid, which 
water converts into a crystalline solid, SnCL • SHjO. 
Keep well stoppered! Sp. gr. 2.2788; f.p. — 33°C; b.p. 
114°C. Soluble in cold water, alcohol, carbon disul- 
fide and oil of turpentine; decomposed by hot water. 
Derivation: Treatment of tin or stannous chloride with 
chlorine. 

Grades: Technical; C.P. 

Containers: Bottles; drums. 

Hazard: Toxic, corrosive liquid. Tolerance (as Sn), 
2 mg per cubic meter of air. Evolves heat on contact 
with moisture. 

Uses: Electroconductive and electroluminescent coat- 
ings; textiles; perfume stabilization; manufacture of 
fuchsin; color lakes; ceramics; bleaching agent for 
sugar; stabilizer for certain resins; manufacture of blue 
print and other sensitized papers; other tin salts; 
bacteria and fungi control in soaps. 

Shipping regulations: (Rail) White label. (Air) Corro- 
sive label. Legal label name, tin tetrachloride. 

stannic chloride pentahydrate SnCU • 5HjO. 

Properties: White solid, m.p. 56°C; soluble in water or 
alcohol. 

Hazard: Toxic. Tolerance (as Sn), 2 mg per cubic 
meter of air. 

Use: Substitute for anhydrous stannic chloride where 
the presence of water is not objectionable. 

stannic chromate (tin chromate) Sn(Cr04)2. 

Properties: Brownish yellow, crystalline powder. Par- 
tially soluble in water. 

Derivation: Action of chromic acid on stannic hy- 
droxide. 

Hazard: Toxic. Tolerance (as Sn) 2 mg per cubic 
meter of air. 

Use: Coloring porcelain and china. 

stannic oxide (stannic anhydride; tin peroxide; tin di- 
oxide; stannic acid) Sn02, or Sn02 • nH20. 
Properties: White powder, anhydrous or containing 
variable amounts of water; sp. gr. 6.6-6.9; m.p. 
1127°C; sublimes at 1800- 1 900° C. Soluble in concen- 
trated sulfuric acid, hydrochloric acid; insoluble in 
water. Low toxicity. Noncombustible. 

Derivation: (a) Found in nature as in the mineral 
cassiterite (q.v.). (b) Precipitated from stannic chloride 
solution by ammonium hydroxide. 

Grades: White, pure; white; gray; C.P. 

Containers: Bottles; drums. 

Uses: Tin salts; catalyst; ceramic glazes and colors; 
putty; perfume preparations and cosmetic; textiles 
(mordant, weighting); polishing powder for steel, glass, 
etc.; manufacture of special glasses. 

stannic phosphide (tin phosphide) SniPz, or SnP. 
Properties: Silver white, hard mass or lumps. Soluble 
in acids. Sp. gr. 6.56; m.p., forms SoaPs at 415°C. 
Derivation: By heating tin and phosphorus. 

Hazard: Flammable, dangerous fire risk. Tolerance (as 
Sn), 2 mg per cubic meter of air. 

Shipping regulations: (Rail) Flammable solids, n.o.s.. 
Yellow label. (Air) Not acceptable. 

stannic sulfide (artificial gold; mosaic gold; tin bronze; 
tin disulfide) SnS2. 

Properties: Yellow to brown powder. Soluble in concen- 
trated hydrochloric acid and alkaline sulfides; in- 


soluble in water. Sp. gr. 4.42-4.60; m.p., decomposes 
at 600°C. 

Derivation: (a) Action of sulfide on a solution of 
stannic chloride, (b) By heating tin amalgam with 
sulfur and ammonium chloride, distilling off the 
mercury sulfide and ammonium chloride. 

Grades: Technical; reagent. 

Containers: Glass bottles; boxes; drums. 

Hazard; Irritant to skin and eyes. Tolerance (as Sn), 2 
mg per cubic meter of air. 

Uses; Imitation gilding; pigment, 

“Stannochlor.”^** Trademark for anhydrous stannous 
chloride. 

Uses: Immersion tinning; liquor finishing of wire; major 
ingredient in acid electro-tin and tin-nickel plating 
solutions; reducing agent; catalyst; analytical 
sensitizing of glass and plastics before metallizing; 
tanning agent; soldering flux; intermediate for tin 
chemicals; manufacture of color pigments, pharma- 
ceuticals and sensitized paper. 

stannous bromide (tin bromide; tin dibromide) SnBra. 
Properties; Yellow powder. Soluble in hydrochloric 
acid (dilute); soluble in water, alcohol, ether, and 
acetone. Oxidizes and turns brown in air. Sp. gr. 5. 1 17 
(17°C); b.p. 619°C; m.p. 215°C. 

Hazard; Skin irritant. Tolerance (as Sn), 2 mg per 
cubic meter of air. 

stannous chloride (tin crystals; tin salt; tin dichloride; 
tin protochloride) (a) SnCh (b) SnCb • 2H2O. 
properties: White, crystalline mass, which absorbs oxy- 
gen from the air, being converted into the insoluble 
oxychloride. Soluble in water, alkalies, tartaric acid, 
and alcohol, (a) Sp. gr. 3.95 (25/4°C); M.p. 246.8°C; 
b.p. 652° C. (b) Sp. gr. 2.71; m.p. 37.7°C; b.p., decom- 
poses. 

Derivation: By dissolving tin in hydrochloric acid. 
Grades: Technical; C.P.; reagent; anhydrous; hydrated. 
Containers; Bottles; drums. 

Hazard; Toxic; irritant to skin. Tolerance (as Sn), 2 mg 
per cubic meter of air. Use in foods restricted to 
0.0015%, calculated as tin. 

Uses; Reducing agent in manufacture of chemicals, 
intermediates, dyes, polymers, phosphors; manufac- 
ture of lakes; textiles (reducing agent in dyeing, 
discharge in printing); tin galvanizing; reagent in 
analytical chemistry; medicine; silvering mirrors; re- 
vivification of yeast sown in must (accelerator); an- 
tisludging agent for lubricating oils; food preservative; 
stabilizer for perfume in soaps. 

stannous chromate (tin chromate) SnCr04. 

Properties: Brown powder. Almost insoluble in water. 
Derivation: Interaction of stannous chloride and 
sodium chromate. 

Hazard: Toxic. Tolerance (as Sn) 2 mg per cubic meter 
of air. 

Use; Decorating porcelain. 

stannous 2-ethylhexoate (stannous octoate; tin octoate) 
Sn(QHi302)2. 

Properties; Light yellow liquid; insoluble in water, 
methanol; soluble in benzene, toluene, petroleum 
ether; hydrolyzed by acids and bases. Sp. gr. 1.25; 
Gardner color, 3 (max). 

Hazard: Toxic. Tolerance (as Sn), 0.1 mg per cubic 
meter of air. 

Uses; Polymerization catalyst for urethane foams; lu- 
bricant; addition agent; stabilizer for transformer oils. 

stannous fluoride (tin fluoride; tin difluoride) SnFa. 
Properties; White, lustrous, crystalline powder with 
bitter salty taste; m.p. 212-214°C. Practically in- 
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soluble in alcohol, ether, and chloroform; slightly 
soluble in water. 

Grade: N.F. 

Hazard: Toxic by ingestion; strong irritant to skin and 
tissue. Tolerance (as Sn), 2 mg per cubic meter of air. 
Uses: Fluoride source in toothpastes; medicine. 

Note: Stannous hexafluorozirconate is said to be more 
effective than the fluoride in preventing dental caries. 

stannous octoate. See stannous 2-ethylhexoate. 

stannous oleate (tin oleate) Sn(Ci 8 H 3302 ) 2 . 

Properties: Light yellow liquid; insoluble in water and 
methanol; soluble in benzene, toluene, petroleum 
ether; hydrolyzed by acids and bases. 

Hazard: Toxic. Tolerance (as Sn), 0.1 mg per cubic 
meter of air. Absorbed by skin. 

Uses: Polymerization catalyst; inhibitor. 

stannous oxalate (tin oxalate) SnC 204 . 

Properties: Heavy, white, crystalline powder; sp. gr. 
3.56; m.p., decomposes at ca. 280°C; soluble in acids; 
insoluble in water and acetone. 

Derivation; By the action of oxalic acid on stannous 
oxide. 

Grades: Technical; C.P.; reagent. 

Hazard: Toxic. Tolerance (as Sn), 0.1 mg per cubic 
meter of air. Absorbed by skin. 

Uses: Dyeing and printing textiles; catalyst for esteri- 
fication reactions. 

stannous oxide (tin oxide; tin protoxide) SnO. 
Properties: Brownish black powder; unstable in air. 
Reacts with acids and strong bases; insoluble in water. 
Sp. gr. 6.3; m.p. lOSO^C (600 mm), decomposes. 
A nuisance particulate. Low toxicity. 

Derivation: By heating stannous hydroxide in a current 
of carbon dioxide. 

Grades: Technical; C.P. 

Containers: 1-, 5-lb bottles; wooden kegs. 

Uses; Reducing agent; intermediate in preparation of 
stannous salts as used in plating and glass industries; 
pharmaceuticals; soft abrasive (putty powder). 

stannous pyrophosphate Sn2P207. 

Properties: White, free-flowing crystals insoluble in 
water. Sp. gr. 4.009 (I6°C). 

Uses: Toothpaste additive. 

stannous sulfate (tin sulfate) SnSOj. 

Properties: Heavy, white or yellowish, crystals; solu- 
ble in water and sulfuric acid. Water solution decom- 
poses rapidly. M.p. loses sulfur dioxide at 360°C. 
Derivation: Action of sulfuric acid on stannous oxide. 
Containers: Fiber drums. 

Hazard; Toxic. Tolerance (as Sn), 2 mg per cubic 
meter in air. 

Uses; Dyeing; tin-plating; particularly for plating auto- 
mobile pistons and steel wire. 

stannous sulfide (tin monosulfide; tin protosulfide; tin 
sulfide) SnS. 

Properties: Dark gray or black crystalline powder; sp. 
gr. 5.080; b.p. 1230°C; m.p. 880°C. Soluble in con- 
centrated hydrochloric acid (decomposes); insoluble 
in dilute acids and water. 

Hazard; Toxic. Tolerance (as Sn), 2 mg per cubic meter 
in air. 

Uses; Making bearing material; catalyst in polymeriza- 
tion of hydrocarbons; chemical reagent. 

stannous tartrate (tin tartrate) SnCiHiOs. 

Properties; Heavy, white, crystalline powder; soluble in 
water, dilute hydrochloric acid. 


Derivation: Action of tartaric acid on stannous oxide. 

Hazard: Toxic. Tolerance (as Sn), 0.1 mg per cubic 
meter of air. 

Uses; Dyeing and printing fabrics. 

stannum. The Latin name for tin, hence the symbol Sn in 
chemical nomenclature. 

staple. A cotton fiber, usually in reference to length, i.e., 
short or long staple cotton. 

starch. A carbohydrate polymer having the repeating 
unit: 


«CH,OH CHjOH 

H HO H HO 


It is composed of about 25% amylose (anhydro- 
glucopyranose units joined by glucosidic bonds) and 
75% amylopectin, a branched-chain structure. 

Properties: White, amorphous, tasteless powder or 
granules; various crystalline forms may be obtained, 
including microcrystalline. Irreversible gel formation 
occurs in hot water; swelling of granules can be in- 
duced at room temperature with such compounds as 
formamide, formic acid, and strong bases and metallic 
salts. 

Occurrence: Starch is a reserve polysaccharide in plants 
(corn, potatoes, tapioca, rice, and wheat are com- 
mercial sources). 

Grades: Commercial; powdered; pearl; laundry; tech- 
nical; reagent; edible; U.S.P. 

Uses: Adhesive (gummed paper and tapes, cartons, 
baps, etc.); machine-coated paper; textile filler and 
sizing agent; beater additive in papermaking; gelling 
agent and thickener in food products (gravies, 
custards, confectionery); oil-well drilling fluids; filler 
in baking powders (cornstarch); fabric stiffener in 
laundering: urea-formaldehyde resin adhesives for 
particle board and fiberboard; explosives (nitrostarch); 
dextrin (starch gum); chelating and sequestering agent 
in foods; indicator in analytical chemistry; anticaking 
agent in sugar; face powders; abherent and mold- 
release agent; polymer base (see next entry). 

starch-based polymer. (I) A reactive polyol derived 
from a mixture of a starch with dibasic acids, 
hydrogen-donating compounds, and catalysts dis- 
solved in water; the slurry is subjected to high 
temperatures and pressures, yielding a low-viscosity 
polymer in a 50% solids aqueous solution. A molecular 
rearrangement takes place, and the polymer formed is 
completely different from starch in structure and 
properties. It can be further reacted with acids, bases 
and cross-linking agents. Suggested uses are in high 
wet-strength papers, as binders in paper coatings, as 
moisture barriers in packaging, and as water-resistant 
adhesives. 

(2) Yeast- fermentation of starch to form a biode- 
gradable plastic called pullulan (a trigluco poly- 
saccharide) has been reported to be commercially 
feasible. 

starch dialdchyde. Starch in which the original anhy- 
droglucose units have been partially oxidized to di- 
aldehydc form by oxidation, for example, the product 
of the oxidation of cornstarch by periodic acid. 
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Available in cationic dispersions up to 15% solids 
for mixing with paper pulp. 

Uses: Thickening agent; tanning agent; binder for leaf 
tobacco; adhesives; wet-strength additive in paper. 

starch, modified. Any of several water-soluble polymers 
derived from a starch (corn, potato, tapioca) by 
acetylation, chlorination, acid hydrolysis, or enzymatic 
action. These reactions yield starch acetates, esters and 
ethers in the form of stable and fluid solutions and 
films. Modified starches are used as textile sizing agents 
and paper coatings. Thin-boiling starches have high gel 
strength; oxidized starches made with sodium hypo- 
chlorite have low gelling tendency. Introduction of 
carboxyl, sulfonate, or sulfate groups into starch gives 
sodium or ammonium salts of anionic starches, yield- 
ing clear, non-gelling dispersions of high viscosity. 
Cationic starches result from addition of amino 
groups. 

The glucose units of starch can be crosslinked with 
such agents as formaldehyde, soluble metaphosphates, 
and epichlorohydrin; this increases viscosity and 
thickening power for adhesives, canned foods, etc. 

starch phosphate. An ester made from the reaction of a 
mixture of orthophosphate salts (sodium dihydrogen 
phosphate and disodium hydrogen phosphate) with 
starch. 

Properties; Soluble in cold water (unlike regular starch), 
and has high thickening power. Can be frozen and 
thawed repeatedly without change in physical 
properties. 

Uses: Thickener for frozen foods; taconite ore binder; 
in adhesives, drugs, cosmetics; substitute for arabic 
gum, locust bean gum, and carboxymethyl cellulose. 

starch syrup. See glucose. 

starch, thin-boiling. See starch, modified. 

starch xanthate. A water-insoluble synthetic poly- 
saccharide made by reacting starch with sodium hy- 
droxide and carbon disulfide. Biodegradable. Used to 
encapsulate pesticides; the coating, though insol- 
uble, is permeable to water, thus slowly releasing 
the pesticide. Also used as a rubber reinforcing 
agent. 

starch xanthide. Starch xanthate which has been 
cross-linked with oxygen; used as strengthening 
agent in paper and manufacture of powdered rubbers. 

“Starex.”’’ Trademark for a heat-treated tall oil rosin. 
Uses: Rosin esters; rosin-modified synthetic resins; 
limed rosin; paper size, 

“Starez.”'™ Trademark for a modified polyvinyl ace- 
tate monopolymer resin emulsion. Used as a heatseal 
coating. 

“Starfol.”^^' Trademark for various grades of glyceryl 
monostearate and butyl stearate. Most grades have 
been approved for food additives. 

“Starwax” 100.'’® Trademark for a hard petroleum 
microcrystalline wax; minimum m.p. 180°F. 

“Sta-set.”®'' Trademark for a trichlorophenoxypro- 
pionic acid product for use on apples to reduceprehar- 
vest drop. 

“Sta-Sol” Lecithin Concentrate.”^ Trademark for 
mixtures of naturally occurring phosphatides or phos- 
pholipids, derived from soybean oil. They contain 
some residual oil as a solvent or carrier. Available in 
regular (plastic) or fluid (pourable liquid) form, 
bleached and unbleached. They act as emulsillers, 
stabilizers, antioxidants. 


Uses: Foods, especially chocolate and compound coat- 
ings, candies, bakery products, margarine; industrial 
uses; paints and printing inks, soaps and cosmetics, 
textile compounds, leather tanning, petroleum lubri- 
cants; animal feeds and pet foods. 

“Statex.”'” Trademark for furnace carbon blacks used 
in rubber, printing inks and protective coatings. There 
arc numerous grades. See furnace black. 

‘‘Stat-Eze.’’''®° Trademark for a specially prepared 
quaternary ammonium compound, used as an exter- 
nally applied antistatic agent on plastics, textiles, 
paper and carpeting. 

“Sta-Thik” Starch.'’’^ Trademark for a modified corn 
starch of high viscosity. 

Uses; Wet-end additive in paper indust^; binder for 
both cellulose and mineral wool building materials; 
textile finishing; adhesives; and briquetting. 

Staudinger, Hermann (1881-1965). A German chemist, 
winner of Nobel Prize in 1953 for his pioneer work on 
the structure of macromolecules and polymerization. 
A large part of modem high-polymer chemistry is 
based on his original research. 

“Staybelite.”^“ Trademark for hydrogenated rosin, a 
pale, thermoplastic resin. Acid number 165; USDA 
color X; softening point 75° C; saponification number 
167. 

Uses: Adhesives and protective coatings. 

“Stayco” Starches.'*’^ Trademark for a family of oxi- 
dized starches. Available in five viscosities: S, A, G, C, 
and M. Used by the paper industry for wet-end addi- 
tion, in tub, press, and calender sizing, and as coating 
adhesives. 

“Stayrife.”'”^ Trademark for stabilizers used to provide 
vncicastd heat and light stability to vinyl resins. 
Available in range of products, both liquid and solid. 

“Staysize” 109 Starch.'”^ A white, highly uniform, 
chemically modified corn starch in pearl form de- 
veloped for surface sizing. 

“Stayzyme” Starch.’”" A thick-boiling com starch 
buffered to a pH of 6.3 to 7.0 to produce the proper pH 
for enzyme conversion in the paper mill. 

steam. An allotropic form of water (H 2 O) formed at 
212°F (100°C) and having a latent heat of condensa- 
tion of 540 calories per gram. It has a number of 
industrial uses, one of the most important being the 
production of hydrogen by the steam-hydrocarbon gas 
process (reforming), by the steam-water gas process, 
the steam-iron process, and the steam-methanol 
process. It is also used in steam cracking of gas oil and 
naphtha, in food processing, as a cleaning agent, in 
mbber vulcanization, as a source of heat and power, 
and in distillation of plants for production of essentia! 
oils and perfumes. 

Steam from geothermal sources such as hot springs 
and fumaroles is being utilized as an energy source. 
See geothermal energy, latent heat. 

steam distillation. See hydrodistillation. 

steam reforming. See reforming. 

steapsin. A lipase in the pancreatic juice. Sec enzyme. 

stearamide CH 3 (CH 2 )i 6 CONH 2 . Octadecanamide. 
Properties; Colorless leaflets; m.p. 109°C; b.p. 251°C 
(12 mm); insoluble in water; slightly soluble in alco- 
hol and ether. 

Use; Corrosion inhibitor in oil wells. 
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stearato chromic chloride. A polynuclear complex in 
the form of a six-membered ring. The two chromium 
atoms are bridged on one side by a hydroxyl group, 
and on the other side by the carboxyl oxygens of 
the stearic acid. The water-soluble complex results 
from the neutralization of stearic acid with basic 
chromic chloride. It acts as a water repellent and 
abherent. 

stearic acid (n-octadecanoic acid) CH 3 (CH 2 )i 6 COOH. 
Tlie most common fatty acid occurring in natural 
animal and vegetable fats. Most commercial stearic 
acid is about 45% palmitic acid, 50% stearic acid, 
and 5% oleic acid, but purer grades are increasingly 
used. 

Properties; Colorless, wax-like solid. Odor and taste 
slight, suggesting tallow. Soluble in alcohol, ether, 
chloroform, carbon disulfide, carbon tetrachloride; 
insoluble in water. Sp. gr. 0.8390 (80/4° C); m.p. 
69.6°C; b.p. 361. 1°C; refractive index 1.4299 (80°C). 
Flash point 385° F; autoignition temp. 743° F. Com- 
bustible; nontoxic. 

Derivation: (a) From high-grade tallows and yellow 
grease stearvn by wasftfrrg, ^rfrcrtyscs wvfiV (be 
Twitchell or similar reagent, boiling, distilling, cool- 
ing and pressing; (b) from oleic acid by hydrogenation. 

Grades: Saponified; distilled; single-pressed; double- 
pressed; triple-pressed; U.S.P.; F.C.C.; 90% stearic 
with low oleic; grade free from chick edema factor; 
99.8% pure. 

Containers; Cans; barrels; bags (in slab form); tank 
cars and trucks. 

Uses: Chemicals, especially stearates and stearate 
driers;' lubricants; soaps; pharmaceuticals and cos- 
metics; accelerator activator, dispersing agent; and 
softener in rubber compounds; shoe and metal pol- 
ishes; coatings; food packaging. 

stearin (tristearin; glyceryl tristearate) 

C5H5(C,rH3s02)3. 

Properties: Colorless crystals or powder; odorless; 
tasteless; m.p. 7I.6°C; sp. gr. 0.943 (65°Q; insoluble 
in water; soluble in alcohol, chloroform, carbon di- 
sulfide. Combustible; nontoxic. 

Derivation: Constituent of most fats. 

Grades; Technical; also grades as to source. 

Uses; Soap; candles; candies; adhesive pastes; metal 
polishes; water-proofing paper; textile sizes; leather 
stuffing; mfg. of stearic acid. 

stearin pitch. Sec fatty acid pitch. 

“Stcaritc.”''’^ Trademark for stearic acid produced by 
selective hydrogenation process. Used in rubber 
compounding and other processing. 

stearone. An aliphatic ketone; insoluble in water; 
stable to high temperatures, acids, and alkalies. 
Compatible with high-melting vegetable waxes, paraf- 
fins, and fatty acids. Incompatible with resins, poly- 
mers, and organic solvents at room temperature, but 
compatible with them at high temperature. Used as 
an antiblocking agent. Combustible. Low toxicity. 

N-stcaroyl-para-aminophenol 

HO(aiL)NHCOCH;(CH:)„CH,. 

Properties: White to off-white powder; m.p. 131- 
I34°C; insoluble in water; soluble in polar organic 
sohents (especially when hot) such as alcohol, diox- 
anc, acetone, and dimcthylformamidc. Combustible. 

Use: Antioxidant. 


Stearoyl chloride (n-octadecanoyl chloride) 
CH,(CH2UC0CI. 

Properties; M.p. 23°C; b.p. 174-178°C (2 mm); solu- 
ble in hydrocarbons and ethers. Combustible. 
Containers; Bottles, carboys, steel drums. 

Uses: Preparation of substituted amines and amides, 
acid anhydrides, esterification of alcohols, synthesis 
of other organic compounds. 

Slearyl alcohol (1-octadecanol; octadecyl alcohol) 

CH3(CH2),6CH20H. 

Properties: Unctuous white flakes or granules with 
faint odor and bland taste; sp. gr. 0.8124 (59/4°C); 
b.p. 210.5°C (15 mm); m.p. 59°C. Soluble in alco- 
hol, acetone, and ether; insoluble in water. Combus- 
tible; nontoxic. 

Derivation: Reduction of stearic acid. 

Grades; Commercial; technical; U.S.P. 

Containers: 50-lb bags; 200-lb fiber drums; steam- 
coiled tank cars. 

Uses: Perfumery; cosmetics; intermediate; surface ac- 
tive agents; lubricants; resins. 

^tearj’} mereaptan (ocladscy) mercapian) 
CH3(CH2)|7SH. 

Properties; Solid; M.p. 25°C; b.p. 205-209°C (11 
mm); sp. gr. 0.8420 (25/4° C); refractive index (n 
34/D) 1.4591. 

Grade; 95% (min) purity. 

Hazard; Toxic; strong irritant. 

Uses: Organic intermediate; synthetic rubber pro- 
cessing. 

sttcaryl methacrylate. Group name for 

CH 2 :C(CH 3 )COO(CH 2 )„CH 3 (n = 13 to 17). 

Properties: Density 0.8M g/ml (25/l5°C); boiling 
range 310-370°C (760 mm). 

Containers; Drums. 

Uses: Monomer for plastics, molding powders, sol- 
vent coatings, adhesives, oil additives; emulsions for 
textile, leather, paper finishing. 

Stearyl monoglyceridyl citrate. 

Properties: A soft, practically tasteless, off-white to 
tan, waxy solid having a lard-like consistency. Insol- 
uble in water but is soluble in chloroform and ethyl- 
ene glycol. Low toxicity. 

Derivation: Reaction of citric acid, monoglyceridcs 
of fatty acids (obtained by the glycerolysis of edible 
fats and oils or derived from fatty acids) and stearyl 
alcohol. 

Grade: F.C.C. 

Use: Emulsion stabilizer in foods (not over 0.15%). 

Sfcarylurca. Sec “Warcobase A.” 

steatite. A mixture of talc, clay, and alkaline-earth 
oxides; used chiefly as a ceramic insulator in elec- 
tronic devices. 

“Stcdbac.”''"’ Trademark for stearyl dimethyl benzyl 
ammonium chloride, a hair conditioner used pri- 
marily in after-shampoo hair rinses. 

Mccl. An alloy of iron and 0.02 to 1.5% carbon; it is 
made from molten pig iron by oxidizing out the excess 
carbon and other impurities. The open-hearth process, 
which uses air for this purpose has been supplanted 
by the basic oxygen process in which pure oxygen is 
injected into molten iron. A small percentage of 
steel is also made in the electric furnace, with 
iron ore as oxidant. Low-carbon (mild) steels con- 
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tain 0.02 to 0.3% carbon; medium-carbon grades from 
0.3 to 0.7% carbon; and higb-carbon grades 0.7 to 
1.5%. 

Tliere are many special-purpose types of steel m 
wliicb one or more alloying metals are used, with or 
without special heat treatment. The most common 
additives are chromium and nickel, as in the 18-8 
stainless steels; these add greatly to corrosion re- 
sistance. High-speed and tool steels, designed pri- 
marily for efficient cutting, contain such alloying 
metals as tungsten, molybdenum, manganese, and 
vanadium, as well as chromium. Cobalt and zir- 
conium are used for construction steels. For further 
information, refer to American Iron and Steel Insti- 
tute, New York, N.Y. 

Forms available; Rods, bars, sheet, strips, wire, wool. 
Uses; Construction; ship hulls; auto bodies; ma- 
chinery and machine parts; cables; abrasive; chemical 
equipment; belts for tire reinforcement. 

steel, stainless. Alloy steels containing high percent- 
ages of chromium, from less than 10 to more than 
25%. There are three groups; (1) Austenitic, which 
contain both chromium (16% min.) and nickel (7% 
min.); a stress-corrosion resistant type contains 2% 
silicon. (2) Ferritic, which contain chromium only 
and cannot be hardened by heat treatment. (3) Mar- 
tensitic, which contain chromium and can be hard- 
ened by heat treatment; these are ferromagnetic. A 
subgroup of the martensitic steels comprises the 
precipitation-hardening types. See also SAE steel. 

Steffen process. A process used in beet sugar manu- 
facture to separate residual sugar from molasses. 
Based on the formation of insoluble tricalcium sac- 
charate and its subsequent decomposition to sugar 
in the presence of a weak acid such as carbonic. 

Steinbuhl yellow. See barium chromate. 

“Stellite.”^''' Trademark for a series of cobalt-chromium- 
tungsten alloys. There are nine alloys available in 
the wear-resistant group. 

Uses; Special castings, hard-facing rods, and metal- 
cutting tools. High-temperature grades are also pro- 
duced by the investment casting process for jet en- 
gine turbine blades and vanes. 

sfendomycin salicylate. A fungicide. 

Stengel procMs. A method of making ammonium ni- 
trate fertilizer from anhydrous ammonia and nitric 
acid. The fertilizer particles can be made in differ- 
ent sizes according to the use. 

“Stepan.”''^' Trademark for a series of detergent and 
detergent intermediates, including lauryl sulfates, al- 
kylolamides, fatty alcohol ether sulfates, linear al- 
kylate sulfonates and ethoxylated nonionics. 

“Stcrane.”'” Trademark for prednisolone. 

stcrcobloek polymer. A polymer whose molecule is 
made of comparatively long sections of identical 
stercospecific structure, these sections being sepa- 
rated from one another by segments of different 
structure, as for example, blocks of an isotactic 
polymer interspersed with blocks of the same poly- 
mer with a syndiotactic structure. See polymer, 
stercospecific; block polymer. 
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stereochemistry. A subdiscipline of organic chemistry 
devoted to study of the three-dimensional spatial 
configurations of molecules. One aspect of the sub- 
ject deals with stereoisomers — compounds which 
have identical chemical constitution, but differ as 
regards the arrangement of the atoms or groups in 
space. Stereoisomers fall into two broad classes; 
optica! isomers and geometric (cis-trans) isomers. 
Another aspect of stereochemistry concerns control 
of the molecular configuration of high polymer 
substances by use of appropriate (stereospecific) cat- 
alysts. See also optical isomer; enantiomer; asym- 
metry; polymer, stereospecific; Ziegler catalyst; geo- 
metric isomer. 

stereoisomer. See stereochemistry. 

stereoregular polymer. See polymer, stereospecific. 

stereospecific catalyst. See catalyst, stereospecific. 

stercospecific polymer. See polymer, stereospecific. 

steric hindrance. A characteristic of molecular struc- 
ture in which the molecules have a spatial arrange- 
ment of their atoms such that a given reaction with 
another molecule is prevented or retarded. 

sterilization. (1) Complete destruction of all bacteria 
and other infectious organisms in an industrial, food, 
or medical product; it must be followed by aseptic 
packaging to prevent recontamination, usually by 
hermetic sealing. The methods used involve either wet 
or dry heat, use of chemicals such as formaldehyde 
and ethylene oxide filtration (pharmaceutical prod- 
ucts), and irradiation by ultraviolet or gamma radia- 
tion. Milk is sterilized by heating for 30 seconds at 
I35°C, followed by in-can heating at 1 15°C for sev- 
eral minutes and aseptic packaging. 

(2) Rendering an insect incapable of reproduction 
by radiation or chemical treatment. See chemo- 
sterilant. 

“Sterimine.”^*^ Trademark for trichloromelamine com- 
pounded with salt, wetting agent, and acid phos- 
phate buffer. Available chlorine; 50%. 

Properties; White, free-flowing powder; slight chlo- 
rine odor. 

Containers; 10-, 25-, 100-lb fiber drums. 

Uses; Sanitizer of ion exchange beds, and of surfaces 
of equipment and utensils. 

sterling silver. According to U.S. law this term is re- 
stricted to silver alloys containing at least 92.5% 
pure silver and 7.5% max. other metal (usually cop- 
per). See also silver. 

steroid. One of a group of polycyclic compounds closely 
related biochemically to terpenes. They include 
cholesterol, numerous hormones, precursors of cer- 
tain vitamins, bile acids, alcohols (sterols), and cer- 
tain natural drugs and poisons (such as the digitalis 
derivatives). Steroids have as a common nucleus a 
fused reduced 1 7-carbon-atom ring system, cyclopen- 
tanoperhydrophenanthrene. Most steroids also have 



817 


STOKES’ LAW 


two methyl groups and an aliphatic side-chain at- 
tached to the nucleus. Tlie length of the side<hain 
varies and generally contains 8, 9 or 10 carbon atoms 
in the sterols, 5 carbon atoms in the bile acids, 2 in 
the adrenal cortical steroids, and none in the estrogens 
and androgens. Steroids are classed as lipids because 
of their solubility in organic solvents and insolubility 
in water. 

Most of the naturally occurring steroids have been 
synthesized and many new steroids unknown in na- 
ture have been synthesized for use in medicine, such 
as the fluorosteroids (dexamethasone). 

sterol. A steroid alcohol. Such alcohols contain the 
common steroid nucleus, plus an 8 to 10-carbon-atom 
side-chain and a hydroxyl group. Sterols are widely 
distributed in plants and animals, both in the free 
form and esterified to fatty acids. Cholesterol (q.v.) 
is the most important animal sterol; ergosterol is 
an important plant sterol (phytosterol). 

“Sterosan.”^” Trademark for a brand of chlorquinal- 
dol (q.v.). 

Trademark -fsv a serjas £>.*' .wxwizvj.ir sax- 
face-active agents including polyoxyethylene ethers, 
and polyoxyethylene thioethers. 

STH. See somatotropic hormone, 
stibic anhydride. See antimony pentoxide. 
stibine. See antimony hydride. 

stibium. The Latin name for the element antimony; 
hence the symbol Sb. 

stibnite (gray antimony; antimony glance; antimonite) 
SbiSj. 

Properties; Lead gray mineral; subject to blackish 
tarnish; metallic luster. Soluble in concentrated boil- 
ing hydrochloric acid with evolution of H:S. Sp. gr. 
4.52-4.62; Mohs hardness 2. 

Occurrence; Japan; China; Mexico; Bolivia, Peru, 
South Africa. 

Use; The most important ore of antimony. 

stibophcn Ci;HjNa.iOi6SjSb • 7H:0. Sodium antimony 
II bis(catechol-2,4-disuIfonate) heptahydrate. 
Properties; Wliite, crystalline, odorless powder. Af- 
fected Ijy light. Freely soluble in water; nearly insol- 
uble in alcohol, ether, and chloroform. 

Derivation; Reaction of sodium pyrocatcchol-3,5-di- 
sulfonate with antimony trioxidc and precipitating 
with alcohol. 

Grade; U.S.P. 

Use; Medicine. 

stignia-stcrol Ci^HjsO • HjO. A plant sterol. 

Properties; Anhydrous form has m.p. of I70'’C. In- 
soluble in water; soluble in usual organic solvents. 
Combustible. 

Derivation; From soy or calabar beans. 

Uses; Preparation of progesterone and other impor- 
tant steroids. 

stiibcnc (toluylcne; trans form of alpha, beta-diphenvl- 
cthylenc) aiLCH;CHC4J^. 

Properties; Colorless or sliuhtlv vcllow crsstals; sp. 
gr, 0.9707; m.p. 124-125°C'; b.p. 306-30PC. Soluble 
in benzene and ether; slightly soluble in alcohol; in- 
soluble in water. Combustible. 

Derivation; By passing toluene over hot lead oxide. 
Method of punfication; Crystallization; zone melting 
used for very pure crystals. 


Grades: Technical; pure. 

Uses: Manufacture of dyes and optical bleaches; 
crystals are used as phosphors and scintillators. 

Note: Tile cis form of alpha, beta-diphenylethylene 
(isostilbene), is a yellow oil; b.p. 145°C (13 mm); 
m.p. rC. 

stilbene dye. A dye whose molecules contain both the 
— N=N — and the >C=C< chromophore groups 
in their structure and whose Cl numbers range from 
40000 to 40999. Tliese are direct cotton dyes. 

stilbestrol. See diethj'lstilbestrol. 

stillage. The grain residue from alcohol production, 
used in feeds and feed supplements. 

Stock system. See chemical nomenclature. 

Stoddard solvent. A widely used dry'-clcaning solvent. 
U.S. Bureau of Standards and ASTM D — 484 — 52 
define it as a petroleum distillate clear and free 
from suspended matter and undissoh’cd water, and 
free from rancid and objectionable odor. Tlie mini- 
mum flash point is 100°F. Distillation range: not 
hss than 50% over at J3&°F (} ?7°C), 9l}^c over at 
375°F (190°C), and the end point not higher than 
410°F (210°C). Autoignition temp. 450°F. Combus- 
tible. 

Containers; 55-gal steel drums; tank cars; tank trucks. 
Hazard; Moderate fire risk. Moderately toxic by in- 
gestion. Tolerance, 200 ppm in air. 

“Stod-Sol.”^ Trademark for a petroleum solvent 
prepared by straight-run distillation. 

Properties; Water-white; initial boiling point 308- 
316°F, 95% distills between 363-373'’F; sp. gr. 0.780 
(60°F); flash point (TCC) lOJ'F; mild, nonrcsidual 
odor. Combustible. 

Hazard; Moderate fire risk. 

Use: Dry cleaning. 

stoichiometry. Tlie branch of chemistry and chemical 
engineering that deals with the quantities of sub- 
stances that enter into and are produced by chemi- 
cal reactions. For example, when methane unites 
with oxygen in complete combustion, 16 grams of 
methane require 64 grams of oxygen. At the same 
time 44 grams of carbon dioxide and 36 grams of 
water are formed as reaction products. Every chem- 
ical reaction has its characteristic proportions. 
Tlie methods of obtaining these from chemical formu- 
las, equations, atomic weights and molecular weights, 
and determination of what and how much is used 
and produced in chemical processes is the major 
concern of stoichiometry. 

Stokes’ law. (1) The rate at which a spherical particle 
will rise or fall when suspended in a liquid medium 
varies as the square of its radius; the density of the 
particle and the density and viscosity of the liquid 
arc essential factors. Stokes’ law is used in determin- 
ing sedimentation of solids, creaming rate of fat 
particles in milk, etc. Tlie equation is; 

h ^ ftD'ip, - pi) 

~ t 

where v is the terminal velocity, /; the height of fall, 
r the time, g the gravitational constant. D. the parti- 
cle diameter, p,. p are the densities of the solid and 
the suspending medium, respectively, and p is the 
viscosity. 
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(2) In atomic processes, the wavelength of fluores- 
cent radiation is always longer than that of the ex- 
citing radiation. 

storage. Methods of keeping raw materials, finished 
goods, or food products while awaiting use, ship- 
ment, or consumption. Normally materials are stored 
in suitably protected interior areas, though in some 
cases outdoor storage is practicable, e.g., logs for 
wood pulp, materials received in metal drums, and 
certain bulk solids. 

Raw materials. These should be stored in well- 
ventilated room's at temperatures ranging from about 
35 to 100°F. Materials which may react to form 
hazardous products in case of spillage should be kept 
well separated; oxidizing agents (nitrates, peroxides, 
etc.) should not be stored near reducing or combus- 
tible materials. Heat-sensitive materials should be 
kept away from hot pipes or other heat source, es- 
pecially in the case of flammable liquids. Textiles, 
paper and other hygroscopic materials require a 
humidity-controlled environment. 

Finished goods. Combustible products that may 
build up internal heat on long standing at high tem- 
peratures should be stored in well-ventilated or air- 
conditioned areas, e.g., paper (as in telephone books), 
bulk wool and cellulosics. 

Food Products. Long shelf-life at or near room 
temperature is highly desirable for processed foods. 
Tliis is achieved partly by use of antioxidants and 
other preservatives, and partly by processing tech- 
niciues. Much experimental work has been done in 
this field. Refrigerated storage at temperatures near 
40°F is used for meats, eggs and other dairy prod- 
ucts. Meats and quick-frozen foods can be stored in- 
definitely at or below 0°F. Controlled-atmosphere 
storage to retard post-harvest ripening has long been 
used for unprocessed fruits and vegetables (see atmo- 
sphere, controlled). 

storage battery. A secondary battery, so called be- 
cause the conversion of chemical to electrical energy 
is reversible, and the battery is thus rechargable. 
An automobile battery usually consists of from 12 to 
17 cells with plates (electrodes) made of sponge lead 
(negative plate or anode) and lead dioxide (positive 
plate or cathode), which is in the form of a paste. The 
electrolyte is sulfuric acid. Tlte chemical reaction that 
yields electric current is Pb + PbOi + 2 H 2 S 04 »— * 
2 PbS 04 + 2 H 2 O + 2e. More complicated and ex- 
pensive types have nickel-iron, nickel-cadmium, 
silver-zinc and silver-cadmium as electrode materials. 
A sodium-liquid sulfur battery for high-temperature 
operation as well as a chlorine-zinc type using ti- 
tanium electrodes have also been developed. See also 
battery, 

storax. U.S.P. name for styrax (q.v.). 

“Stoxil.”” Trademark for a brand of idoxuridine (q.v.). 

STP. Abbreviation for standard temperature and 
pressure, i.e., 0° C and 1 atmosphere pressure. 

STPP. Abbreviation for sodium tripolyphosphate. 

straight-chain. See aliphatic. 

straight-run. See gasoline. 

stramonium (jimson weed; thorn apple; stinkweed). 
Derivation: Dried leaves and flowering tops of Datura 
strarnonium or its variety tutula. 

Constituents: Atropine, scopolamine, proteins, al- 
bumin. 

Occurrence: Europe; Asia; America. 


Hazard: Toxic; skin irritant. 

Uses: Medicine (antispasmodic); source of alkaloids, 
strangeness. See antiparticle. 

“Stratabond.””^ Trademark for organic phosphate 
coatings used for the preparation of steel, galvanized 
steel, and aluminum for painting. Application by 
spray, dip, flow-coat or roller coat. 

streaming potential. A potential resulting from the fric- 
tion of a liquid passing through a tube or pipe; its 
strength depends on the viscosity of the liquid, diam- 
eter of the pipe, and rate of flow. This can be a factor 
in pipelines conveying oil and chemicals. 

“Stren.”^* Trademark for a high-strength, and low- 
elongation nylon monofilament for fishing lines. 

streptolin. 

Properties: An antibiotic, isolated as the hydrochloride. 
Gummy mass; soluble in water; most stable at pH 
3.0-3.5. 

Derivation: Produced by Streptomyces no. 11. 
Hazard: May be toxic. 

Uses: Antibiotic; possible rodenticide. 

streptomycin C21H39N7O12. A specific antibiotic, but the 
term is also used loosely to designate several chemically 
related antibiotics produced by actinomycetes. Strep- 
tomjicin is produced by Streptomyces griseus and 
consists of streptidine attached in glycosidic linkage 
to the disaccharide, streptobiosamine. It is active 
against gram-negative bacteria and the tubercle 
bacillus. 

Properties; A base which readily forms salts with anions. 
Quite stable but very hygroscopic. 

Units: One unit equals one microgram of pure crystal- 
• line streptomycin base. 

Derivation: From streptomyces griseus by submerged 
culture. The streptomycin is then concentrated by ad- 
sorption on activated carbon and purified. 

Hazard; Possible damage to nerves and kidneys may 
result. Use restricted by FDA. 

Use; Medicine (usually as sulfate). 

See also dihydrostreptomycin. 

streptonigrin (USAN) C25H22N40g. An antibiotic de- 
rived from Streptomyces flocculus. Dark brown rec- 
tangular crystals. 

“Stripkolex.”^* Trademark for a dynamite for coal- 
stripping operations. 

“Stripolite.” Trademark for a modified sodium sul- 
foxylate formaldehyde. Used as a powerful reducing 
agent to strip dyed colors from wool and synthetics. 

stripping. 

(1) Removal of relatively volatile components from a 
gasoline or other liquid mixture by distillation, 
evaporation, or by passage of steam, air or other gas 
through the liquid mixture. 

(2) Rapid removal of color from an improperly dyed 
fabric or fiber by a chemical reaction. Compounds 
used for this purpose in vat dyeing or in discharge 
printing are termed discharging agents. Substances 
commonly used as strippers are sodium hydrosulfite, 
titanous sulfate, sodium and zinc formaldehyde 
sulfoxylates. 

strontia. See strontium oxide. 

strontianite SrCOg. Natural strontium carbonate. 
Properties; Color white, gray, yellow, green; luster 
vitreous; Mohs hardness 3.5-4; sp. gr. 3.7. 



819 


STRONTIUM FLUORIDE 


Occurrence; California, New York, Washington; 
Germany; Mexico. 

Use; Source of strontium chemicals. 

strontium Sr Metallic element, of atomic number 38, 
Group IIA of Periodic Table. Atomic weight 87.62. 
Valence 2. Radioactive isotopes Sr-89 and Sr-90. 
Tiiere are 4 stable isotopes. 

Properties; Pale yellow, soft metal, chemically similar to 
calcium. Soluble in alcohol and acids; decomposes 
water on contact. Occurs in nature in the minerals 
strontianite (carbonate) and celestite (sulfate). Sp. 
gr. 2.54; m.p. 752° C; b.p. I39(PC. Low toxicity. 
Derivation; (a) Electrolysis of molten strontium chlo- 
ride in a graphite crucible with cooling of the upper, 
cathodic space; (b) thermal reduction of the oxide with 
metallic aluminum (strontium aluminum alloy 
formed), and distilling the strontium in a vacuum. 
Grade; Technical. 

Containers; Glass bottles containing sufficient naphtha 
to cover the metal. 

Hazard; Spontaneously flammable in powder form; 
ignites when heated above melting point. Reacts with 
wafer to cvoiVe fiyo'rogen. Store anotr napiVfi'fii. 

Uses; Alloys; “getter” in electron tubes. 

Shipping regulations; (Air) (alloys) Flammable Solid 
label; (metal in organic solvent), (Air) Not ac- 
ceptable on passenger planes. 

strontium 90. Radioactive strontium isotope. 

Properties; Half-life, 38 years; radiation, beta. 
Derivation; From the fission products of nuclear reactor 
fuels. 

Forms available; A mixture containing strontium 90, 
yttrium 90, and strontium 89 chlorides in hydro- 
chloric acid solution; also as the carbonate and 
titanate. 

Hazard; Highly toxic radioactive poison; present in 
fallout from nuclear explosions. Absorbed by growing 
plants; when ingested attacks bone marrow with 
possibly; fatal results. It may be partially removed 
from milk by treatment with Vermiculitc (q.v.). 

Uses; Radiation source in industrial thickness gauges; 
elimination of static charge; treatment of eye diseases; 
in radio-autography to determine the uniformity of 
material distribution; in electronics for studying 
strontium oxide in vacuum tubes; activation of 
phosphors; source of ionizing radiation in luminous 
paint; cigarette density control; measuring sill density; 
atomic batteries, etc. 

Shipping regulations; (Rail, Air) Consult regulations. 

strontium acetate Sr(C:H30;)2 • 'A H;0. 

Properties; White, crystalline powder; soluble in water. 
Loses '/5H;0 at 150°C. 

Derivation; Interaction of strontium hydroxide and 
acetic acid, followed by crystallization. 

Grades; Technical; reagent. 

Use; Medicine; intermediate for strontium compounds; 
catalyst production. 

strontium arsenite Sr(AsO:).’ ■ 4H2O (approx.). 
Properties; White powder, slightly soluble in water and 
alcohol. Odorless; soluble in dilute acids. 

Hazard; Highly toxic. 

Use; Medicine. 

Shipping regulations; (Rail, Air) Poison label, 
strontium bromate Sr(BrOi).' ' H;0. 

Properties; Colorless or yellowish, crystalline, lustrous 
powder. Hygroscopic. Soluble in water. Sp. gr. 3.773; 
loses H;0 at I20’C; decomposes 24(FC. 


Hazard; Moderately toxic. Strong oxidant; fire risk in 
contact with organic materials. 

strontium bromide SrBrj • 6H2O. 

Properties; White, hygroscopic crystals or powder. 
Soluble in water, alcohol, and amyl alcohol. Insoluble 
in ether. Sp. gr. 2.386 (25/4°C); loses 4H;0 at 
89°C, remaining H:0 by I80°C; m.p. anhvdrous 
salt 643° C. 

Derivation; Strontium carbonate is treated w'ith bro- 
mine or hydrobromic acid. 

Grades; Anhydrous powder; crystal; technical; C.P. 
Containers; Bottles; I50-lb drums. 

Hazard; Moderately toxic by ingestion and inhalation. 
Uses; Medicine; laboratory reagent. 

strontium carbonate SrCOj. 

Properties: White, impalpable powder. Soluble in acids, 
carbonated water and solutions of ammonium salts; 
slightly soluble in water. Sp. gr. 3.62; loses CO: at 
1340°C. Low toxicity. 

Derivation: Celestite is boiled with a solution of am- 
monium carbonate or is fused with sodium carbonate. 
Grades; Precipitated; technical; natural; reapent. 
Containers: 50-lb bags; drums. 

Uses: Catalyst; in radiation-resistant glass for color 
television tubes; ceramic ferrites; pyrotechnics. 

strontium chlorate (a) SrfClO^):; (b) Sr(CIOj): • 8H:0. 
Properties; White, crystalline powder. Soluble in water; 
slightly soluble in alcohol, (a) Sp. gr. 3.152; m.p., 
decomposes at 120°C. 

Derivation: Strontium hydroxide solution is warmed 
and chlorine passed in, with subsequent crystallization. 
Grades: Technical; reagent. 

Containers: Tins; glass bottles. 

Ha7.ard; Dangerous explosion risk in contact with or- 
ganic materials; highly sensitive to shock, heat and 
friction. Moderately toxic by ingestion. 

Use: Manufacture of red-fire and other pyrotechnics; 
tracer bullets. 

Shipping regulations: (wet and dry) (Rail) Yellow label. 
(Air) Oxidizer label. 

strontium chloride (a) SrCb; (b) SrCl: • 6H:0. 
Properties: White, crystalline needles; odorless; sharp, 
bitter taste; soluble in water and alcohol, (a) Sp. gr. 
3.054; m.p. 872°C; b.p. I250°C. (b) Sp. gr. 1.964; 
m.p. loses 6H:0 at 1 12°C. 

Derivation: Strontium carbonate is fused with calcium 
chloride, the melt extracted with water, the solution 
concentrated and crystallized. 

Grades: Reagent; technical; anhydrous. 

Containers: Bottles; wooden kegs; fi^r drums; car- 
loads. 

Uses: Strontium salts; pyrotechnics; medicine; electron 
tubes. 

strontium chromate SrCrOj. 

Properties; Light yellow pigment; sp. gr. 3.84; rust- 
inhibiting and corrosion-resistant properties. Has good 
heat and light resistance and low reactivity in high acid 
vehicles. 

Containers: Fiber drums. 

Uses; Metal protective coatings to prevent corrosion: 
pohwinyl chloride resins to produce pastel primrose 
yellows; pyrotechnics. 

strontium dioxide. Sec strontium peroxide, 
strontium fluoride SrF;. 

Properties: \\7iitc powder; soluble in hvdrochloric acid 
and hydrofluoric acid. Insoluble in' water. Sp. nr. 
4.2; m.p. 1463° C; b.p. 2489° C. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Grades: Crystal, 99.2% pure. _ _ . . . 

Hazard; Toxic. Tolerance (as F), 2.5 mg per cubic 
meter of air. „ , 

Uses: Medicine; substitute for other fluorides; electronic 
and optical applications; single crystals for lasers; 
high-temperature dry film lubricants. 

strontium hydrate. See strontium hydroxide. 

strontium hydroxide (strontium hydrate) (a) Sr(OH) 2 ; 
(b) Sr(OH )2 • ?,H 20 . , ^ - 

Properties: Colorless, deliquescent crystals. Soluble in 
acids and hot water; slightly soluble in cold water. 
Absorbs carbon dioxide from air. Sp. gr. (a) 3.625; 
m.p. 375° C; decomposes 710°C. (b) Sp. gr. 1.90. 
Low toxicity. 

Derivation: Heating the carbonate or sulfide in steam. 
Grades: Technical; C.P.; reagent. 

Containers; Bottles; drums. 

Uses: Extraction of sugar from beet sugar molasses; 
lubricant soaps and greases; stabilizer for plastics; 
glass; adhesives. 

strontium hyposulfite. See strontium thiosulfate. 

strontium iodide (a) SrU • 6 H 2 O. 

Properties; (a) White, crystalline plates; decomposes 
in moist air. Becomes yellow on exposure to air or 
light, (b) White crystals; soluble in water and alcohol, 
(a) Sp. gr. 4.549; m.p. 5l5°C; b.p. decomposes, (b) 
Sp. gr. 2.67 (25° C); decomposes 90° C. 

Derivation; By treating strontium carbonate with 
hydriodic acid. 

Hazard: Moderately toxic by ingestion and inhalation. 
Uses; Medicine; intermediate. 

strontium lactate Sr(C 3 H 503)2 • SHiO. 

Properties: White crystals or granular powder. Soluble 
in water, alcohol, ether. Odorless. 

Use; Medicine. 

strontium molybdate SrMo04. 

Properties; Crystalline powder; density 4 g/cc; m.p. 

1600° C (approx); insoluble in water. Low toxicity. 
Grades: 99.39% pure; single crystals. 

Uses: Anticorrosion pigments; electronic and optical 
applications; single-crystal, solid-state lasers. 

strontium monosulflde. See strontium sulfide. 

strontium nitrate Sr(N 03 ) 2 . 

Properties; White powder. Soluble in water; slightly 
soluble in absolute alcohol. Sp. gr. 2.98; m.p. 570°C; 
b.p. 645° C. 

Derivation: A concentrated solution of strontium 
chloride is treated with a solution of sodium nitrate. 
Grades; Technical; reagent. 

Containers: Bags; barrels; drums. 

Hazard: Moderately toxic. Strong oxidizing agent. 
Fire risk in contact with organic materials. May ex- 
plode when shocked or heated. 

Uses: Pyrotechnics; marine signals, railroad flares; 
matches; medicine; intermediate; electron tubes. 
Shipping regulations; (Rail) Yellow label. (Air) Oxidizer 
label. 

strontium nitrite Sr(N 02 ) 2 . 

Properties; White or yellowish powder, or hygroscopic 
needles. Soluble in water; insoluble in alcohol. Sp. gr. 
2.8. Decomp, at 240°C. 

strontium oxalate SrCiO^ • H 2 O. 

Properties; White, odorless powder; loses H^Oat 150° C; 
insoluble in cold water. 

^Hazard; May be toxic. 

'‘tlses: Pyrotechnics; catalyst manufacture; tanning. 


strontium oxide (strontia) SrO 
Properties: Grayish white powder; sp. gr. 4.7; m.p. 
2430° C; b.p. approx 3000° C. Soluble in fused potas- 
sium hydroxide; converted to hydroxide by water. 
Combustible. 

Derivation; Decomposition of strontium carbonate or 
hydroxide. 

Grades: Lump; powder; porous carbide-free; reagent. 
Containers; Sealed cans; drums. 

Uses.; Manufacture of stcoutiuru salts; pyrotecliuics; 
pigments; medicine; greases and soaps; a major des- 
iccant. 

strontium perchlorate Sr(CI 04 ) 2 . 

Properties; Colorless crystals; very soluble in water and 
alcohol. 

Hazard; Moderately toxic. Fire and explosion risk in 
contact with organic materials. 

Uses: Oxidizing agent; pyrotechnics. 

Shipping regulations: (Rail) Yellow label. (Air) Oxidizer 
label. 

strontium peroxide (strontium dioxide) (a) Sr 02 (b) 
Sr 02 - 8 H 2 O. 

Properties: White powder; odorless and tasteless; sp. gr. 
(a) 4.56; m.p., decomposes at 215° C; (b) sp. gr. 1.951; 
loses 8 H 2 O at 100°C and decomposes when heated to a 
higher temperature. Soluble in ammonium chloride 
solution and alcohol; decomposes in hot water. Slightly 
soluble in cold water. 

Derivation; (a) By passing oxygen over heated strontium 
oxide, (b) Reaction of strontium hydroxide and hydro- 
gen peroxide. 

Hazard; Dangerous fire and explosion risk in contact 
with organic materials; sensitive to heat, shock, cat- 
alysts, reducing agents. 

Uses: Bleaching; medicine; fireworks. 

Shipping regulations: (Rail) Y ellow label. (Air) Oxidizer 
label 

strontium-potassium chlorate (potassium-strontium 
chlorate) SrfClOj)! • 2 KCIO 3 . 

Properties; White, crystalline powder. Soluble in water. 
Grade; Technical. 

Hazard: Dangerous fire and explosion risk in contact 
with organic materials; sensitive to heat, slioek, cat- 
alysts, reducing agents. 

Use; Pyrotechnics. 

Shipping regulations: (Rail, Air) Chlorates n.o.s. 
Oxidizer label. 

strontium salicylate Sr(C 7 H 503)2 • 2 H 2 O. 

Properties: White crystals or powder; odorless with 
sweet saline taste. Soluble in water and alcohol; de- 
composes when heated. Protect from light. 
Derivation; Interaction of strontium carbonate and 
salicylic acid. 

Uses: Medicine; pharmaceutical and fine chemical 
manufacture. 

strontium stearate Sr(OOCCi 7 H 3 s) 2 . 

Properties: White powder; m.p. I30-I4(PC. Insoluble in 
alcohol; soluble (forms gel) in aliphatic and aromatic 
hydrocarbons. 

Use; Grease and wax compounding, 
strontium sulfate SrS 04 . 

Properties; White precipitate or crystals of the mineral 
celestite. Odorless. Slightly soluble in concentrated 
acids; very slightly solutsle in water; insoluble in 
alcohol and dilute sulfuric acid. Sp. gr. 3.71-3.97; 
m.p. 1605°C. 

Derivation; (a) Celestite is ground, (b) Precipitation of 
any soluble strontium salt with sodium sulfate. 
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Grades; Natural; precipitated; air-floated, 90%, 325 
mesh; free from sodium salts; C.P. 

Uses: Pyrotechnics; ceramics and glass; paper manufac- 
ture. 

strontium sulfide (strontium monosulfide) SrS. 
Properties: Gray powder. Has hydrogen sulfide odor 
when in presence of moist air. Soluble in acids (de- 
composes); slightly soluble in water. Sp. gr. 3.7; m.p. 
above 200(FC. 

Derivation: Reduction of ceiestite with coke at high 
temperatures. 

Grades; Technical; high purity. 

Containers; Glass bottles; sealed drums. 

Hazard: Irritant to skin and tissue. Moderate fire and 
explosion risk. 

Uses: Depilatory; luminous paints; source of hydrogen 
sulfide; manufacture of strontium chemicals. 

strontium tartrate SrC4Hj06 ■ 4 H 2 O. 

Properties; White crystals; sp. gr. 1.966; slightly soluble 
in water. Combustible. Low toxicity. 

Use: Pyrotechnics. 

strontium thiosulfate (strontium hyposulfjte) 

SrSjOj ■ 5HjO. 

Properties: Fine needles. Soluble in water; insoluble in 
alcohol; sp. gr. 2.17; m.p. loses 4HiO at 100° C. 

strontium titanate SrTiOj. 

Properties: Powder, sp. gr, 4.81; m.p. ca 2060° C. In- 
soluble in water and most solvents. Low toxicity. 
Grades: Technical; single crj'stals. 

Use: Electronics; electrical insulation. 

strontium zirconatc SrZrOj. 

Properties: Powder; m.p. ca 2600° C. Low toxicity. 
Use: Electronics. 

“Structo-Foam.”' Trademark for expanded polystyrene 
foam products used for insulation in building, 
refrigerator cars and trucks and for bouyancy in 
floats, moorings, etc. 

structural antagonist. See antagonist, structural. 

structural formula. Sec formula, chemical. 

“Strucx-80.”''’' Trademark for a fine particle size grade 
of hydrated aluminum silicate produced from kaolin. 
Used in paint systems. 

“Slruflow.”'"' Trademark for large, thin, platcy particles 
of hydrated aluminum silicates produced from kaolin. 
Particle size; 10 to 20 microns in diameter, 1.0 micron 
thick. Used in paint systems. 

strychnidinc C 2 tH;.<ON 2 . 

Properties: Colorless crystals; m.p. 256°C. 

Use; Reagent for nitrate determination. 

strychnine C:iH.':N:0.'. An alkaloid. 

Properties: Hard, white, crystals or powder; bitter 
taste. M.p. 268-290*° C: b.p. 270° C (5 mm). Soluble in 
chloroform; .slightly soluble in alcohol and benzene; 
slightly soluble in water and ether. 

Derivation: Extraction of the seeds of Nux vomica with 
acetic acid, filtration, precipitation by alkali and 
filtration. 

Grades; Crystal; powder; technical. 

Hazard: Hfghly toxic by ingestion and inhalation; tol- 
erance. 0.15 mg per cubic meter of air. 

Uses: In medicine as such, or as phosphates; rodent 
poison. 

Shipping regulations; (Rail. Air) Poison label. 


“Strycin.”'"^ Trademark for streptomycin syrup. 

stuff. Term used by paper makers to refer to the aqueous 
pulp suspension fed onto the fourdrinicr wire from 
the headbox. Sec also furnish. 

“Sty-Grade.””* Trade mark for an additive to poly- 
styrene which imparts biodegradability, primarily for 
such disposable products as plastic bottles. 

“Stymer” Vinyl Styrene.” Trademark for resins used 
as sizes for filament acetates. 

LF. A vinyl resin, soluble with ammonium hydroxide. 
S. Styrene copolymer resin, soluble in water. 

S-type synthetic elastomer. See styrene-butadiene rub- 
ber. 

“Styphen."”’ Trademark for a mixture of styrenated 
phenols. 

Use; Antioxidant. 

styphnic acid (2,4,6-trinitroresorcinol) 

C6H(0H)2(N02).,. 

Properties; Yellow crystals; astringent taste; an initiat- 
ing explosive; m.p. 179-180°C; forms additive com- 
pounds with many hydrocarbons. Soluble in ethyl 
alcohol and ether; slightly soluble in water. 
Derivation; Nitration of resorcinol. 

Hazard; Severe explosion risk when heated. Probably 
toxic. 

Use; Priming agents in the explosives industry. 
Shipping regulations; (Rail) Consult authorities. (Air) 
(dry or wet with less than 10% water) Not acceptable; 
(wet with not less than 10% water) Flammable Solid 
label. 

Legal label name: trinitroresorcinol. 

styracin. See cinnamyl cinnamatc. 

“Styrafil."”’ Trademark for polystjTcnc with glass fiber 
reinforcement. 

slyralyl acetate. See alpha-methylbenzyl acetate. 

styralyl alcohol. See alpha-methylbenzyl alcohol. 

Styrax. A type of balsam found in Central America and 
the Near East. Sec balsam. 

Styrenated oil. A dry’ing oil whose drying and hardening 
characteristics have been modified by incorporation of 
styrene or a similar monomer. 

Styrene. See polystyrene; styrene monomer. 

Styrene monomer (vinylbenz.ene; phcnylcthylcnc; cinna- 
mcnc) C(.HsCH;CH 2 . 

Properties; Colorless, oily liquid; aromatic odor. F.p. 
-30.63°C; b.p. 14S.2°C; sp. gr. (25/25°C) 0.9045; 
x\l/gal (20° C) 7.55 lbs; flash point 88° F. Autoignition 
temp 914° F. Insoluble in water; soluble in alcohol and 
ether. Readily undergoes polymeriz.ation when heated 
or exposed to light or a peroxide catalyst. The 
polymerization releases heat and may become e.x- 
plosivc. 

Derivation: From ethylene and benzene in the presence 
of aluminum chloride to yield ethylbenzene, which is 
catalyiically dehydrogenated at about 630°C to form 
styrene. 

Grades; Technical 99.2%; polymer 99.6%. 

Containers; Glass bottles; carboys; steel drums; tank 
cars and tank trucks. 

Haz.ard; Moderately toxic by ingestion and inhalation. 
Tolerance, 100 ppm in air. Flammable, moderate fire 
risk. Explosive limits in air 1. 1 to 6.1%, Must be 
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inhibited during storage. Safety data sheet available 
from Manufacturing Chemists Assn., Washington, 
D.C. 

Uses: Polystyrene plastics; SBR, ABS and SAN resins; 
protective coatings (Styrene-butadiene latex; alkyds); 
styrenated polyesters; rubber-modified polystyrene; 
copolymer resins; intermediate 

Shipping regulations: (Rail) Not listed. (Air) (in- 
hibited) No label required; (uninhibited) Not ac- 
ceptable. 

styrene-acrylonitrile. See polystyrene. 

styrene-butadiene rubber (SBR). By far the most widely 
used type of synthetic rubber; its consumption for all 
applications is about four times that of polybutadiene, 
its nearest competitor, and I'/i times that of all other 
elastomers combined. Its manufacture involves co- 
polymerization of about 3 parts butadiene with 1 part 
styrene. These materials are suspended in finely divided 
emulsion form in a large proportion of water, in the 
presence of a soap or detergent. Also present in small 
amounts are an initiator or catalyst which is usually a 
peroxide, and a chain-modifying agent such as 
dodecyl mercaptan. 

Uses: Tires, footwear, mechanical goods; coatings; 
adhesives; solvent-release sealants; carpet backing. 
See also rubber, synthetic; polymerization; free radical. 

styrene nitrosite. A compound resulting from the reac- 
tion between styrene and nitrogen dioxide and used as 
a qualitative or quantitative specific test for monomeric 
styrene in mixtures with other hydrocarbons. 

styrene oxide CeHsCHOCHi. 

Properties: Colorless to pale straw-colored liquid. 
Boiling range (5 to 95%) 194.2-195°C; f.p. -36.6°C; 
flash point 180°F (COC); refractive index (n 25/D) 
1.5328; sp. gr. (25/4°C) 1.0469; miscible with ben- 
zene, acetone, ether, and methanol. Combustible. 
Hazard: Moderately toxic and irritant. 

Uses: Highly reactive organic intermediate. 

“Styrcsol.”^* Trademark for a group of styrenated 
alkyd resins with air-drying and baking properties and 
high resistance to gasoline, alkalies, acids, and water. 

“Styrocrcte.”^” Trademark for latex formulation used 
as an additive for cement mortar to bond plastic foam 
to various surfaces. 

“Styretex.”''^'' Trademark for styrenated alkyd resins. 

“Styrofoam.”^’’ Trademark for expanded, cellular 
polystyrene (available in colors). 

Used: Insulating material; light-weight materials for 
boats, toys, etc.; separators in packing containers; 
airport runways; highway construction; battery cases. 

“Styron.”^” Trademark for polystyrene resins; general 
purpose, medium and hi impact, heat and impact- 
heat resistant, and light-stabilized resins (“Styron 
Verelite”). Available in wide range of translucent 
and opaque colors, as well as natural and crystal. 
Uses: Packaging, toys, appliance parts, bottle closures 
and containers, hot and cold drinking cups, television 
cabinet backs, automotive components and machine 
housings, lighting equipment. 

styryl carbinol. See cinnamic alcohol, 
suberanc. See cycloheptane. 

suberic acid (octanedioic acid) HOOC(CH 2 ) 6 COOH. 
Properties: Colorless crystals from water; m.p. 143°C; 
b.p. 279^C at 100 mm. Sparingly soluble in ether; 
soluble in alcohol and hot water; slightly soluble in 
cold water. Combustible. 


Derivation: Oxidation of cyclooctene or cyclooctane. 
Uses: Intermediate for the synthesis of drugs, dyes and 
high polymers. 

suberone. See cycloheptanone. 

sublimation. The direct passage of a substance from solid 
to vapor without appearing in the intermediate (liquid) 
state. An example is solid carbon dioxide which 
vaporizes at room temperature; the conversion may 
also be from vapor to solid under appropriate condi- 
tions of temperature. 

subnuclear particle. A particle either found in the nucleus 
or observed coming from the nucleus as the result of 
nuclear reaction or rearrangement, i.e., neutrons, 
mesons, etc. 

substance. Any chemical element or compound. All 
substances are characterized by a unique and identical 
constitution, and are thus homogeneous (q.v.). “A 
material of which every part is like every other part is 
said to be homogeneous and is called a substance.” 
(Black and Conant, “Practical Chemistry.”) 

See also homogeneous. 

substantive dye. See direct dye. 

substituent. An atom or radical that replaces another in 
a molecule as the result of a reaction. See substitution. 

substitution. The replacement of one element or radical 
by another as a result of a chemical reaction. Chlorina- 
tion of benzene to produce chlorobenzene is a typical 
example; in this case a chlorine atom replaces a hydro- 
gen atom in the benzene molecule. 

substrate. (1) A substance upon which an enzyme or 
ferment acts. (2) Any solid surface on which a coating 
or layer of a different material is deposited. 

subtillin. An antibiotic produced by the metaboUc 
processes of a strain of Bacillus subtilis. It is a cyclic 
polypeptide similar to bacitracin in chemical structure 
and antibiotic activity, but not as important clinically. 
Subtilin is active against many gram-positive bacteria, 
some gram-negative cocci, and some species of fungi. 
It is a surface tension depressant, and its antibiotic 
action is increased by use of wetting agents. 
Properties: Soluble in water in pH range 2.0-6.0; 
soluble in methanol and ethanol (up to 80%); insoluble 
in dry ethanol or other common organic solvents. Rela- 
tively stable in acid solutions. Inactivated by pepsin 
and trypsin, and destroyed by light. 

Uses: Medicine; seed disinfectant. 

succinaldehyde (butanedial) OHCCH 2 CH 2 CHO. 
Properties: Liquid; sp. gr. 1.064 (20/4°C); b.p. 169- 
170°C. Refractive index 1.4254. Soluble in water, 
alcohol, and ether. The name succinaldehyde is 
often incorrectly used in commerce as a synonym for 
succinic anhydride. 

succinic acid (butanedioic acid) C 02 H(CH 2 ) 2 C 02 H. 
Properties: Colorless crystals; slightly soluble in water; 
soluble in alcohol and ether; odorless; acid taste. Sp. 
gr. 1.552; m.p. 185°C; b.p. 235°C. Combustible. 
Low toxicity. 

Derivation: Fermentation of ammonium tartrate. 
Grades: Technical; C.P.; F.C.C. 

Containers: Bottles, barrels; kegs; fiber drums. 

Uses: Medicine; organic synthesis; manufacture of 
lacquers, dyes, esters for perfumes, succinates; pho- 
tography; in foods as a sequestrant, buffer, neutral- 
izing agent. 

succinic acid, 2,2-dimethylhydrazide 
(CHjlrNNHCOCHjChjCOOH. 

Properties: White crystals; m.p. 155°C; pH 3.8 (500 
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ppm); soluble in water; insoluble in simple hydro- 
carbons. 

Use; Growth retardant used in greenhouses; retards 
premature fruit drop. 

succinic acid peroxide (H00CCH2CH2C0)202. 
Properties; Fine white, odorless powder; m.p. 125°C 
(dec). Moderately soluble in water, insoluble in pe- 
troleum solvents and benzene. 

Hazard; Moderately toxic by ingestion and inhalation; 
irritant to skin. Fire risk in contact with combustible 
materials. 

Uses; Polymerization catalyst; deodorants; antiseptics. 
Shipping regulations; (Rail) (Air) Yellow label. Organic 
Peroxide label. 

succinic anhydride (2,5-diketotetrahydrofurane; succinyl 

r j 

oxide; butanedioic anhydride) H2CC(0)0C(0)CH2. 
Properties; Colorless or light-colored needles or flakes; 
sp. gr. 1.104 (20/4'>C); m.p. 120°C: b.p. 261°C. 
Soluble in alcohol and chloroform; insoluble in water. 
Sublimes at 1 15° C at 5 mm pressure. Combustible. 
Grade; Distilled. 

Containers; 250-lb drums; carlots. 

Hazard; Moderately toxic and irritant. 

Uses; Manufacture of chemicals, pharmaceuticals, 
esters; hardener for resins. 

succinimide (2,5-diketopyrrolidine) 

H2CC(0)NHC(0)CH2 or CH}02N ■ H2O. 

Properties; Colorless crystals or thin light tan flakes; 
nearly odorless; sweet taste; m.p. 12^127°C; b.p. 
287-288° C; sp. gr. 1.41. Soluble in hot and cold 
water and in sodium hydroxide solution; slightly sol- 
uble in alcohol; insoluble in ether and chloroform. 
Derivation; Conversion of succinic acid to succina- 
midc, followed by heating; ammonia splits off to 
give a diacyl-substitutcd derivative (succinimide). 
Grades; Purified; technical. 

Uses; Growth stimulants for plants; organic synthe- 
sis. 

succiniodimidc. See N-iodosuccinimidc. 
succinonitrilc. See ethylene cyanide, 
succinyl oxide. Sec succinic anhydride, 
sucrasc. See inx'crtasc. 

sucroblanc. A mixture used to defecate and bleach 
sugar solution in one operation. Contains liigh-test 
calcium hypochlorite, calcium superpliosphate, lime 
and Filtered (a grade of “Cclite.”) 

.sucrose (table sugar; saccharose) Ci:H;:Oti. 

Properties; Hard, white, drv crystals, lumps or powder; 
sweet taste; odorless. Soluble in water; slightly sol- 
uble in alcohol. Solutions are neutral to litmus. Sp. 
gr. 1.5877; decomposes 160-186°C. Combustible; 
nontoxic; optical rotation -^3.7.6°. 

Derivation; By crushing and extraction of sugar cane 
(Saccharum officinarum) with water or extraction of 
the sugar-beet (Beta vulgaris) with water, evaporat- 
ing and purifying with lime, carbon and various liq- 
uids. Also obtainable form sorghum by conven- 
tional methods. Occurs in low percentages in honey 
and maple sap. 

Grades: Reagent; U.S.P,; technical; refined. 
Containers: Multmall paper sacks; bulk. 

Uses: Sweetener in foods and soft drinks; manu- 
facture of syrups; source of invert sugar; confection- 


ery; preserves and jams; demulcent; pharmaceutical 
products; caramel; chemical intermediate for deter- 
gents; emulsifying agents and other sucrose deriva- 
tives. 

See also sugar. 

Sucrose acetate isobutvTate (SAIB) 

(CH3COO);C,:Hud.,[OOCCH(CH,);]6. 

Properties; Clear sucrose derivative available either 
as a semi-solid (10097), or as a 9097 solution in ethyl 
alcohol. Sp. gr. 1.146 (25/25°C). Combustible; non- 
toxic. 

Derivation; By controlled esterification of sucrose 
with acetic and isobutyric anhydrides. 

Containers; 55-gai drums; tanks. 

Uses; Modifier for lacquers, hot-melt coating formu- 
lations, extrudable plastics. 

Sucrose monostearate. 

Properties; Odorless, tasteless white powder. 
Derivation; By reaction of sugar and methyl stearate 
in a suitable solvent and with potassium carbonate 
catalyst. 

Uses; Low foam nonionic detergent; surfactants. 

Sucrose octaacetale Ci2HijOi(OOCCHj)!. 

Properties; \Vliite, hygroscopic, crystalline material. 
Bitter taste. Wren once melted docs not recry'stal- 
lize on cooling but becomes a transparent film. Molten 
film is very adhesive but this property is lost on 
cooling. Rate of hydrolysis, practically nil. Gives no 
action with Fehling’s solution. Soluble in acetic 
acid, acetone, benzene; slightly soluble in water. Sp. 
gr. 1.28 (fused) (20/20°C); b.p. 260°C (0.1 mm); 
m.p. 79-84°C; refractive index 1.4660 (20°C); decom- 
poses above 285°C; viscosity (100’(Z!) 29.5 poises; 
specific rotation (CCL) +54.96°C. Combustible; low- 
toxicity. 

Grades; Technical; reagent; denaturing. 

Containers; Bags; drums; 20O-lb barrels. 

Uses; Plasticizer for cellulose esters and synthetic 
resins; adhesive compositions; coating compositions; 
insecticide; termite repellent; denaturant in rubbing 
alcohol formulas; paper; plastics; lacquers. 

“Sudafed.””’ Trademark for pseudoephedrine hydro- 
chloride (q.v.). 

“Sudan.” Trademark for a series of dyestuffs; sol- 
uble in hydrocabons; used for coloring fats, oils, 
waxes, etc. 

“Suganilla." Trademark for concentrated extrac- 
tives of vanilla beans adsorbed on sugar for food- 
flavoring. 

Sugar. A carbohydrate (q.v.) product of photosynthesis 
comprised of one, two. or more saccharose groups. 
Tlic monosaccharide sugars (often called simple 
sugars) arc composed of chains of from 2 to 7 carbon 
atoms. One of the carbons carries aldchydic or 
kctonic oxygen which may be combined in acetal or 
kctal forms. The remaining carbons usually have 
hydrogen atoms and hydro.xyl groups. Chief among 
the monosaccharides are glucose (dextrose) and 
fructose (Icvulose). Tliesc arc optical isomers of 
formula CHidO«. i.c., their crystals has-e the prop- 
erty of rotating to cither left or right under polarized 
light. Hence the alternate names dextrose and Icvu- 
lose. (Sec also D. and optical rotation). 

Among the disaccharides arc sucrose (cane or beet 
sugar) (q.v,); lactose, found in milk; maltose, ob- 
tained by hydrolysis of starch; and ccllobio^c from 
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partial hydrolysis of cellulose. High-polymer sugars 
occur as water-soluble gums such as arabic, traga- 
canth, etc. Hydrolysis of sucrose yields invert sugar, 
composed of equal parts fructose and glucose. If 
on a scale of relative sweetness sucrose has an as- 
signed value of 100, ten per cent solutions have the 
following values: fructose 120, glycerol 77, glucose 
69, and lactose 39. Sugar is an important source of 
metabolic energy in foods, and its formation in 
plants is an essential factor in the life process. 

sugar-cane wax. A hard wax varying form dark green 
to tan and brown; produced by solvent extraction of 
cane. M.p. 76-79°C. Combustible; nontoxic. 

Grades: Domestic refined, in slabs. 

Containers: Cartons. 

Uses: Carbon paper; pigment disperser, castings, lubri- 
cant for plastics in food wrappers. 

sugar, corn. See dextrose, 

sugar, grape. See dextrose. 

sugar, invert. See invert sugar; sugar. 

sugar of lead. See lead acetate. 

sugar of milk. See lactose. 

sugar, reducing. Sugars that will reduce Fehling’s so- 
lution or similar test liquids, with conversion of the 
blue soluble copper salt to a red, orange or yellow 
precipitate of cuprous oxide. Glucose and maltose 
are typical examples of reducing sugars, their mole- 
cules containng an aldehyde group that is the basis 
for this type of reaction. 

sugar substitute. See sweetener, nonnutritive. 

sulfa drug. Any of a group of compounds character- 
ized by the presence of both sulfur and nitrogen, 
with high specificity for certain bacteria. Because of 
their toxicity and often serious side effects, their use 
in treating disease is limited, since the less toxic 
antibiotics are generally available. Many are used 
in veterinary medicine. Among the best known are 
sulfanilimide, sulfadiazine, sulfapyridine, sulfamera- 
zine, sulfasoxaiole, and gantricin. 

“Sulfads.”'’’ Trademark for a preparation of dipen- 
tamethylene thiuram tetrasulfide. Used as a curing 
agent for rubber. 

sulfamic acid HSOjNHi. 

Properties: Wliite crystalline solid; non-volatile; non- 
hydroscopic; sp. gr. 2.1; m.p. 205°C (decomposes). 
Moderately soluble in water; slightly soluble in or- 
ganic solvents. Odorless. Aqueous solutions are 
highly ionized, giving pH values lower than solutions 
of formic, phosphoric, and oxalic acids. All the 
common salts (including calcium, barium, and lead) 
are extremely soluble in water. Combustible; low 
toxicity. 

Grades: Reagent; crystalline; granular. 

Containers: Fiber drums; carlots. 

Uses: Metal and ceramic cleaning; nitrite removal in 
azo dye operations; gas-liberating compositions; or- 
ganic synthesis’, analytical acidimetric standard; amine 
sulfamates used as plasticizers and fire retardants 
for paper and other cellulosics; stabilizing agent 
for chlorine and hypochlorite in swimimng pools, 
closed water systems; bleaching paper pulp and 
textiles; catalyst for urea-formaldehyde resins. 

“Sulfan.”’'*’ Trademark for stabilized sulfuric anhy- 
dride. A colorless liquid; m.p. 17°C; b.p. 45°C. 
An efficient sulfonating agent used in the production of 
water-soluble and oil-soluble detergents. Also used 


in the preparation of organic intermediates for phar- 
maceuticals, dyestuffs and other products. 
Containers; Glass ampules, steel drums, tank cars. 
Grades; 99.5% of SOj min, stabilized to retain 17°C 
melting point. 

siilfanilic acid (para-aminobenzenesulfonic acid; para- 
anilinesulfonic acid) H2NC6H4SO3H • HjO. 
Properties; Grayish white, flat crystals. Soluble in 
fuming hydrochloric acid; slightly soluble in water; 
very slightly soluble in alcohol and ether. M.p,, 
chars at 280-300° C. Combustible; low toxicity. 
Derivation: By heating aniline with weak fuming sul- 
furic acid and pouring the reaction product into 
water. 

Grades: Technical; pure; reagent. 

Containers: Bottles; drums. 

Uses: Dyestuffs; organic synthesis; medicine. 

meta-sulfanilic acid. See metanilic acid. 

sulfanilylbutylurea. See l-butyl-3-sulfanilylurea. 

“Sulfanole.”'*^ Trademark for a group of sulfonated 
detergents used in the textile industry. 

“Sulfanthrene.”^* Trademark for a group of thioindi- 
goid vat dyes characterized by good fastness proper- 
ties. Used principally for the dyeing and printing of 
cotton and rayon. 

“Sulfasan” R.^* Trademark for 4,4'-dithiodimorpho- 
line (q.v.). 

“Sulfatate Trademark for a hydrocarbon sul- 

fonate used as a wetting agent. 

sulfate pulp. See pulp, paper. 

sulfenamide. A compound having the typical structure 
RSNH2. 

sulfide dye (sulfur dye). One of a group of dyes pro- 
duced by heating various organic compounds with 
sulfur. The characteristic chromophore groupings 
are ^C— S— C= and =C— S— S— C=. Cl num- 
bers range from 53000-54999. Application is usually 
to cotton from a sodium sulfide bath. Sulfur black 
(Cl No. 53185) is an important example. 

sulfite acid liquor. An aqueous solution of calcium bi- 
sulfite or calcium and magnesium busulfites contain- 
ing a large amount of free sulfur dioxide. It is pre- 
pared from sulfur dioxide and limestone, dolomite 
or lime by countercurrent extraction. 

Use: Manufacture of sulfite pulp for paper. 

sulfite pulp. See pulp, paper. 

sulfite waste liquor. A waste liquor produced in the 
sulfite paper process. Sold in variations from a di- 
lute solution to a solid. 

Uses: Foam producer; emulsifier; adhesives; tanning 
agent; binder for briquets, cores, unpaved roads; 
source of torula yeast. 

See also lignin sulfonate; waste disposal. 

meta-sulfobenzoic acid HOjSCeHjCOOH • 2H2O. 
properties: Grayish white solid; stable but hygro- 
scopic in air; m.p. 98°C, anhydrous form rnelts at 
I4I°C. Soluble in water, alcohol; insoluble in ben- 
zene. 

Derivation; Direct sulfonation of benzoic acid with 
sulfur trioxide. 

Use: Derivative for surface-active agents. 

ortho-sulfobenzoic acid HO3SC6H4COOH. 
properties: White needles. Soluble in water and alco- 
hol; insoluble in ether. M.p. 68-69°C (with 3H2O of 
crystallization); m.p. I34°C (dry). 
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Derivation: (a) From saccharin and concentrated hy- 
drochloric acid; (b) by the oxidation of thiosalicj'lic 
acid, with potassium permanganate in alkaline solu- 
tion. 

Uses: Manufacture of sulfonaphthalein indicators; 
dyes. 

ortho-sulfobenzoic anhydride OH4COOS O;. 

Properties: Solid; m.p. 129.5°C; b.p. 184-186°C (18 
mm). Soluble in hot water, ether, and benzene. Used 
as polymerization inhibitor. 

“Sulfobetaines.”'“ Trademark for a group of ionic 
neutral surfactants, compatible with all other classes 
of surface-active agents. Tlie “zwitterion” of the un- 
usual series of compounds contains a quaternary 
ammonium ion and a sulfonic acid ion, arranged in 
a betaine-like inner salt structure. 

Uses: Cosmetic soap bars, liquid hand soap, soap- 
based shampoos, germicidal soap preparations, and 
soap-based laundry’ preparations. 

sulfocarbanilide. See thiocarbanilidc. 

suifacarboik acid. See phenoisalfanie acid. 

l-(4-sulfo-2,3-dichlorophenyl)-3-methjipyrazolone 

(C1:C6H2S0,H) NNC(CH,)CH;C 0. 

Properties: White or yellowish powder or crystals. 
Very soluble in water; soluble in alkalies. 

Derivation: By condensation of dichlorophenylhydra- 
zine sulfonic acid with ethylacetoacetatc. 

Use: Intermediate for dyes. 

“SulfoRcne.”” Trademark for a series of sulfur colors. 
Used extensively on cotton work-clothing and similar 
fabrics and to a limited extent on rayon and other 
materials. 

sulfolane (tetrahydrothiophenc 1,1-dioxide; tetrameth- 

ylcne sulfonc) c!:H:CH:CH..CH;SO;. 

Properties: Usually a liquid; sp. gr. 1.261 (30/4°C); 
m.p. 27°C; b.p. 285°C; refractive index 1.481 (30’C); 
Bash point 350° F (open cup). Miscible with water, 
acetone, and toluene. A highly polar compound with 
outstanding solvent properties. Combustible. 

Derivation: By the reaction of sulfur dioxide with 
butadiene to form sulfolene, which is then hydro- 
genated. 

Uses; Extraction of aromatic hydrocarbons from oil 
refinery streams; fractionation of wood tars, tall oil. 
and other fatty acids; polymerization solvent; plasti- 
cizer; component of hydraulic fluid; textile finishing. 

•‘Sulfolc.”'''’ Trademark for group of high-quality 
thiols ranging from Cj to Cjt. Derived by the 
catalytic addition of hydrogen sulfide to petroleum 
olefins. 

Uses: Rubber and plastics industries as modifiers for 
"hot" and “cold" rubber, nitrile rubber, and certain 
types of plastics. 

sulfolene. Sec 2,5-dihydrothiophcne-l,l-dioxidc. 

sulfonamide. A compound having the typical structure 
RSO;XH;. Used :ls anti-infectivc agents in medicine. 
Tlicir use is restricted by FD.A. Sec sulfa drug. 

“Sul-fon-ate."''' Trademark for a scries of anionic 
wetting agents. 

AA9 and AAIO. Cnsp, white flakes of sodium do- 
deeyl benzene sulfonate. 


OA-5. Light brown liquid of sulfonated oleic acid, 
sodium salt. 

sulfonated castor oil. See Turkey red oil. 

sulfonated oil. A vegetable or animal oil which has 
been treated with sulfuric acid and the excess of 
acid washed out and the oil neutralized with a small 
amount of caustic soda or ammonia. These oils are 
soluble (emulsifiable) in water and are claimed to be 
capable of: (1) supplying lubrication for various pur- 
poses; (2) emulsifying (dispersing) in water various 
other materials; (3) plasticizing; (4) defoaming; (5) 
dispersing; (6) penetrating; (7) scouring; (8) wetting 
out; and (9) softening. For some of these operations 
specially formulated oils may be necessary. 

sulfonafion. Tlie formation of a sulfonic acid. i.e.. a 
compound containng the — SO:OH group. Tlie con- 
version of benzene (0611^) into benzenesulfonic acid 
(C6H5S0>0H) is an example. Common sulfonating 
agents are: concentrated sulfuric acid, fuming sulfuric 
acid, sulfur trioxide, alkali disulfates, pyrosulfates. 
chlorosulfonic acid and a mixture of manganese 
dioxide and suJfurous acid. 

Para-sulfondichloraminobenzoic acid. See halazone. 

siilfonyl bisphenol. See dihydroxydiphcnyl sulfone. 

siilfonyl chloride. See sulfuryl chloride. 

4,4'-sulfonyldianiline (DDS; dapsonc; 4.4'-diaminodi- 
phenyl sulfone) C6H4NH:);SO;. 

Properties: XSliite or creamy while, crystalline pow- 
der; odorless; slightly bitter taste. Veo’ slightly sol- 
uble in water; freely soluble in alcohol; soluble in 
acetone and dilute mineral acids. Melting range be- 
tween 175° and 181°C. 

Grades: U.S.P. (as dapsone, the USAN name); tech- 
nical. 

Hazard: Toxic by ingestion. 

Uses: Curing agent for epoxy resins; medicine. 

piira-l-suirophenvl-3-mclh\i-5-pyraroIonc 

(C, H4SO,H)NNr( CHUCH:C O. 

Properties: White or yellowish powder. Very slightly 
soluble in water, soluble in alkalies. 

Derivation: By condensation of phenylhydrazine sul- 
fonic acid with ethylacetoacetatc. 

4- sulfophlhalic anhydride HOjSQHriCO);©. 

Properties: Reddish brown syrup; crystallizes partially 

on long standing; hygroscopic; fluorescent in solu- 
tion under ultraviolet radiation; sp. gr. 1.62 (25°C). 
Very soluble in water, alcohol; insoluble in ether, 
benzene. Combustible. 

U.ses: Esters of 4-sulfophthalic acid used in wetting, 
cleansing, emulsifying, softening and equalizing 
agents with textiles. Derivatives have application as 
surface-active agents, 

“Sulforon X."’* Trademark for a microfinc sulfur 
used as a fungicide in a water spray. 

5- suirosalicylic acid G.H.OH(SO:OH)COOH • 211.0. 
Properties: Colorlc.ss crystals; colored pink by traces 

of iron. Vers- soluble in water. .M.p. 120°C; "decom- 
poses at higher temperatures. 

Derivation: .Action of sulfuric acid on salicylic acid. 
Uses: Reagent for albumin; colorimetric reagent for 
ferric iron; intermediate for dyes, surfactants, cata- 
l>-sts, grc.xsc additives. 


Superior numbers refer to Manufacturers of Trade .Xlark Products. For page number see Contents. 
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sulfotepp. Generic name for ethyl thiopyrophosphate 
(tetraethyl dithiopyrophosphate) 
(C2HsO)2P(S)OP(S)(OC2Hsh. 

Properties: Yellow liquid; b.p. 136-139°C (2 mm). 
Slightly soluble in water; soluble in most organic 


solvents. 

Hazard; Highly toxic by ingestion, inhalation, and 
skin absorption. Cholinesterase inhibitor. Use may 


be restricted. 

Use; Insecticide. 

Shipping regulations; (Rail, Air) Poison label. Not 
accepted on passenger planes. Legal label name; 
tetraethyl dithiopyrophosphate. Consult regulations 
for details. 


sulfoxide. Generic name for l,2-(methylenedioxy)-4- 
[2-(octylsulfinyl)propyl] benzene (n-octyl sulfoxide 
isosafrole) CisHasOsS. 

Properties: Brown liquid; insoluble in water; slightly 
soluble in oils; miscible with most organic solvents. 

Use; Insect synergist. 

“Sulframin.”'’'*’ Trademark for a series of alkylaryl 
sulfonates. 


“Sulfricin.”™^ Trademark for a modified castor oil of 
increased hydroxyl content used for sulfonation. 


sulfur S Nonmetallic element, atomic number 16, 
group VIA of periodic system. Atomic weight 32.06. 
Valances 2,4,6. Four stable isotopes. 

Properties: Pure sulfur exists in two stable crystalline 
forms (a) and (b) and at least two amorphous (liq- 
uid) forms. 

(a) Alpha-sulfur, rhombic, octahedral yellow crystals 
stable at room temperature. Sp. gr. 2.06; transition 
to beta form 94.5°C; m.p. (rapid heating) 112.8°C; 
refractive index 1.957. 

(b) Beta-sulfur, monoclinic, prismatic pale yellow 
crystals slowly changing to alpha form below 94.5‘^C. 
Sp. gr. 1.96; m.p. 119°C; b.p. 444.6°C; fleish point 
405° F; autoignition temp. 450° F. Index of refrac- 
tion 2.038. Both forms are insoluble in water; slightly 
soluble in alcohol and ether; soluble in carbon di- 
sulfide, carbon tetrachloride, and benzene. Combus- 
tible; nontoxic. 

Occurrence; Native in Texas; Louisiana; Sicily; Can- 
ada (Alberta); Poland; Saudi Arabia; Mexico; Iraq; 
offshore deposits in Gulf of Mexico; U.S.S.R.; Japan. 
Derivation: Direct mining by Frasch process (q.v.); 
low-grade ores by Chemico process (q.v,); smelter 
waste gas; sour natural gas; iron pyrites; gypsum; 
solvent extraction of volcanic ash; petroleum; coke 
oven gas by Thylox process (q.v.). 

Grades: Technical (lumps, roll, flour); rubber makers; 
N.F. (sublimed); crude; refined; precipitated (milk 
of sujfur); high purity (impurities less than 10 ppm). 
Containers; Bags; barrets; bulk in carloads and 
barges; molten, in steam-heated pipelines. 

Hazard: Fire and explosion risk in finely divided 
form. Safety data sheet available from Manufac- 
turing Chemists Assn., Washington, D.C. 

Uses: Sulfuric acid manufacture; pulp and paper 
manufacture; carbon disulfide; rubber vulcanization; 
dyes and chemicals; drugs and pharmaceuticals; ex- 
plosives; insecticides; rodent repellents; soil con- 
ditioner; fungicide; coaling for controlled-release 
fertilizers; nucleating agent for photographic film; 
cement sealant (crack repair in airport runways); road 
paving compositions (experimental). 

For further information refer to Sulfur Institute, 
1725 K St. N.W., Washington, D.C. 


sulfur 35. Radioactive sulfur of mass number 35. 
Properties; Half-life 87.1 days; radiation, beta; radio- 
toxicity, moderately hazardous. 

Derivation: By pile irradiation of elemental sulfur or 
of various chlorides. 

Forms available: Solid elemental sulfur; sulfate in 
weak hydrochloric acid; barium sulfide in barium 
hydroxide solution; elemental sulfur in benzene solu- 
tion; in tagged compounds such as carbon disulfide, 
chlorosulfonic acid, thiourea, sulfanilamide, thia- 
mine, heparin, insulin, “Sucaryl,” etc. 

Hazard: Radioactive poison. 

Uses: Research tool in studying mechanism of rubber 
vulcanization and polymerization of synthetic rub- 
ber; role of sulfur in the coking process and in steel; 
effect of sulfur on engine wear; sulfur removal in 
the viscose process; behavior of detergents during 
washing; sulfur deposition in diesel engines; action 
of sulfur in silver plating solutions; protein metabo- 
lism; surface active agents and surface phenomena; 
drug actions; etc. 

Shipping regulations: (Rail, Air) Consult regulations. 

sulfurated lime. See lime, sulfurated. 

sulfurated potash. See potash, sulfurated. 

sulfur bromide (sulfur monobromide) S 2 Brj. 

Properties; Yellow liquid. Becomes red when exposed 
to air. Decomposed by water. Soluble in carbon di- 
sulfide. Sp. gr. 2.6 (15°C); f.p. -40°C; b.p. 54°C 
(0.2 mm). 

Hazard: Avoid inhalation of fumes. Strong irritant 
to tissue. 

sulfur chloride (sulfur subchloride; sulfur monochlo- 
ride) S 2 CI 2 . 

Properties; Amber to yellowish red, oily, fuming liq- 
uid; penetrating odor. Soluble in alcohol, ether, ben- 
zene, carbon disulfide and amyl acetate; decomposes 
on contact with water. Sp. gr. 1.690 (15.5°C); f.p. 
— 80°C; b.p. 138°C; flash point 266°F. Combustible. 
Derivation: By passing chlorine over molten sulfur. 
Method of purification: Distillation. 

Containers: Carboys; drums; tank cars. 

Hazard: Highly toxic by inhalation and ingestion; 
strong irritant to tissue. Reacts violently with water 
in a closed vessel. Tolerance, 1 ppm in air. Safety 
data sheet available from Manufacturing Chemists 
Assn., Washington, D.C. 

Uses: Chemicals (sulfur solvent, acetic anhydride, 
thionyl chloride, carbon tetrachloride from carbon 
disulfide, various chlorohydrins from glycerol, gly- 
col, etc.); analytical reagent; rubber vulcanizing; vul- 
canized oils; purifying sugar juices; military poison 
gas; insecticide; hardening soft woods (by treatment 
with sulfur chloride dissolved in carbon disulfide); 
pharmaceuticals; textile finishing and dyeing; ex- 
traction of gold from its ores. 

Shipping regulations; (Rail) White label. (Air) Corro- 
sive label. Not acceptable on passenger planes. 

sulfur dichloride SCI 2 . 

Properties: Reddish brown fuming liquid with pun- 
gent chlorine odor. Sp. gr. 1.638 (i5.5°C); f.p. 
— 78°C; b.p. decomposes above 59° C; on rapid heat- 
ing, boils near 60° C; decomposes in water, and al- 
cohol; soluble in benzene; refractive index 1.567 (n 
20/D); noncombustible. 

Derivation; Chlorine is passed into sulfur monochlo- 
ride to saturation, at 6° to 10°C, followed by carbon 
dioxide to drive off the excess chlorine. 

Grade; Technical. 

Containers: Drums; tank cars. 
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Hazard; Higlily toxic by inhalation and ingestion; 
strong irritant to tissue. Safety data sheet available 
from Manufacturing Chemists Assn., Washineton, 
D.C. 

Uses: In general, as a chlorine carrier or chlorinating 
agent; rubber vulcanizing; vulcanized oils; purifying 
sugar juices; sulfur solvent; chloridizing agent in 
metallurgy; manufacture of organic chemicals and 
insecticides. 

Shipping regulations; (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

sulfur dioxide SO:. 

Properties: Colorless gas or liquid with sharp pun- 
gent odor. Soluble in water, alcohol, and ether. 
Forms sulfurous acid HjSOj. Sp. gr. 1.4337, liquid 
at 0°C; f.p. -76.I°C; b.p. -]0°C; vapor pressure 
3.2 atmosphere at 68° F; refractive index (liquid) 
1.410 (n 24/D). An outstanding oxidizing and reduc- 
ing agent. Noncombustible. 

Derivation; (a) By roasting pyrites in special fur- 
naces. The gas is readily liquefied by cooling with 
ice and salt, or at a pressure of 3 atm. (b) By 
purifying and compressing sulfur dioxide gas from 
smelting operations. (3) By burning sulfur. 

Graded; Commercial; U.S.P.; technical; refrigera- 
tion; anhydrous 99.98% min. 

Containers; 2- to 300-lb pressure cylindei-s; ton drums 
on multi-unit cars; 40,000-lb tank cars. 

Hazard; Toxic by inhalation; strong irritant to eyes 
and mucous membranes, especially under pressure. 
Dangerous air contaminant and constituent of smog. 
Tolerance, (for industrial air spaces), 5 ppm; U.S. 
atmospheric standard, 0.140 ppm. Not permitted in 
meats and other sources of vitamin Bi. Safety data 
sheet available from Manufacturing Chemists Assn., 
Wasliington, D.C. 

Uses; Chemicals (sulfuric acid, salt cake, sulfites, hy- 
drosulfites of potassium and sodium, thiosulfates, 
alum from shale, recovery' of volatile substances); 
sulfite paper pulp; ore and metal refining; soybean 
protein; intermediates; solvent extraction of lubri- 
cating oils; bleaching agent for oils, foods; sulfona- 
tion of oils; disinfecting and fumigating; food addi- 
tive (inhibition of browning, of enzyme-catalyzed 
reactions, bacterial growth); preservation of grapes; 
reducing agent; antioxidant. 

Shipping regulations: (Rail) Green label. (Air) Non- 
flammable Gas label. Not accepted on passenger 
planes. 

sulfur dye. See sulfide dye. 

sulfurcttcd hydrogen. See hydrogen sulfide. 

sulfur hexafluoride SF6. 

Properties; Colorless gas; f.p. -64° C (sublimes); den- 
sity 6.5 grams per liter; sp. gr. liquid 1.67; specific 
volume 2.5 cu ft/lb (70° F); slightly soluble in water; 
soluble in alcohol and ether. Odorless, noncombus- 
tible, low toxicity. 

Containers; 60-lb cylinders. 

Hazard: Tolerance. 1000 ppm in air. 

Use: Dielectric (gaseous insulator for electrical 
equipment and radar wave guides). 

Shipping regulations: (Rail) Green label. (Air) Non- 
flammable Gas label. 

sulfuric acid (hydrogen sulfate, battery acid) H;SO». 
By far the most widely used industrial chemical; its 
production is approximately 60 billion pounds a year 


in U.S. alone. Hichest-volume chemical produced 
in U.S. (1975). 

Properties; Strongly corrosive, dense, oily liquid; col- 
orless to dark brown depending on purity. Miscible 
with water in all proportions. Very reactive, dis- 
solves most metals; concentrated acid o.xidizcs, de- 
hydrates, or sulfonates most organic compounds, 
often causes charring. Sp. gr. of pure material 1.84; 
m.p. I0.4°C; b.p. varies over range 315-338°C due 
to loss of sulfur trioxide during heating to 300°C or 
higher. 

A'o/e; Use great caution in mixing with water due to 
heat evolution that causes explosive spattering. Al- 
ways add the acid to water, never the reverse. 
Dern’ation; From sulfur, pyrite (FeS:), hydrogen sul- 
fide and sulfur-containing smelter gases’ by the con- 
tact process (vanadium pentoxide catalyst). It can also 
be made from sulfur dioxide by the “Cat-O.x” pro- 
cess (q.v.) and from gypsum (calcium sulfate). 

Grades; Commercial; 60° Be (sp. gr. 1.71, 77.7% 
H:S04); 66° B6 (sp. gr. 1.84, 93.2%H:S04); 98% (sp. 
gr. 1.84); 99% (sp. gr. 1.84); 100% (sp. gr. 1.84) de- 
pending on supplier; reagent A.C.S.; C.P. 

Containers: Bottles, carboys, drums, tank trucks, 
tank transports, tank cars, tank barges. Lined 
equipment used (or chemically pure shipments. 
Hazard; Highly toxic; strong irritant to tissue. Toler- 
ance, 1 mg per cubic meter of air. See note above. 
Safety data sheet available from Manufacturing 
Chemists Assn., Washington, D.C. 

Uses: Fertilizers; chemicals; inorganic pigments; pe- 
troleum refining; etchant; alkylation catalyst; elec- 
troplating baths; iron and steel; rayon and film; in- 
dustrial explosives; laboratory reagent; nonferrous 
metallurgy. 

Shipping regulations; (Rail) White label. (Air) Cor- 
rosive label. 

Sec also sulfuric acid, fuming. 

sulfuric add, fuming (oleum; .rH:S04 '.fSOj). A solu- 
tion of sulfur trioxide in sulfuric acid. 

Properties: Heavy, oily liquid. Colorless to dark 
brown depending on purity. Fumes strongly in moist 
air. Extremely hygroscopic. 

Derivation: Sulfur trioxide produced by the contact 
process (q.v.) is absorbed in concentrated sulf^uric 
acid. 

Grades: Commercial (10% to 70% free SO.i, depend- 
ing on supplier); C.P. 

Containers: Bottles, drums, tank cars, tank trucks, 
tank transports, tank barges. 

Hazard: Highly toxic; strong irritant to tissue. 
(Reacts violently with water). Safety data sheet 
available from Manufacturing Chemists Assn., Wash- 
ington, D.C. 

Uses; Sulfating and sulfonating agent; dehydrating 
agent in nitrations; dyes; explosives; petroleum 
refining; laboratory reagent. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. Not acceptable on passenger planes. 

sulfuric anhydride. Sec sulfur trioxide. 

sulfuric chloride. Sec sulfuryl chloride. 

sulfuric oxychloride. See sulfuryl chloride. 

sulfur monobromide. See sulfur bromide. 

sulfur monochloride. Sec sulfur chloride. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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sulfurous acid. A solution of sulfur dioxide in water. 
The formula H2SO3 is used, but the acid is known 
only through its salts. 

Properties; Colorless liquid; suffocating sulfur odor. 
Sp. gr. about 1.03; unstable. Soluble in water. 
Derivation: Absorption of sulfur dioxide in water. 
Grades: Technical; C.P. 

Containers: Carboys; drums. 

Hazard: Highly toxic by ingestion and inhalation; 
strong irritant to tissue. 

Uses; Organic synthesis; bleaching straw and textiles, 
etc.; paper manufacture; wine manufacture; brewing; 
metallurgy; ore flotation; medicine; reagent in ana- 
lytical chemist^; sulfites; as preservative for fruits, 
nuts, foods, wines; disinfecting ships; refining crude 
oils and paraffins. 

sulfur oxychloride. See thionyl chloride, 
sulfur subchloride. See sulfur chloride, 
sulfur tetralluoride SF4. 

Properties; A gas; f.p. — 124°C; b.p. — 40°C; decom- 
poses in water. Noncombustible. 

Grade: Available in cylinders at 90-94% purity. 
Hazard; Highly toxic by inhalation; strong irritant to 
eyes and mucous membranes. Tolerance, 0. 1 ppm in 
air. 

Uses; Fluorinating agent for making water and oil 
repellents, and lubricity improvers. 

Shipping regulations; (Air) Nonflammable Gas label. 
Not acceptable on passenger planes. 

sulfur frioxide (sulfuric anhydride) SO3; (SOs),- 
Properties: Exists in three soliid modifications; alpha, 
m.p. 62°C; beta, m.p. 32.5°C; gamma, m.p. 16.8°C. 
The alpha form appears to be the stable form but 
the solid transitions are commonly slow; a given 
sample may be a mixture of the various forms, and 
its m.p. not constant. The solids sublime easily. All 
three forms boil at 45°C. 

Derivation; Passing a mixture of SO 2 and O 2 over a 
heated catalyst such as platinum or vanadium pentox- 
ide. 

Hazard; Highly toxic; strong irritant to tissue. Oxi- 
dizing agent. Fire risk in contact with organic mate- 
rials. An explosive increase in vapor pressure occurs 
when the alpha form melts. The anhydride combines 
with water, forming sulfuric acid and evolving a 
large amount of heat. 

Containers: (Stabilized, liquid) 750-lb drums; tank 
cars. 

Uses: Sulfonation of organic compounds, especially 
nonionic detergents, solar energy collectors. It is 
usually generated in the plant where it is to be used. 
Shipping regulations; (Stabilized) (Rail) White label. 
(Air) (Beta or gamma, stabilized) Corrosive label. 
(Beta or gamma, not stabilized, and alpha with or with- 
out stabilizer) Not acceptable. 

sulfuryl chloride (chlorosulfuric acid; sulfonyl chloride; 
sulfuric chloride; sulfuric oxychloride) SO 2 CI 2 . 
Properties; Colorless liquid. Pungent odor. Rapidly 
decomposed by alkalies and by hot water. Soluble in 
glacial acetic acid. Sp. gr. 1.667 at 20°C; b.p. 
69.2°C; f.p. — 54°C; vapor density 4.6. 

Derivation: (a) By heating chlorosulfonic acid in the 
presence of catalysts, (b) From sulfur dioxide and 
chlorine in the presence of either activated carbon 
or camphor. 

Grades; Technical. 

Containers; 5-gal carboys: 55-gal drums; 725-lb drums. 
Hazard; Highly toxic; strong irritant to tissue. Safety 
data sheet available from Manufacturing Chemists 
Assn., Washington, D.C. 


Uses; Organic synthesis (chlorinating agent, dehy- 
drating agent; acylating agent) pharmaceuticals; dye- 
stuffs; rubber-base plastics; rayon; poison gases; 
solvent; catalyst. 

Shipping regulations: (Rail) White label. (Air) Cor- 
rosive label. 

sulfuryl fluoride SO 2 F 2 . 

Properties: Colorless gas; f.p. — 136.7°C; b.p. 
— 55.4°C. Slightly soluble in cold water and most 
organic solvents. Noncombustible. 

Containers: Steel cylinders. 

Hazard: Toxic by inhalation. Tolerance, 5 ppm in air. 
Uses; Insecticide; fumigant. 

Shipping regulations; (Rail) Green label. (Air) Non- 
flammable Gas label. 

“Sulphon.”^”^ Trademark for acid dyestuffs used on 
wool and silk; fair to good fastness to light, good 
fastness to washing, etc. Can be used on leather and 
paper. 

“Sulphonated 01evene.”“’ Trademark for a sulfo- 
nated synthetic olive oil; used for finishing textiles 
as a softener and plasticizer. 

sultam acid. See l,8-naphthosultam-2,4-disulfonicacid. 

"Sumstar” 190.^'^ Trademark for a polymeric dialde- 
hyde. A fine, nonvolatile, virtually odorless powder. 
Produced by highly specific periodate oxidation of 
the anhydroglucose units of starch. Bulk density 40 
to 42 Ib/cu ft. 

Uses; Film-forming agents, adhesives, leather, and 
resins. 

“Sunapfic.”'”'’ Trademark for three grades of naph- 
thenic acids having an average molecular weight of 
310, 340, and 415. 

Uses: Plasticizers; corrosion and rust inhibitors; 
cleaning, defoaming, foaming, dispersing, emulsify- 
ing and wetting agents; metallic naphthenates. 

“Sun Colors.” Trademark for a series of lightfast 
pigments resistant to heat and chemicals based on 
heavy metal modification of titanium dioxide. 

“Sundex” Oils.'”'* Trademark for a series of aromatic 
process and extender oils. Recommended for rubber 
processing where color is not a problem. 

Uses: Plasticizers, softeners. 

sunflower cake. The presscake resulting from hydraulic 
pressure expression of sunflower seeds. Typical analy- 
sis; proteins 21.0%; fats 8.5%; fiber 48.9%; water 
10.2%; ash 1 1.4%. 

Containers; Bags; bulk. 

Uses: Cattle food; fertilizer ingredient, 
sunflower meal. The mealy form assumed by sunflower 
seeds after crushing and heating. If the oil cake 
is ground the product again is in this mealy form. It 
contains 55-60% protein. 

Uses; Animal feed; fertilizers. 

sunflower oil. 

Properties: Pale yellow semidrying oil; mild taste; 
pleasant odor. Soluble in alcohol, ether, chloroform 
and carbon disulfide. Sp. gr. 0.924-0.926; iodine 
value 130-135; refractive index 1.4611. Nontoxic. 
Combustible. 

Chief constituents; Mixed triglycerides of linoleic, 
oleic and other fatty acids. 

Derivation; By expression from the seeds of Helian- 
thus annus. 

Method of purification; Filtration. 

Grades: Crude; refined. 

Containers; Barrels; steel drums; tank cars. 
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Uses: Modified alkyd resins; soap; edible oil; marga- 
rine; shortening. 

“Sunolite.”'"'' Trademark for waxes used to prevent 
disintegration of rubber stocks which are constantly 
exposed to the atmosphere. 

“Sunolith.””^ Trademark for a pigment consisting of 
various types of lithopone. 

“Sunolox.”™'* Trademark for a formulation designed 
to promote the stability of hydrogen peroxide bleach 
solutions. 

Use: Bleaching of textiles near the neutral point; 
softness is improved by low silicate content. 

“Sunpar.”'*’'' Trademark for a series of nonstaining 
paraffinic oils. Recommended for use with ethylene- 
propylene copolymers. Used as plasticizers and soft- 
eners. 

“Sunproof.”^'*® Trademark for a series of protective 
waxes to prevent static atmospheric cracking in all 
types of sj'nthetic and natural rubbers. 

“Sunsizc” 536A.''’ Trademark for a complex of fiber- 
reactive, alkyl-substituted, synthetic nitrogen deriva- 
tives. Used as an internal size in textile industry' in 
place of rosin-alum or rosin-alum-wax. 

“Sunthcnc."'’” Trademark for a scries of nonstaining 
naphthenic oils. Used as plasticizers, softeners, and 
extenders. 

“Superaid.”^'" Trademark for diatomite filteraids; 
used in food and industrial processing. 

“Super- Alkali.”’’' Trademark for combinations of 
caustic soda and soda ash with varying percentages 
of the two basic ingredients. 

Containers: 400-lb fiber drums; 400-lb steel drums. 
Uses; Heav’y'-duty cleaning such as in metal cleaning 
and meat-packing houses. 

supcralloy. An iron-base, cobalt-base, or nickel-base 
alloy wliich combines high-temperature mechanical 
properties, oxidation resistance, and creep resis- 
tance to an unusual degree. Constitutions of these 
alloys are as follows; Iron-base; 10-459c nickel. 13- 
199o chromium. 1.3-69?. molybdenum, balance iron. 
Cobnlt-ba.se; 0-269? nickel, 0-269? chromium, 0-159? 
tungsten, balance cobalt. Nickel-base: 55-75fr nickel, 
10-209? chromium, 0-69? aluminum, 0-59? titanium. 
All contain less than 0.5^ carbon, plus other special 
ingredients. Superalloys can be used up to 2500’ F. 
Uses; Jet engine parts; turbo-superchargers; extreme 
high-temperature applications. 

“Super-Amide.”''' Trademark for high-activity fatty 
acid diethanolamines. Used as foam stabilizers, emul- 
sifiers, thickeners. 

“Superba.”'” Trademark for a medium high-color 
carbon black for automotive finishes, locomotive 
paints, high grade industrial work. Available in 
standard form and beads. 

“Supcr-Bcckacite.”" Trademark for a series of oil- 
soluble, oil-rcactivc. heat-hardening pure phenolic 
synthetic resins. Available in both foaming and non- 
foaming types. 

Uses: VaniLshcs and enamels of the spar and m.arine 
types. 

“Supcr-Bcckaminc." Trademark for a group of mel- 
amine-formaldehyde resins. 


“Super-Beckosol.”’* Trademark for a group of iso- 
phthalic acid alkyd resins for drying, flexibility, and 
high exterior durability paints and printing inks. 

“Super Cat.”” Trademark for a series of hydrogena- 
tion catalysts available in three stabilized flake 
forms (100, 200, 300). Used in edible oils, inedible 
oils and fatty acids. 

“Super-CE.”'* Trademark for a cerium polish, con- 
sisting of cerium oxide and other ingredients. 

“Superchrome.”''” Trademark of acid mordant dyes 
for wool and synthetics. 

superconductivity. Tlie phenomenon that causes cer- 
tain metals, alloys, and compounds near absolute 
zero to lose both electrical resistance and magnetic 
permeability, i.e., to have infinite electrical conduc- 
tivity. Depending upon the substance, the maximum 
temperature (transition temperature) for the behav- 
ior IS 0.5- 1 8° K. SuperconductHity does not occur in 
alkali metals, noble metals, ferro- and antiferromag- 
netic metals. It is well-known in elements having 3, 
5, or 7 va)cT>cc eJec/raos per awm, and is asspaated 
with high room-temperature resistivity. A system 
for transmitting electric current underground by 
means of superconducting cables has been developed. 

Sec also cryogenics. 

“Super Dylan.”" Trademark for high-density poly- 
ethylene. made by Ziegler or low pressure process. 

Uses; Molded items, extruded sheets, film, pipe, bot- 
tles, wire insulation, filaments, etc. 

“Superresins.”"* Trademark for a scries of standard- 
ized essential oil/olcoresin mixtures, designed to re- 
place natural spices under prescribed conditions. 

“Super-Fast."'" Trademark for premium quality ce- 
rium oxide for ultrafast glass polishing. 

“Superfine.”' Trademark for a flour sulfur air-classified 
for delivery in two particle sizes, one 939? and the 
other 989? through a 325 U.S. Sieve. 

Uses; Manufacture of glass, matches, chrome oxide 
pigments, sulfur cements, stock foods, pyrotechnics 
and explosives; refining of petroleum and casting 
magnesium and aluminum. 

“Super-Foil.” Trademark for aluminum and alumi- 
num alloys in foil form. 

“Supcrglo." Trademark for a completely neutral, 
liquid synthetic detergent. Combination of highly 
active wetting agents and foam stabilizers. Soluble 
in hot and cold water. 

“Superinonc.”’*’’ Trademark for tyloxapol (q.v.). 

“Supcrlith.”"' Trademark for imported zinc sulfide 
pigments. 

Grades; Available as pure zinc sulfide, 60"? zinc sulfide. 

“Supcrloid.”’'' Trademark for ammonium alginate, a 
hydrophilic colloid. 

Uses; Suspending, thickening, emulsifying and stabiliz- 
ing agent in creaming and bodying of rubber latc.x 
products; protective colloid in resin emulsion paints; 
adhesives; fire-retarding compositions; ceramics, etc. 

“Superlose,”"' Trademark for amylose fraction of 
potato starch. 

“Supcrlumc.”'" Trademark for a super-leveling bright 
nickel electroplating process on steel stampings, brass. 


Superior numbers refer to Manufaeturers of Trade Mark Products. For page number see Contents, 



SUPERNATANT 


830 


copper, zinc die castings, :tc. The materials used are 
nickel sulfate, nickel chloride, boric acid and addition 
agents. 

supemafanf. A liquid or fluid forming a layer on the 
surface of another liquid. 

superoxide. A compound characterized by the presence 
in its structure of the O 2 * ion. The O 2 ion has an odd 
number of electrons ( 1 3) and, as a result, all superoxide 
compounds are paramagnetic. At room temperature 
they have a yellowish color. At low temperature many 
of them undergo reversible phase transitions accom- 
panied by a color change to white. The stable super- 


oxides are; 

Sodium superoxide NaOa 

Potassium superoxide KO 2 

Rubidium superoxide RbOi 

Cesium superoxide CsOj 

Calcium superoxide Ca( 02)2 

Strontium superoxide Sr(P 2)2 

Barium superoxide BafOi)! 


Tetramethylammonium superoxide (CH 3 ) 4 N 02 
In these compounds each oxygen atom has an oxidation 
number of — '/> instead of — 2 , as a normal oxide. 

“Supemilla.”^''^ Trademark for natural vanilla concen- 
trate in liquid form. 

“Superoxol.”'"^ Trademark for hydrogen peroxide 
(q.v.). 

“Supcrpax.”^” Trademark for 92 to 94.5% zirconium 
silicate with bulk density 68 Ibs/cu ft; average particle 
size 5 microns max. Used in ceramic glazes and as. a 
filler for resins and rubbers. 

superphosphate (acid phosphate). The most important 
phosphorus fertilizer, made by the action of sulfuric 
acid on insoluble phosphate rock (essentially calcium 
phosphate, tribasic) to form a mixture of gypsum and 
calcium phosphate, monobasic. A typical composition 
is CaH4(P04)2 • H 2 O 30%; CaHP 04 10%; CaS04 45%; 
iron oxide, alumina, silica 10%; water 5%. 

Typical analysis; Moisture 10-15%; available phos- 
phoric acid (as P 2 O 5 ) 18-21%; insoluble phosphoric 
acid 0.3-2%; total phosphoric acid (as P 2 O 5 ) 19-23%. 
Grades; Based on available P 2 O 5 . 

Containers; Bags; bulk; multiwall paper sacks; carloads. 
Use; Fertilizer. 

See also triple superphosphate and nitrophosphate. 

superphosphoric acid. See polyphosphoric acid. 

supersaturation. The condition in which a solvent con- 
tains more dissolved matter (solute) than is present in 
a saturated solution of the same components at 
equivalent temperature. Such solutions may occur, or 
can be made, when a saturated solution cools gradually 
so that nucleating crystals do not form. They are ex- 
tremely unstable and will precipitate upon addition of 
even one or two crystals of the solute, or upon shaking 
or other slight agitation. Supersaturated solutions 
occur in the confectionery industry, e.g., in fudges, 
maple sugar, etc. 

“Supersheen.” Trademark for caustic soda solution 
containing chelating agent and wetting agent. 
Containers; Tank cars and tank trucks. 

Hazard; Strong irritant to skin and tissue. 

Uses; Bottle washing and food plant sanitation. 

“Supersil.”'”'’ Trademark for ground silica. Available 
in standard grades from 100 to 325 mesh. 

Uses; Manufacture of ceramics, porcelain enamel, 
scouring powders and buffing compounds, fiber glass. 


autoclave concrete products, chemicals, asbestos 
products and for cementing deep oil wells. 

“Supersilicate.””"' Trademark for a compound con- 
sisting essentially of the formula, 1.5 Na 20 • SiOr • 5.5 
H 2 O. 

Uses; Laundry and metal cleaning; paint remover; con- 
crete floor cleaner; base for cleaning compounds. 

“Supersize.”’” Trademark for hydroxyethyl corn 
starches. 

“Super-sol.”“ Trademark for an odorless petroleum 
naphtha; a rapid-drying highly purified solvent. 

Uses; Carrier for insecticides; preparation of odorless 
paints; cleaning compositions. 

“Super Spectra.”'” Trademark for an impingement 
carbon black used for jet black enamel and lacquers 
requiring satin finish. Containers 6 !4 -lb bags. 

“Super Stod-Sol.” Trademark for a petroleum solvent. 

Properties; Water-white; boiling range 3 10-353° F; sp. 
gr. 0.779 (60°F); wt/gal 6.49 lbs (60°F); flash point 
102° F. Combustible, 

Containers; Drums, tank wagon, tank cars. 

Hazard; Moderate fire risk. 

Uses; Dry-cleaning solvent. 

See also Stoddard Solvent. 

“Supralan.”’'” Trademark for metallized acid colors of 
good fastness and level dyeing properties. 

“Supramine” XA.’"’ Trademark for a leather chemical, 
solubilized sulfur phenol condensate; 75% active. 

“Supranol.”’'” Trademark for dyestuffs used on wool 
and silk. Good fastness to light, washing, and sea water. 
Can also be used on leather. 

“Suprarenin.”'’^ Trademark for synthetic epinephrine. 

“Suprex.”^*’ Trademark for a group of clays (sedimen- 
tary kaolins) from South Carolina. 

“Surfacalne.”‘°° Trademark for cyclomethycaine (q.v.). 

surface. In physical chemistry, the area of contact 
between two different phases or states of matter, e.g., 
finely divided solid particles and air or other gas 
(solid-gas); liquids and air (liquid-gas); insoluble 
particles and liquid (solid-liquid). Surfaces are the 
sites of the physicochemical activity between the 
phases that is responsible for such phenomena as 
adsorption, reactivity, and catalysis. The depth of a 
surface is of molecular order of magnitude. The term 
interface is approximately synonymous with surface, 
but it also includes dispersions involving only one 
phase of matter, i.e., solid-solid or liquid-liquid. See 
also interface, surface area, surface chemistry. 

surface-active agent (surfactant). Any compound that 
reduces surface tension (q.v.) when dissolved in water 
or water solutions, or which reduces interfacial 
tension between two liquids, or between a liquid and a 
solid. There are three categories of surface active 
agents; detergents, wetting agents, and emulsifiers; 
all have the same basic chemical mechanism and 
differ chiefly in the nature of the surfaces involved. 
For further information see under these three entries; 
also see interface; surface chemistry. 

surface area. The total area of exposed surface of a finely 
divided solid (powder, fiber, etc.) including irregulari- 
ties of all types. Since activity is greatest at the surface, 
that is, the boundary between the particle and its en- 
vironment, the larger the surface area of a given sub- 
stance the more reactive it becomes. Thus reduction to 
small particles is a means of increasing the efficiency 
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of both chemical and physical reactions; for example, 
the coloring effect of pigments is increased by maxi- 
mum size reduction. Carbon black is notable among 
solids for its huge surface area (as much as 18 acres a 
pound for some types); the activity of its surface 
accounts for its outstanding ability to increase the 
strength and abrasion resistance of rubber. The 
capacity of activated carbon to adsorb molecules of 
gases is due to this factor. Surface area is measured 
most accurately by nitrogen adsorption techniques. 

surface chemistry. The observation and measurement of 
forces acting at the surfaces of gases, liquids, and 
solids or at the interfaces between them. This includes 
the surface tension of liquids (vapor pressure, 
solubility); emulsions (liquid /liquid interfaces); finely 
divided solid particles (adsorption, catalysis); perme- 
able membranes and microporous materials; and bio- 
chemical phenomena such as osmosis, cell function 
and metabolic mechanisms in plants and animals. Sur- 
face chemistry has many industrial applications, a few 
of which arc air pollution; soaps and synthetic deter- 
^ej3}5; remformnenl of rubber and plastics; behavior 
of catalysts; color and optical properties of paints; 
aerosol sprays of all types; monolayers and thin 
films, both metallic and organic. Outstanding names in 
the development of this science are Graham, Freund- 
lich and W. Ostwald in the 19th century, and Harkins, 
Langmuir, LaMer, and McBain in the 20th. See also 
colloid chemistry. 

surface tension. In any liquid, the attractive force 
exerted by the molecules below the surface upon those 
at the surface/air interface, resulting from the high 
molecular concentration of a liquid compared to the 
low molecular concentration of a gas. An inward 
pull, or internal pressure, is thus created which tends 
to restrain the liquid from flowing. Its strength varies 
with the chemical nature of the liquid. Polar liquids 
have high surface tension (water = 73 dynes/ cm at 
20'’C); nonpolar liquids have much lower values 
(benzene = 29 dynes/ cm, ethyl alcohol = 22.3 
dyncs/cm); thus they flow more readily than water. 
Mercury, with the highest surface tension of any 
liquid, (480 dyncs/cm), docs not flow, but disintegrates 
into droplets. Sec also interface; surface-active agent. 

surfactant. Sec surface-active agent. 

•‘Surfactol."^" Trademark for a series of castor oil- 
derived nonionic surfactants. 

Uses: Emulsifiers; defoamers; plasticizers: solubili7.ers 
for oils, dyes; lubricants; in emulsion paints, pigment 
dispersion's, cosmetics and polishes. 

‘‘Surfascptic."''' Trademark for synthetic molding 
resins containing germicides. 

"Surfex."’” Trademark for a high purity precipitated 
calcium carbonate (surface-coated). 

Uses; Paints, plastics, rubber, inks. 

“.Surrio."'''’ Trademark for a scries of bactericides and 
scale inhibitors. "Surflo-Bl 1" is a film-forming amine 
that acts as a corrosion inhibitor and bactericide in 
low pH water-base drilling muds. “Surflo-B.l.’" is a 
bactericide for treating water-base packer fluids or oil 
field waters. 

“Siirfonic.’’" Trademark for a senes of nonionic, 
biodegradable, surfacc-actne agents, described as 
alkoxy-polyethoxy-ethanols. the ethylene oxide ad- 
ducts ol primary or straight-chain alcohols. 


Uses; Wetting agent; detergent; emulsifier; biode- 
gradable intermediate for sulfation purposes. 

“Surfpac.”'’’' Trademark for biological oxidation media, 
based on saran; used in aerobic treatment of waste- 
waters. 

“Surfy-nol.”''''* Trademark for a group of organic 
surface-active agents. 

Properties: Acetylenic alcohols or glycols or their 
ethoxylated derivatives; waxy or powdered solids, or 
liquids; nonfoaming, nonionic. For example, “Surfy- 
no!” 61 is 3,5-dimethyl- l-hexync-3-ol. 

Containers; 55-gal phosphatized steel drums, except 82 
grade (44-gal fiber drum), 5-gal and 1-gaI cans. 

Uses; Wetting and foam suppression; rinsing aids; 
viscosity reduction; detergent formulations; pene- 
trating agents. 

“Surlyn.”’* Trademark for a group of ionomer resins 
(q.v.). 

Properties; (“Surlyn” A): Thermoplastic produced as a 
granular material; flexible, transparent, grease-re- 
sistant; very light-weight but tough. Izod impact 
strength 5.7-14.6 ft-lb/in (higher than any other po- 
lyolefin); tensile strength 3,500-5,500 psi; elongation 
300-400% softening point 160’F. Insoluble in any 
commercial solvent; subject to slow swelling by hydro- 
carbons, to slow attack by acids. 

Uses; Coatings; packaging films; products made by 
injection or blow molding, or by thermoforming. 

SUS. Abbreviation for Saybolt Universal seconds. Sec 
Saybolt Universal viscosity. 

suspension. A system in which very small particles 
(solid, scmisolid, or liquid) arc more or less uniformly 
dispersed in a liquid or gaseous medium. If the 
panicles arc small enough to pass through filter mem- 
branes, the system is a colloidal suspension (or 
solution). Examples of solid-in-liquid suspensions are 
comminuted wood pulp in water, which becomes paper 
on filtration; the fat panicles in milk; and the red 
corpuscles in blood. A liquid-in-gas suspension is 
represented by fog or by an aerosol spray. If the 
particles arc larger than colloidal dimensions they will 
tend to precipitate, if heavier than the suspending 
medium, or to agglomerate and rise to the surface, if 
lighter. This can be prevented by incorporation of 
protective colloids. Polymerization is often carried out 
in suspension, the product being in the form of spheres 
or beads. Sec also solution, colloidal; dispersion; 
emulsion; colloid chemistry. 

“Sustanc.”''''’'"’ Trademark for a group of nontoxic 
formulations based on butylatcd hydroxyanisolc. 

Forms available: 3 and 6, liquid formulations; BHA. 
while tablets; E. water emulsifiablc formulation; 1-F 
and 3-F. flakes. 

Uses: Antioxidants for food products, especially animal 
fats and vegetable oils; in cooked food products such 
.a.s potato chips, baked goods, nuts, etc.; stabilizer 
for petroleum wax coatings for food p.Tekaging; 
petroleum products. 

sweeten. (l)To add sugar or a .synthetic product to foods 
or beverages to provide a sweet taste (see flavor). (2) To 
deodorize and purify petroleum products by rcnios ing 
sulfur compounds (see doctor treatment). (3) In 
industrial slang, to increase the quality of a low-cost 
product by adding more expcnsisc ingredients. 


Superior numbers refer to Mnnuraclurers of Trade Mark Products. For page number see Contents. 
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sweetener, nonnufritive. A food additive, either natural 
or synthetic, usually having much greater sweetness 
intensity than sugar (sucrose), but without its caloric 
value. In some cases they act as enhancers or potentia- 
tors of sweetness. Chief among them at present is 
saccharin, a benzoic acid derivative. The cyclamate 
group was removed from the market by FDA in 1 970 
because of animal carcinogenicity, though the evi- 
dence in respect to human toxicity is controversial. 
Efforts to change this ruling have been unsuccessful. 

Increasing research in the last decade has devel- 
oped several new noncaloric sweeteners; the dihy- 
drochalcone group of disaccharides; glycyrrhizin 
(licorice extract), especially its ammoniated deriva- 
tive; and the glycoprotein “miracle fruit”, indigenous 
to West Africa but now being cultivated in the U.S., 
the product to be known as miracle fruit concentrate 
(MFC). See also flavanone; dihydrochalcone; glycyr- 
rhizin. 

sweet oil. See olive oil. 

sweet wafer. (1) The glycerin and watermixture obtained 
when fats are split (or hydrolyzed) with water to give 
fatty acid and glycerin. (2) The washings from char 
used in sugar refining. (3) In engineering terminology, 
plain water cooled to just above the freezing point and 
used to preserve milk and other food products. 

swep. Generic name for methyl 3,4-dichlorocarbanilate 
(methyl N-3,4-dichlorophenylcarbamate) 
CH3OOCNHC6H3CI2. 

Properties; Crystals; m.p. 113°C. Insoluble in water and 
kerosine; soluble in acetone and dimethylformamide. 

Hazard: May be toxic. 

Use: Herbicide. 

“Sylfat.””* Trademark for high-purity tall oil fatty 
acids used in protective coatings, soaps, detergents, 
disinfectants, intermediates, and flotation chemicals. 

“Sylflex.”''” Trademark for compositions used in the 
preparation of leather to impart permanent water 
repellence. 

“Sylgard.”’'*’ Trademark for a series of silicone resin 
encapsulants used in electronic assemblies. 

“Sylkyd.”''” Trademark for organosiloxy compositions 
for use as intermediates in the production of resins and 
formulating varnishes, paints, and enamels. 

“Sylmer.” Trademark for silicone compositions used 
in the finishing textile fabrics, and in the preparation 
and treatment of leather to impart permanent water 
repellence. 

“Syl-off.”''” Trademark for a series of stick-proof 
silicone coatings for paper. Coatings are unaffected by 
melts up to 275° F. 

“Syloid.”*^' Trademark for a series of micron-sized 
silicas. Used as flatting agents, lacquer, baking 
finishes, inks, paper reproduction, adhesives, phar- 
maceuticals, insulation. 

“Sylvamix.””^ Trademark for an internal additive for 
concrete masonry. A noncorrosive, nonflammable 
resin derivative of tall oil, developed principally to 
reduce water absorption, improve surface texture and 
inhibit efflorescence in all types of concrete masonry 
units and in mortar joints. 

“Sylvaros.”-’'’ Trademark for high purity tall oil rosins 

. used in sizing of paper and manufacture of resins for 
protective coatings and food containers. 

“Sylvalal.”"’* Trademark for a refined tall oil. 


sylvic acid. See abietic acid. 

sylvife (sylvine) KCl. A natural potassium chloride. 
Contains about 43% potassium chloride, 57% sodium 
chloride, sometimes with up to 0.26% bromide. 

Properties; Colorless or white, bluish or reddish in 
color; streak, white; vitreous luster. Resembles rock 
salt in appearance. Sp. gr. 1.97-1.99; Mohs hardness 2. 

Occurrence; West Texas; New Mexico; Europe. 

Use: Major source of potassium compounds in the 
United States; used for fertilizers. 

symmetrical compound. A compound derived from ben- 
zene in which the hydrogen atom on three alternate 
carbon atoms has been replaced with another element 
or group, for example, at the 1, 3, and 5 positions. 

symmetry. Arrangement of the constituents of a molecule 
in a definite and continuously repeated space pattern or 
coordinate system. It is described in terms of three 
parameters called elements of symmetry, namely; (1) 
The center of symmetry, around which the constituent 
atoms are located in an ordered arrangement; there is 
only one such center in a molecule, which may or may 
not be an atom. (2) Planes of symmetry, which repre- 
sent division of a molecule into mirror-image segments. 
(3) Axes of symmetry, represented by lines passing 
through the center of symmetry; if the molecule is 
rotated it will have the same position in space more 
than once in a complete 360° turn, e.g., the benzene 
molecule, with six axes of symmetry, requires a 60° 
rotation to return to its identical position. See also 
stereochemistry; asymmetry. 

“Symmetrel”^* (amantadine hydrochloride). Trade- 
mark for a synthetic antiviral drug specific for As type 
virus infection (one type of Asian flu). It is taken 
orally, and acts by preventing the virus from entering 
cells. It is inactive against B type viruses. Reported to 
be effective in treatment of Parkinson’s disease. 

“Sympatol” Tartrate.’'’^ Trademark for synephrine 
tartrate. 

synaptase. See emulsin. 

“Synasol.”^''' Trademark for solvent composed of 100 gal 
of S.D. 1 ethanol denatured with 1 gal of methyl 
isobutyl ketone, 1 gal of ethyl acetate (87%), and 1 
gal of aviation gasoline. 

Uses: Wherever an alcohol-type solvent is required, 
except for anti-freeze, where its use is prohibited by 
the Bureau of Internal Revenue. 

syndet. Abbreviated form for synthetic detergent. See 
detergent. 

syndiotactic. A type of polymer molecule in which groups 
of atoms that are not part of the backbone structure 
are located in some symmetrical and recurring fashion 
above and below the atoms in the backbone chain, 
when the latter are arranged so as to be in a single 
plane. See polymer, stereospecific. 
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Syndiotactic polymer 


“Synektan.”’*” Trademark for a series of synthetic 
tanning materials. 
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synephrine tartrate (para-methylaminoethanolphenol 
tartrate; 1 -(para-hydroxyphenyl)-2-inethylaininoetba- 
nol tartrate) 

(H0C6H4CH0HCH2NHCH3)2C4H606. 

Properties: White crystals; freely soluble in water and 
alcohol; m.p. 1 82-85° C. 

Use; Medicine. 

syneresis. The contraction of a gel on standing, with 
exudation of liquid. The separation of serum from a 
blood clot, or of the whey in milk souring or cheese 
making are examples. 

synergism. A chemical phenomenon (the opposite of 
antagonism) in which the effect of two active com- 
ponents of a mixture is more than additive, i.e., it is 
greater than the equivalent volume or concentration of 
either component alone. A substance that induces this 
result when added to another substance is called a 
synergist. 

“Synkamin.””“ Trademark for 4-amino-2-methyl-l- 
naphthol, as the hydrochloride, 

NU2(CHi)CwHiOH ■ HCi. Vsed in mecffcrfftc. 

“Synoca.”'”® Trademark for a group of cleaning com- 
pounds, including wetting agents, detergents or alka- 
line hexametaphosphate. 

Containers: 100 and 300 lb. drums; 55 gal. drums. 

Uses: Continuous conditioning and batch washing of 
paper machine felts. Paper mill system boil-outs. 
Deinking of secondary fiber. 

“Synotol.”®’® Trademark for a series of alkanolamides 
of fatty acids. Used as foam builders, viscosity im- 
provers, wetting agents, detergents, and opacifiers. 

syntan. A synthetic organic tanning material made from 
phenolsufronic acids and formaldehyde. Used for both 
chrome and vegetable tanned leathers. See also 
tanning. 

synthane process. See gasification. 

“Synthenol.”^'’ Trademark for a series of dehydrated 
castor oils with fast, controllable rate of bodying, 
excellent color retention, and water resistance. 

Uses: Varnishes, enamels, house paints. 

synthesis. Creation of a substance which either duplicates 
a natural product or is a unique material not found in 
nature, by means of one or more chemical reactions, or 
(for elements) by a nuclear change. High temperatures 
and pressures as well as a catalyst are usually required. 
Though syntheses are more readily achieved with 
organic compounds because of the great versatility of 
the carbon atom, extremely important syntheses of 
inorganic compounds were made in the early years of 
chemistry. A list of noteworthy syntheses, with ap- 
proximate dates, would include the following; 


Inorganic 


sulfuric acid 

(chamber) 1746 

(contact) 1890 

soda ash (LeBlanc) 1800 

(Solvay) 1861 

ammonia 

(Haber-Bosch) 1912 

plutonium 1940 


Organic 


urea (Wohler) 

1828 

mauveine (Perkin) 

1857 

Celluloid (Hyatt) 

1869 

ethylbenzene 


(Friedel-Crafts) 

1877 

rayon 


(Chardonnet) 

1910 

phenolic resins 


(Baekeland) 

1910 

neoarsplienamine 


(Ehrlich) 

1910 


aldehydes, alcohols 


(Oxo synthesis) 1920 

insulin (Banting) 1925 

methanol 1927 

neoprene 

(Nieuwland) 1930 

nylon (Carothers) 1935 

SBR rubber 1940 

polyisoprene 1950 


The tremendous proliferation of synthetic materials in 
recent years, especially in the high-polymer field, was 
made possible by the increasingly sophisticated use of 
catalysts, particularly the Ziegler and Natta stereo- 
specific type. 

Synthesis of elements has also occurred; since 1940 
all the transuranic elements from 93 to 105, as well as 
a vast array of radioisotopes of natural elements, have 
been created by nuclear bombardment of various 
types. 

See also following entries; resin, synthetic; semisynthe- 
tic. 

synthesis gas. Any of several gaseous mixtures used for 
synthesizing a wide range of compounds, both organic 
and inorganic, especially ammonia. Such mixtures re- 
sult from reacting carbon-rich substances with steam 
(steam reforming) or steam and oxygen (partial oxida- 
tion); they contain chiefly carbon monoxide and 
hydrogen, plus low percentages of carbon dioxide and 
usually of nitrogen (less than 2.0%). The organic 
source materials may be natural gas, methane, 
naphtha, heavy petroleum oils, or coke (coal). The 
reactions are nickel-catalyzed steam-cracking (reform- 
ing) of methane or natural gas (CH4 + H2O CO + 
3H2); partial oxidation of methane, naphtha, of heavy 
oils; and (especially in view of the petroleum shortage) 
the water-gas reaction with coke (C + H2O — > CO + 
H2). With transition-metal catalysts synthesis gas 
yields alcohols, aldehydes, acrylic acid, etc., and has 
many useful reactions with acetylene; it is the basis of 
the Oxo and Fischer-Tropsch reactions. Synthesis gas 
from which the CO has been removed and adjusted to 
a ratio of 3 parts hydrogen to 1 part nitrogen is used 
for ammonia synthesis (nitrogen fixation). Processing 
with a catalyst at high temperatures and pressures 
yields ammonia. See also ammonia, anhydrous; Oxo 
process; Haber; water gas; gasification. 

Note: Do not confuse with synthetic natural gas. 

Synthetic natural gas (SNG). Any manufactured fuel gas 
of approximately the same composition and Btu value 
as that obtained naturally from oil fields (about 85% 
methane and 15% ethane). There are two major 
methods of synthesis involving catalysts, high tempera- 
ture and high pressure; (1) direct hydrogenation of 
coal and (2) methanation of synthesis gas (q.v.), 
which is obtained by hydrogenolysis of coal or steam- 
reforming of naphtha or similar petroleum distillate. 
Other methods involve pyrolysis of solid wastes and 
extraction from oil shale and manures. See also 
gasification; hydrogenolysis. 

Synethetic resin. See resin, synthetic. 

synthine process. See Fischer-Tropsch process. 

“Synthrapol.”’” Trademark for a series of ethylene 
oxide condensation products. Used as nonionic all- 
purpose surface-active agents. 

“Synthravon.””® Trademark for a series of nonsub- 
stantive softeners used as textile napping assistants, 
lubricants, and resin-finishing plasticizers. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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synton. Any of several isomers of prostaglaiidin from 
which prostaglandin analogs and intermediates may 
be derived. 

“Synvarac.”'”’ Trademark for a group of resinous 
compositions specifically designed for use in the con- 
struction of chemically resistant equipment. Principal 
components are graphite and a thermosetting resin. 

“Synvaren.”'”’ Trademark for phenol-formaldehyde 
resins in liquid form. 

“Synvarex.”'*” Trademark for specialty resins derived 
from various forms of soya, linseed, fish oil, lauric, 
coconut, fatty acid type flat, medium and short 
copolymer alkyds and from PE ester of tall oil, and 
nonphenolic spar. 

Uses: Paints and enamels. 


syrosingopine C35H42N20n. Methyl reserpate ester of 
syringic acid ethyl carbonate. An analog of reserpine. 

Properties: White or slightly yellowish powder. Prac- 
tically insoluble in water; slightly soluble in methanol; 
soluble in chloroform and acetic acid. 

Grade: N.F. 

Use: Medicine. 

syrup. Commercial name for an aqueous solution of 
cane or beet sugar (sucrose) sold in tank car lots to 
manufacturers of candy, soft drinks, soda-fountain 
goods, etc. U.S.P. grade is an aqueous solution of cane 
sugar (85g/100 ml). A viscous liquid with sp. gr. 
about 1.313. 

“Systox.”'®' Trademark for demeton (q.v.). 

“Syfon.”®* Trademark for a series of colloidal silicas 
dispersed in water. Used as anti-soil and anti-slip 
agents. 



T 


T Symbol for tritium (q.v.). 

2,4, 5-T. Abbretdation for 2,4,5-trichlorophenoxyacetic 
acid. 

2,4,6,-T. Abbreviation for 2,4,6-trichlorophenol. 

Ta Symbol for tantalum. 

table salt. See sodium chloride. 

tabun (dimethylphosphoramidocyanidic acid, ethyl 
ester) (CH 3 ) 2 NP( 0 )(C 2 H 50 )(CN). 

Properties; Liquid, f.p. — 50°C; b.p. 240°C; flash 
point I72°F; sp. gr. 1.4250 (20/4°C); readily soluble 
-w £<!'g3j}ic .misrible vvjt.b w3Ser but jeadliy’ 

hi'droliTed. Destroyed by bleaching powder, which, 
however, generates ^anogen chloride. Combustible. 
Hazard: Highly toxic by inhalation; cholinesterase 
inhibitor. Not manufactured. 

“TAC.”^^’ Trademark for tested additive chemical 
items, satisfactory for food additives and medical 
uses. 

tachysterol CjsHiO. A sterol. 

Properties: Oil; levorotatory; insoluble in water, solu- 
ble in most organic solvents. Protect from air. 

Use: Medicine, as the dihydrotachysterol. 

tackiness (tack). Propertj' of being sticky or adhesive, 

faconite. A low-grade iron ore consisting essentially 
of a mixture of hematite and silica. It contains about 
25% iron. Found in the Lake Superior district and 
western states. 

tacticity. Tlie regularity or symmetry' in the molecu- 
lar arrangement or structure of a polymer molecule. 
Contrasts with random positioning of substituent 
groups along the polymer backbone, or random po- 
sition with respect to one another of successive 
atoms in the backbone chain of a polymer molecule. 
See polymer, stereospecific; isotactic. 

“Tag.”'^^ Trademark for a type of fungicide contain- 
ing phenyl mercuric acetate. 

Hazard: See mercury' compounds. 

“Tagathen.””^ Trademark for chlorothen citrate (q.v.). 

tagged atom. A radioactive isotope used in tracing the 
behavior of a substance in both biochemical and en- 
gineering research, e.g. carbon- 14 or iodine-131. See 
tracer, label (2). 

Tag Open Cup. See TOC. 

tailings. (1) In flour-milling, the product left after grind- 
ing and bolting middlings (q.v.). (2) Impurities remain- 
ing after the extraction of useful minerals from an 
ore. (3) In general, any residue from a mechanical 
refining or separation process. 

“Tajmir.””^ Trademark for a nylon-4 resin and fiber, 
a synthetic based on 2-pyrrolidone. It has excellent 
dyeability, high moisture regain, and water absorp- 
tion capability exceeding that of other synthetic 


fibers and equivalent to cotton. It is also antistatic 
and abrasion-resistant. It is used in all types of gar- 
ments and clothing, as well as athletic shoes and 
leather substitutes. 

“Takalab TLM.”''' Trademark for a product con- 
taining diastatic and proteoly'tic enzymes. 

Properties: Dry, fine, white powder, fully water- 
soluble, nonhazardous, nonflammable; optimum pH 
for diastatic reaction 6.5-7.0; for proteolytic reac- 
tion 7.0-8.4; optimum temperature 45°C. 

Use: Digestion of albumin and starch-containing stains 
in commercial dry'cleaning plants. 

“Takamine” Pectinase.^'" Trademark for an enzyme 
system which hydrolyzes and depolymerizes pectins 
over a wide range of conditions. Used to produce 
clear fruit juices, wine, and jellies. 

“Takatabs.”’’^ Trademark for sodium tl-erythorbate 
in tablet form. 

“Take-Hold.”’ Trademark for a completely water- 
soluble mixture of ammonium and potassium phos- 
phates giving a substantially neutral solution. 

Use; Agricultural starter solution mix for transplant- 
ing set-outs. 

“Takimerse.”^'^ Trademark for a product containing 
diastatic and proteolytic enzymes. 

Properties; Dry, fine white powder, water-soluble; 
nonhazardous, nonflammable. Optimum pH 7.0-8.0; 
optimum temperature 40-45° C. 

Uses; Digestion of albumin and starch-containing 
stains by immersion, in commercial dry'cleaning 
plants. 

“Talase.”’’' Trademark for a special enzy'me formu- 
lation hawng both amy'lase and protease activity. 
Used in textile industry. 

talc (talcum; mineral graphite; steatite) 

Mg 3 SuOio(OH )2 or 3MgO • 4Si02 ■ H 2 O. A natural 
hydrous magnesium silicate. Compact massive vari- 
eties may be called steatite in distinction from the 
foliated varieties, which are called talc. Soapstone 
is an impure variety of steatite. 

Properties: White, apple green, gray powder; luster 
pearly or greasy; feel greasy; Mohs hardness 1-1.5 
(may be harder when impure). High resistance to 
acids, alkalies and heat. Sp. gr. 2.7-Z8. 

Grades; Crude; washed; air-floated; U.S.P. fibrous 
(99.5%, 99.95%). 

Containers: 50-lb paper bags; 200-lb multiwall bags; 
bulk. 

Hazard: Moderate by inhalation. Tolerance, 20 mil- 
lion particles per cubic foot in air. 

Uses; Ceramics; cosmetics and pharmaceuticals; filler 
in rubber, paints, soap, putty, plaster, oilcloth; ab- 
herent; dusting agent; lubricant; paper; slate pencils 
and crayons; electrical insulation. 

See also magnesium silicate. 
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tall oil (tallol; liquid rosin). A mixture of rosin acids, 
fatty acids, and other materials obtained by acid 
treatment of the alkaline liquors from the digesting 
(pulping) of pine wood. Combustible; low toxicity. 
Flash point 360° F. , , • 

Derivation: The spent black bquor from the ptiipmg 
process is concentrated until the sodium salts (soaps) 
of the various acids separate out and are skimmed 
off. These are acidified by sulfuric acid. Compo- 
sition and properties vary widely, but average 35- 
40% rosin acids, 50-60% fatty acids. 

Grades; Crude; refined. 

Containers; Drums; tank cars; tank trucks. 

Uses; Paint vehicles; source of rosin; alkyd resins; 
soaps, cutting oils and emulsifiers; driers; flotation 
agent^, oil-well drilling muds; core oils; lubricants 
and greases; asphalt derivatives; rubber reclaiming; 
synthesis of cortisone and sex hormones. 

tallow. An animal fat containing Ci6 to Cig. 

Properties: Tlie solidifying points of the different tal- 
lows are as follows; from 20-45°C for horse fat; 27- 
38° C for beef tallow; 54-56° C for stearin and oleo; 
32-4 1°C for mutton tallow. Combustible; nontoxic. 
Sp. gr. 0.86; refractive index (40° C) 46-49 (Zeiss); 
iodine value 193-202; flash point 509° F. Combus- 
tible. 

Derivation; Extracted from the solid fat or “suet” of 
cattle, sheep or horses by dry or wet rendering. 

Chief constituents; Stearin, palmitin and olein. 

Grades; Edible; inedible; beef tallow; mutton tallow; 
horse fats, acidless; edible, extra. 

Containers; SO-lb tierces; 375-lb barrels; tank trucks; 
tank cars. 

Uses; Soap stock; leather dressing; candles; greases; 
manufacture of stearic and oleic acids; animal feeds; 
abherent in tire molds. 

“Talwin.”'*^ Trademark for pentazocine (q.v.). 

“Tamarax.””^ Trademark for extract of tamarind rind 
for flavoring. 

“Tamax.”'“’* Trademark for a premium grade, bonded 
muUite refractory avadabfe as brick and special 
shapes. Manufactured from calcined Indian kyanite 
or other high purity aluminum silicate materials. 
Used in the construction of glass-melting furnaces. 

“Tamed Iodine.’’’*'' Trademark for iodophors (iodine 
complexed with surface-active agents that have de- 
tergent properties). 

“Tamql.”^^ Trademark for anionic, polymer-type dis- 
persing agents. Supplied as light-colored powders or 
aqueous solutions. Effective dispersant for aqueous 
suspensions of insoluble dyestuffs, polymers, clays, 
tanning agents and pigments. 

Use; Manufacture of dyestuff pastes; textile printing 
and dyeing; pigment dispersion in textile backings, 
latex paints and paper coatings; retanning and 
bleaching of leather; dye resist in leather dyeing; 
dispersion of pitch in paper manufacture; pre-floc 
prevention in the manufacture of synthetic rubber. 

“Tamul.”'”' Trademark for a synthetic mullite pro- 
duced by sintering selected grades of bauxite. Used 
in the manufacture of a wide variety of special re- 
fractory materials. Also the brand name of some of 
the products manufactured from “Tamul” synthetic 
mullite grain. 

‘Tanak” MRX.’’ Trademark for melamineformalde- 
hydc resin tanning agent used to make pure white 
leather and for bleaching and filling chrome leather. 


"Tanamer.”” Trademark for sodium polyacrylate ad- 
hesive for use during the drying of leather. See acry- 
late. 

“Tanarc.”^^ Trademark for a material which pro- 
vides a source of titanium dioxide in welding elec- 
trode coatings. Also serves as a ceramic colorant. 

“Tanasol.”’"’ Trademark for a series of synthetic, or- 
ganic sulfonic acid condensation products used in 
tanning of hides and skins. 

“Tandearil.”^’’ Trademark for a brand of oxyphenbu- 
tazone. 

tangerine oil. See citrus peel oil. 

tankage (animal tankage; tankage, rough ammoniate). 
Tlie product obtained in abattoir by-product plants 
from meat scraps and bones, which are boiled under 
pressure and allowed to settle. The grease is re- 
moved from the top and the liquor drawn off. Tlie 
scrap is then pressed, dried and sold for fertilizer. 
Grades; Based on per cent of ammonia and bone 
phosphate. A medium grade has 10% ammonia and 
20% bone phosphate. Concentrated tankage has had 
the boiled down tank liquor and press water added 
to it before drying, and runs about 15-17% ammo- 
nia. 

Hazard: Flammable; may ignite spontaneously. 
Shipping regulations: (Air) Not acceptable. (Rail) 
Yellow label. Not accepted by express. 

tankage, garbage (tankage fertilizer). Garbage treated 
with steam under pressure, the water and some of 
the grease removed by pressing and further grease 
removed by solvent extraction. Contains from 3-4% 
ammonia, 2-5% phosphoric acid and 0.50-1.00% 
potash. 

Hazard; Flammable; may ignite spontaneously. 

Use; Fertilizer. 

Shipping regulations; (Air) Not acceptable. (Rail) 
Yellow label. Not accepted by express. 

“Tannex.”^^* Trademark for a full substitute for que- 
bracho in the thinning of drilling muds. Used in 
mud thinning when exposed to the high bottorn-hole 
temperatures of deep wells. May be added directly 
to tire mud system, but gives better results when dis- 
solved in caustic soda solution before adding to the 
mud system. 

tannic acid (gallotannic acid; tannin) C76H5 j 046, de- 
scribed as a penta-{m-digalloyl)-gluco6e. Natural 
substance widely found in nutgalls, tree barks, and 
other plant parts. Tannins are known to be gallic 
acid derivatives. A solution of tannic acid will pre- 
cipitate albumin. 

Tannins are classified according to their behavior 
on dry distillation into two groups, (I) condensed 
tannins, which yield catechol, and (2) hydrolyzable 
tannins, which yield pyrogallol. Group (2) comprises 
two groups on the basis of its products of hydroly- 
sis, glucose and (a) ellagic acid or (b) gallic acid. 
Properties'. Lustrous, faintly yellowish, amorpltous 
powder, glistening scales or spongy mass; darkens 
on exposure to air; odorless; strong astringent taste; 
m.p., decomposes at 210°C; soluble in water, alco- 
hol, and acetone; almost insoluble in benzene, chlo- 
roform, ether, and petroleum ether. Combustible. 
Flash point 390° F, autoignition temp. 980° F. 
Derivation: Extraction of powdered nutgalls with 
water and alcohol. 

Grades; Technical; C.P.; N.F.; fluffy; F.C.C. 
Containers: Barrels; drums. 
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Hazard; Moderately toxic by ingestion and inhala- 
tion. 

Uses; Chemicals (tannates, gallic acid, pyrogallic 
acid, hydrosols of the noble metals); alcohol dena- 
turant; tanning; textiles (mordant and fixative); elec- 
troplating; galvanoplastics (gelatin precipitant); clar- 
ification agent in wine manufacture, brewing and 
foods; writing inks; pharmaceuticals; deodorization 
of crude oil; photo^aphy; paper (sizing, mordant 
for colored papers); treatment of minor burns. 

tanning. The preservation of hides or skins by use of 
a chemical, which (1) makes them immune to bacterial 
attack, (2) raises the shrinkage temperature, and 
(3) prevents the collagen fibers from sticking to- 
gether on drying, so that the material remains po- 
rous, soft, and flexible. Vegetable tanning is used 
mostly for sole and heavy-duty leathers. The chief 
vegetable tannins are water extracts of special types 
of wood or bark, especially quebracho (q.v.) and 
wattle (q.v.). The main active constituent is tannic 
acid (q.v.). The tannins penetrate the skin or hide 
after long periods of soaking, during which the mo- 
lecular aj^gregates of the tannin form cross-links be- 
tween the polypeptide chains of the skin proteins; 
hydrogen bonding is an important factor. 

In mineral or chrome tanning, the sulfates of 
chromium, aluminum and zirconium are used (the 
last two for white leather); here the reaction is of a 
coordination nature between the carboxyl groups of 
the skin collagen and the metal atom. Syntans are 
also used; these are sulfonated phenol or naphthol 
condensed with formaldehyde. Condensation prod- 
ucts other than phenol having strong hydrogen- 
bonding power have been developed. Tannage by 
any method is a time-consuming and exacting pro- 
cess, requiring careful control of pH, temperature, 
humidity, and concentration factors. See also leather. 
For further information refer to Tanners’ Council, 
University of Cincinnati, Cincinnati, Ohio. 

tanny] acetate. See acetyltannic acid. 

“Tanolin.”582 Trademark for basic chromium sulfate. 
Uses; Chrome tanning of leather; colors; compounding. 

“Tansul 7” Clay.^^^ Trademark for beneficiated mag- 
nesium montmorillonite. Used as a flocculating agent 
and selective absorbent primarily in the beverage 
industry. 

“Tansul” Enzyme. Trademark for a mixture of 
plant-derived proteolytic enzymes in white powder 
form or clear liquid form with a hydrolysis potency 
of 60-75 Activity Units /gram. Used as a protein hy- 
drolyzing agent in beverages. 

tantalic acid anhydride. See tantalum oxide. 

tantalic chloride. See tantalum chloride. 

tantalite (Fe, Mn) (TaCb)206. The most important 
ore of tantalum, found in Canada, Africa, Brazil, 
Malaysia. When Cb content exceeds that of Ta, the 
ore is called columbite. 

tantalum Ta Element of atomic number 73 in group 
VB of the periodic system. Atomic weight 180.9479; 
valences 2, 3, 5. No stable isotopes. 

Properties; (a) Black powder, (b) Steel-blue-colored 
metal when unpolished; nearly a platinum-white 
color when polished. Soluble in fused alkalies; insol- 
uble in acids except hydrofluoric and fuming sulfuric 
acids. Sp. gr. (a) 14.491; (b) 16.6 (worked metal); 


m.p. 2996°C; b.p. 5425 ± 100°C. Tensile strength of 
drawn wire may be as high as 130,000 psi. Refrac- 
tive index 2.05. Expansion coefficient 8 x 10’’’ over 
range 20-1500°C. Electrical resistance 13.6 mi- 
crohm^cm (0°C), 32.0 (500°C). 

Derivation; From tantalum potassium fluoride, by 
heating in an electric furnace, by sodium reduction, 
or by fused salt electrolysis. The powdered metal is 
converted to a massive metal by sintering in a 
vacuum. Foot-long crystals can be grown by arc- 
fusion. 

Corrosion resistance; 99.5% pure tantalum is resis- 
tant to all concentrations of hot and cold sulfuric 
(except concentrated boiling), hydrochloric, nitric 
and acetic acids, hot and cold dilute sodium hydrox- 
ide, all dilutions of hot and cold ammonium hydrox- 
ide, mine and sea waters, moist sulfurous atmo- 
spheres, aqueous solutions of chlorine. 

Forms and grades available; Powder 99.6% pure; 
sheet; rods; wire; ultrapure; single crystals. 

Hazard; Dust or powder may be flammable. Moder- 
ately toxic by inhalation. Tolerance, 5 mg per cubic 
meter of air. 

f/ses: Capacitors; chemical equipment; cfentai' and 
surgical instruments; rectifiers; vacuum tubes; fur- 
nace components; high-speed tools; catalyst; getter 
alloys; sutures and body implants; electronic cir- 
cuitry; thin-film components. 

t^talum alcoholate (pentaethoxytantalum) (C 2 H 50 ) 5 Ta. 
Uses; Catalyst; intermediate for pure tantalates; pre- 
paring thin dielectric films. 

tajitalum carbide TaC. Hard, heavy, refractory crys- 
talline solid; m.p. 3875'’C; b.p. 5500°C; sp. gr. 14.5; 
hardness 1800 kg/sq mm; resistivity 30 microohm 
cm (room temp); extremely resistant to chemical ac- 
tion except at elevated temperatures. 

Derivation; Tantalum oxide and carbon heated at 
high temperatures. 

Uses; Cutting tools and dies; cemented carbide tools. 

tantalum chloride (tantalic chloride; tantalum penta- 
chloride) TaCls. 

Properties; Pale yellow, crystalline powder. Highly 
reactive. Decomposed by moist air. Keep well stop- 
pered! Sp. gr. 3.7; b.p. 242°C; m.p. 221°C. Soluble 
in alcohol and potassium hydroxide. 

Urade; Technical. 

Uses: Chlorination of organic substances; intermedi- 
ate; production of pure metal. 

tantalum disulfide TaSz. Black powder or crystals; 
m.p. above 3000°C; insoluble in water. Available in 
40 micron size. Used as a solid lubricant. 

tantalum nitride TaN. 

Properties: Hexagonal brown, bronze or black crys- 
tals; sp. gr. 16.3; m.p. 3310-3410°C; insoluble in 
water; slightly soluble in aqua regia, nitric acid, hy- 
drofluoric acid, 
tjrade; Technical; powder. 

tantalum oxide (tantalic acid anhydride; tantalum pent- 
oxide) TaaOs. 

Properties: Rhombic, crystalline prisms; sp. gr. 7.6; 
m.p. 1800°C; insoluble in water and acids except 
hydrofluoric. 

Derivation: From tantalite, by removal of other metals. 
Orades; Technical; optical (99.995% pure); single 
ciystals. 

Uses: Production of tantalum; “rare-element” optical 
glass; intermediate in preparation of tantalum car- 
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bide; piezoelectric, maser and laser applications; di- 
electric layers in electronic circuits. 

tantalum pentachloride. See tantalum chloride, 
tantalum pentoxide. See tantalum oxide. 

tantalum potassium fluoride (potassium tantalum fluo- 
ride; potassium fluotantalate; K2TaF7. 

Properties: White, silky needles. Slightly soluble in 
cold water, quite soluble in hot water. 

Hazard; Toxic by inhalation. Tolerance (as F), 2.5 
mg per cubic meter of air. 

Uses: Intermediate in preparation of pure tantalum. 

tantiron. A ferrous alloy containing 84.87% iron, 
13.5% silicon, 1% carbon, 0.4% manganese, 0.18% 
phosphorus, 0.05% sulfur. It is resistant to acids; 
used for chemical equipment. 

“Tanz.”"'® Trademark for an ammonium lignin sul- 
fonate used as an extender for vegetable tannin ex- 
tracts. 

“Tapazole.” Trademark for methimazole, U.S.P. 

tapioca. A product rich in starch, obtained from the 
tuberous roots of the cassava plant. It is used both 
directly as a food and as a thickening agent in 
emulsions for food-products and industrial applica- 
tions (lithographic inks). In many uses it is a satis- 
factory substitute for gum arabic. 

TAPPI. Abbreviation for Technical Association of 
the Pulp and Paper Industry (q.v.). 

far. See coal tar; cigarette tar; pine tar; tar, wood. 

tar acid. Any mixture of phenols present in tars or 
tar distillates and extractable by caustic soda solu- 
tions. Usually refers to tar acids from coal tar and 
includes phenol, cresols, and xylenols. When applied 
to the products from other tars it should be qualified 
by the appropriate prefix, e.g., wood-tar acid, lignite 
tar acid, etc. 

Properties: Soluble in alcohol and coal-tar hydrocar- 
bons. Combustible. 

Grades; 15-18%, 25-28% and 50-53% phenol. 
Containers: Drums; tank cars. 

Hazard; Toxic by ingestion, inhalation, and skin ab- 
sorption. Strong irritant to tissue. 

Uses; Wood preservative; insecticide for cattle and 
sheep dipping, (dip oils or sheep dip); manufacture 
of disinfectants. 

tar base. A basic nitrogen compound derived from 
coal tar, such as pyridine, picoline, lutidine, and 
quinoline. 

tar camphor. See naphthalene. 

far camphor, chlorinated. See chloronaphthalene. 

“Tar-Cel.”^“ Trademark for 72% “Dry Liquid” con- 
centrate of “Tarene,” a pine tar type plasticizer. 

Light brown, free-flowing powder; sp. gr. 

Uses: Plasticizer and softener for plastics and rubber. 

tar, dehydrated (tar, refined). 

Properties; Dark brown, thick, viscid liquid; combus- 
tible. 

Derivation: Tar from which the water has been driven 
off. 

Grade; Technical. 

Containers; Barrels; tank cars. 

Hazard: Toxic; strong irritant; absorbed by skin. 

Uses; Water-proofing compounds; roads; medicine. 


“Tarene.”^’^ Trademark for mixed naval stores (pine 
tar type). 

Properties: Non-toxic, dark brown viscous liquid; sp. 
gr. 0.99-1.02; ash 0.5%, benzene-soluble. Combus- 
tible. 

Uses: Plasticizer and softener. 


tarnish. A reaction product that occurs readily at 
room temperature between metallic silver and sulfur 
in any form. The well-known black film that appears 
on silverware results from reaction between atmo- 
spheric sulfur dioxide and metallic silver, forming 
silver sulfide. It is easily removable with a cleanig 
compound and is not a true form of corrosion. Plat- 
ing with a mixture of silver and indium will increase 
tarnish resistance. Gold will also tarnish in the pres- 
ence of a high concentration of sulfur in the envi- 
ronment. 


tar oil. See creosote, coal-tar. 


tar-oil, wood (pine-tar oil). 

Properties: Almost colorless liquid when freshly dis- 
tilled; turns dark reddish-brown; strong odor and 
taste. Sp. gr. 0.862-0.872. Soluble in ether, chloro- 
form, alcohol and carbon disulfide. Flash point 
144°F (closed cup). Combustible. Low toxicity. 

Derivation: Obtained by the destructive distillation of 
the wood of Pinus palustris. 

Method of purification: Rectification. 

Grades: Technical; rectified; refined. 

Containers: Drums; glass bottles; tank cars. 

Uses: Paints; waterproofing paper; rubber reclaiming; 
varnishes; stains; ore flotation; cattle dips; insecti- 
cides. 

“Tarpine.”’’ Trademark for a pine tar used as a 
tackifier in rubber compounding and in rubber re- 
claiming. 

tarragon oil. See estragon oil. 

tar, refined. See tar, dehydrated. 

tar sands. See oil sands. 

“Tartan.” Trademark for a synthetic turf or sur- 
facing material for athletic fields. Composed of spe- 
cially compounded synthetic resins on asphalt base. 

tartar, cream of. See potassium bitartrate. 


tartar emetic. See antimony potassium tartrate. 


tartaric acid (dihydroxysuccinic acid). 
H00C(CH0H)2C00H. 

Properties; Colorless, transparent crystals or white 
c^stalline powder; odorless; acidic taste; stable in 
air. Soluble in water, alcohol, and ether. Sp. gr. 
1.76; m.p. I70°C. Nontoxic. It has unusual optical 
properties. Tlie molecule has two asymmetric carbons 
which result in three isomeric forms; the natural 
Z?-form and the corresponding L-form, which are 
optically active, as well as the inactive or meso form, 
as shown: 


COOH 

I 

H— C— OH 

I 
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Tlie occurrence of some DL-tartaric acid along 
with natural D-tartaric acid in the wine industry is 
explained on the basis of partial racemization. 
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Derivation: Occurs naturally in wine lees; made syn- 
thetically from maleic anhydride and hydrogen perox- 
ide. A new process involving enzymatic reaction with 
a succinic acid derivative has been developed. 

Grades: Technical; C.P.; crystalline; powder; granu- 
lar; N.F.; F.C.C 

Containers: Bags; drums; carlots. 

Uses: Chemicals (cream of tartar, tartar emetic, 
acetaldehyde); sequestrant; tanning; effervescent bev- 
erages; baking powder; fruit esters; ceramics; galvano- 
plastics; photography (printing and developing; light- 
sensitive iron salts); textile industry; silvering mir- 
rows; coloring metals. 

tartrazine (FD & C Yellow No. 5) C 16 H 9 N 4 O 9 S 2 . 3- 
Carboxy-5-hydroxy-l-para-sulfophenyl-4-para-sulfo- 
phenylazopyrazole trisodium salt. C.I. No. 19140. 
Properties: Bright orange-yellow powder. Soluble in 
water. 

Use: Dye, especially for foods, drugs, and cosmetics. 

tar, wood (tar, hardwood). 

Properties: Black, syrup-like, viscous fluid. 

Derivation: A byproduct of the destructive distillation 
of wood. 

Grades: Technical. 

Containers: Tank cars. 

Hazard: Flammable, moderate fire risk. 

Use: Hardwood pitch; wood creosote; heavy, high- 
boiling wood oils; wood preserving oils; paint thinners. 

“Tasil.”''°* Trademark for a refractory brick, usually 
manufactured of calcined Indian kyanite; used in the 
construction of glass and metallurgical furnaces. 

taurine ( 2 -aminoethanesulfonic acid) 
NH 2 CH 2 CH 2 SO 3 H. A crystallizable amino acid found 
in combination with bile acids; its combination with 
cholic acid is called taurocholic acid. 

Properties: Solid; decomposes 300° C; soluble in water; 
insoluble in alcohol. 

Derivation: Isolated from ox bile; organic synthesis. 
Uses: Biochemical research; pharmaceuticals; organic 
synthesis; wetting agents. 

taurocholic acid (cholaic acid; cholyltaurine) 

C 26 H 45 NO 7 S. Occurs as sodium salt in bile. It is 
formed by the combination of the sulfur-containing 
amino acid, taurine, and cholic acid (q.v.) as the 
sodium salt. It aids in digestion and absorption of fats. 
Properties: Crystals; stable in air. M.p. 125° C (dec). 
Freely soluble in water; soluble in alcohol; almost 
insoluble in ether and ethyl acetate. 

Derivation: Isolation from bile. 

Uses: Biochemical research; emulsifying agent in foods 
(not over 0.1%). 

tautomerism. A type of isomerism in which migration 
of a hydrogen atom results in two or more structures, 
called tautomers. The two tautomers are in equilib- 
rium. For example, acetoacetic ester has the proper- 
ties of both an unsaturated alcohol and a ketone. The 
tautomers are called enol and keto. See also enol; 
isomer (1). 

“Taycor.”‘'°* Trademark for a group of corundum base 
refractory products. Manufactured of high purity 
alumina which has been sintered to form tabular 
corundum. 

Tb Symbol for terbium. 

TBH. Abbreviation for technical benzene hexachloride. 
See 1,2,3,4,5,6'hexachlorocyclohexane. Used as an 
insecticide. 


TBP. Abbreviation for tributyl phosphate (q.v.). 

TBT. Abbreviation for tetrabutyl titanate (q.v.). 

TBTO. Abbreviation for bis(tributyltin oxide) (q.v.). 

Tc Symbol for technetium. 

TC. Abbreviation for trichloroacetic acid (q.v.) or its 
sodium salt. 

TCA cycle (tricarboxylic acid cycle; Krebs cycle; citric 
acid cycle). A series of enzymatic reactions occurring in 
living cells of aerobic organisms, the net result of 
which is the conversion of pyruvic acid, formed by 
anaerobic metabolism of carbohydrates, into carbon 
dioxide and water. The metabolic intermediates are 
degraded by a combination of decarboxylation and 
dehydrogenation. It is the major terminal pathway of 
oxidation in animal, bacterial, and plant cells. Recent 
research indicates that the TCA cycle may have pre- 
dated life on earth and may have provided the path- 
way for formation of amino acids. 

TCB. Abbreviation for tetracarboxybutane (q.v.). 

TCC. Abbreviation for Tagliabue Closed Cup, a 
standard method of determining flash points. 

TCDD. See dioxin. 

TCP. Abbreviation for tricresyl phosphate (q.v.). 

TDE. Generic name for ],l-dichloro-2,2-bis(para- 
chlorophenyl)ethane. (tetrachlorodiphenylethane; 
DDD) (C1C6H4)2CHCHCI2. 

Properties: Colorless crystals; m.p. 109-1 10°C; soluble 
in organic solvents; insoluble in water; not compatible 
with alkalies. Combustible. 

Derivation: Chlorination of ethanol and condensation 
with chlorobenzene. 

Grade: Technical, 

Containers: Fiber drums. 

Hazard: Toxic by ingestion, inhalation and skin absorp- 
tion. Use restricted in some states. 

Uses: Similar to DDT; as dusts, emulsions and wettable 
powders for contact control of leaf rollers and other 
insects. 

TDI. Abbreviation for toluene diisocyanate (q.v.). 

TDQP. Abbreviation for trimethyldihydroquinoline 
polymer (q.v.). 

Te Symbol for tellurium. 

TEA. (1) Abbreviation for triethanolamine. (2) Ab- 
breviation for triethylaluminum. 

TEAC. Abbreviation for tetraethylammonium chloride 
(q.v.). 

technetium Tc Element with atomic number 43 of group 
VIIB of the periodic system. Atomic weight 98.9062; 
valences 4, 5, 6, 7; 3 radioactive isotopes of half-life 
more than 105 years; also several of relatively short 
half-life, some of which are gamma emitters. Techne- 
tium was first obtained by the deuteron bombardment 
of molybdenum, but since has been found in the fission 
products of uranium and plutonium. 

The chemistry of technetium has been studied by 
tracer techniques and is similar to that of rhenium and 
manganese. The free metal is obtained from reactor 
fission products by solvent extraction followed by 
crystallization as ammonium pertechnetate, which is 
reduced with hydrogen. The metal is silver gray in 
appearance, and melts at 2200° C (4000° F); sp. gr. ca. 
11.5. It is slightly magnetic. Compounds of the types 
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TcO', TC 2 O 7 , NH 4 TCO 4 , etc, have been prepared. The 
pertechnetate ion has strong anticorrosive properties. 
Technetium and its alloys are superconductors and can 
be used to create high-strength magnetic fields at low 
temperature. 

Uses; Metallurgical tracer; cryochemistry; corrosion 
resistance; medicine (radiology). 

Technical Association of the Pulp and Paper Industry 
(TAPPI). A professional group of scientists devoted 
to the interests of pulp and paper chemistry and 
technology. Founded in 1915, it has seven sections, 
each concerned with a specific phase of the industry. 
It also has eleven local sections which hold monthly 
meetings. The Association publishes its own journal, 
as well as industry data sheets, bibliographies, techni- 
cal monographs on subjects relating to the paper 
industry, etc. Its headquarters is at 155 E. 44th Street, 
New York, 10017. 

“Technoscents.”'*® Trademark for odor modifiers de- 
signed to cover a disagreeable odor associated with 
solvents, cutting oils, paints, lubricating oils, deter- 
gents, scrub soaps and powders, fuel oils. 

“Tecmangam.”^'* Trademark for free-flowing granular 
solid containing 75-78% manganese sulfate. Used in 
fertilizers and feeds. 

“Tecquinol.”^^* Trademark for technical hydroquinone 
(98.5% min). 

“Tecsol.””® Trademark for solvents consisting of de- 
natured anhydrous and denatured 95% ethyl alcohol. 

“Tedlar.”^* Trademark for polyvinylfluoride film. 

TEDP. Abbreviation for tetraethyl dithionopyrophos- 
phate (q.v.). 

“Tecpol” 610.'” Trademark for a detergent and wetting 
agent in liquid form based on the sodium salt of second- 
ary alkyl sulfates, of the type RiR 2 CHOS 020 Na, 
where Ri is a large alkyl group and R 2 is a relatively 
small alkyl group. 

“Teflon.”^® Trademark for tetrafluoroethylene (fFE) 
fluorocarbon polymers available as molding and extru- 
sion powders, aqueous dispersion, film, finishes, and 
multifilament yarn or fiber. The name also applies to 
fluorinated ethylene-propylene (FEP) resins (q.v.) 
available in the same forms. The no-stick cookware 
finishes may be of either type. Fibers are monofila- 
ments made from copolymer of TFE and FEP. 

Uses: Packing; bearings; filters; electrical insulation; 
high-temperature industrial plastics; cooking utensils; 
plumbing sealants. 

See also fluorocarbon polymer. 

TEG. Abbreviation for tetraethylene glycol and trieth- 
ylene glycol. 

“Tego.”^® Trademark for thin tissue impregnated with 
heat-convcrtible phenol-formaldehyde resin, supplied 
in rolls. Produces waterproof bond with plywood 
veneers. 

Use: Hot-press bonding of furniture veneers; premium 
wall panelling. 

TEL. Abbreviation for tetraethyl lead (q.v.). 

“Tcldrin.”’' Trademark for chlorpheniramine maleate 
(q.v.). 

“Telcpaque."'*^ Trademark for iopanoic acid. 

“Telloy.”*’ Trademark for finely ground tellurium. Used 
as a secondary' vulcanizing agent for rubber. 


“Tellurac.”*’ Trademark for tellurium diethyldithio- 
carbamate [(C 2 H 5 ) 2 NC(S)SJiTe. 

Properties: Orange-yellow powder; sp. gr. 1.44 ± .03; 
melting range 108-11 8° C; soluble in benzene, carbon 
disulfide, chloroform; slightly soluble in alcohol, gaso- 
line; insoluble in water. 

Uses: Primary or secondary (with thiazoles) rubber 
accelerator. 

telluric acid (hydrogen tellurate) H2Te04 ■ 2 H 2 O, or 
H6Te06. 

Properties: White heavy crystals. Soluble in hot water 
and alkalies; slightly soluble in cold water. Sp. gr. 
3.07; m.p. 136°C. 

Derivation: Action of sulfuric acid on barium tellurate. 

Hazard: Toxic by ingestion. 

Uses: Chemical reagent. 

telluric bromide. See tellurium tetrabromide. 

tellurium Te A nonmetallic element with many properties 
similar to selenium and sulfur. Atomic number 52; 
Group VIA of the periodic system. Atomic weight 
127.60; valences 2, 4, 6. Eight stable isotopes. Low 
toxicity. 

Properties; Silvery white, lustrous solid with metal 
characteristics. Density 6.24 g/cc (30° C); Mohs 
hardness 2.3; m.p. 450° C; b.p. 990° C. Soluble in 
sulfuric acid, nitric acid, potassium hydroxide and 
potassium cyanide solution; insoluble in water. Im- 
parts garlic-like odor to breath; can be depilatory. It is 
a p-type semiconductor and its conductivity is sensitive 
to light exposure. 

Source: From anode slime produced in the electrolytic 
refining of copper and lead. 

Derivation: Reduction of telluric oxide with sulfur di- 
oxide; by dissolving the oxide in a caustic soda solu- 
tion and plating out the metal. 

Grades: Powder, sticks, slabs and tablets, 99.5% pure; 
crystals, up to 99.999% pure. 

Uses: Alloys (tellurium lead, stainless steel, iron cast- 
ings); secondary rubber vulcanizing agent; manu- 
facture of iron and stainless steel castings; coloring 
agent in glass and ceramics; thermoelectric devices; 
catalysts; with lithium, in storage batteries for space 
craft. 

For further information refer to Selenium-Tellurium 
Development Assoc., 1 1 Broadway, New York. 

tellurium bromide. See tellurium dibromide and tellu- 
rium tetrabromide. 

tellurium chloride. See tellurium dichloride. 

tellurium dibromide (tellurium bromide; tellurous bro- 
mide) TeBr 2 . 

Properties: Blackish green, crystalline mass, or gray to 
black needles. Very hygroscopic. Decomposed by 
water. Soluble in ether. Violet vapor. M.p. 210°C; 
b.p. 339°C. 

tellurium dichloride (tellurium chloride; tellurous chlo- 
ride) TeCh. 

Properties: Amorphous, black mass. Greenish yellow 
when powdered. Decomposed by water. Sp. gr. 6.9; 
b.p. 327°C; m.p. 209°C. 

tellurium diethyidithiocarbamate. See “Tellurac.” 

tellurium dioxide (tellurous acid anhydride) TeOr. 

Properties: Heavy, white, crystalline powder, odor- 
less. Soluble in acids (cone.), alkalies; slightly soluble 
in acids (dilute), water. Sp. gr. 5.89; m.p. 733°C; 
b.p. 1245°C. 

Hazard: Ingestion causes persistant garlic breath. 
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tellurium disulfide (tellurium sulfide) TeS 2 . 

Properties; Red powder. Turns in time to a dark brown, 
amorphous powder. Fuses to gray, lustrous mass. 
Soluble in alkali sulfides; insoluble in acids, water, 

tellurium lead. See lead, tellurium. 

tellurium sulfide. See tellurium disulfide. 

tellurium telrabromide (telluric bromide; tellurium bro- 
mide) TeBr 4 . 

Properties; Yellow crystals. Soluble in a little water 
(decomposes in excess water). Sp. gr. 4.3; m.p. 363°C; 
b.p. approx 420° C, with decomposition into bromine 
and dibromide. 

tellurous acid H 2 Te 03 . 

Properties; White, crystalline powder. Soluble in acids 
(dilute), alkalies; slightly soluble in water, alcohol. 
Sp. gr. 3.053; m.p. 40° C (decomposes). 

tellurous acid anhydride. See tellurium dioxide, 
tellurous bromide. See tellurium dibromide. 
te]}iirous chloride. See teharium dichioride. 

“Telone.”^^ Trademark for fumigants containing 1,3- 
dichloropropene and related C 3 hydrocarbons. 

“Tel-Tale.”^'" Trademark for silica gel which is im- 
pregnated with cobalt chloride and turns from blue 
to pink as the relative humidity increases. 

“Telvar.”^* Trademark for wettable powder containing 
80% monuron, for weed control. 

Containers; 4-lb bags; 50-lb fiber drums and bags. 
“Telvar ML” is a stable liquid suspension containing 
28% monuron, used for pre-emergence weed control in 
cotton. 

Containers; '/ 2 -gal cans. 

TEM. Abbreviation for triethylene melamine (q.v.). 

“Temasept.”‘'^° Trademark for series of antimicrobial 
agents. 

“Temasept I." I;1 mixture of 4',5-dibromosalicylanilide 
and 3,4',5-tribromosalicylanilide. Used in fabric treat- 
ment and other sanitizing applications. 

“Temasept II.” Essentially pure 3,4',5-tribromosaIi- 
cylanilide; used in deodorants, antibacterial toilet 
soaps, and other skin contact applications. 

“Temex” 15. Trademark for a barium-cadmium 
organic vinyl stabilizer. A fine white powder with a sp. 
gr. of 1 .3. Good dispersion characteristics. 

Uses; Vinyl phonograph record and other rigid stocks, 
based on vinyl copolymer resins. 

temper. To increase the hardness and strength of a metal 
by quenching or heat treatment. 

temperature. The thermal state of a body considered 
with reference to its ability to communicate heat to 
other bodies (J. C. Maxwell), There is a distinction 
between temperature and heat, as is evidenced by 
Helmholtz’ definition of heat as “energy that is trans- 
ferred from one body to another by a thermal process,” 
where by a thermal process is meant radiation, 
conduction, and/or convection. 

Temperature is measured by such instruments as 
thermometers, pyrometers, thermocouples, etc.; and 
by scales such as centigrade (Celsius), Fahrenheit, 
Reaumur, and absolute (Kelvin). See also absolute 
temperature. 

tenacity. Strength per unit weight of a fiber or filament, 
expressed as grams per denier. It is the rupture load 


divided by the linear density of the fiber. See also 
tensile strength; denier. 

“Tenamene.”^*^ Trademark for a group of additives for 
gasoline and other petroleum products. 

“Ten-Cem.”'’*“ Trademark for a group of neodecanoates 
of cobalt, copper, calcium, lead, manganese and zinc. 

Uses; Driers for printing inks; activators for protective 
coatings and plastics. 

tenderization. (1) Treatment of meats with ultraviolet 
radiation or with certain enzyme preparations to ac- 
celerate softening of the collagen fibers and thus reduce 
the time necessary to “hang” the meat. (2) The deg- 
radation and mechanical weakening undergone by 
textile fibers under excessive wet abrasion during 
laundering. 

“Tenex.”^’ Trademark for an extremely pale heat- 
treated wood rosin. 

Uses; Adhesive tape; artificial Burgundy pitch; core oh; 
cosmetics; disinfectants; electric insulating com- 
pounds; emulsions; ester gum; printing ink; rubber 
cement; shellac diluent; solder; spirit varnishes; syn- 
thetic resins; varnishes; Venice turpentine. 

“Tcnite.”^^^ Trademark for cellulose esters and poly- 
olefin thermoplastics. “Tenite” acetate, “Tenite” 
butyrate, “Tenite” propionate are made from cellulose 
acetate, cellulose acetate butyrate, and cellulose 
acetate propionate respectively. “Tenite” polyethylene 
and “Tenite” polypropylene are made by the poly- 
merization of ethylene and propylene. “Tenite” 
polyallomer (q.v.) is a block copolymer of propylene 
and ethylene; the lightest solid plastic offered com- 
mercially. Available in formulations meeting FDA re- 
quirements for use in contact with food. 

“Tenlo” 70.^'” Trademark for a blend of fatty amides and 
polyethylene glycol ester. Used as a pigment grinding 
oil. 

“Tenox.”'^^ Trademark for food grade antioxidants 
containing one or more of the following ingredients; 
butylated hydroxyanisole; butylated hydroxytoluene 
and/or propyl gallate with or without citric acid. Some 
formulas are supplied in solvents such as propylene 
glycol. 

“Teox I20.”*‘‘ Trademark for a nonionic surface-active 
agent composed of polyethenoxy tallate. 

Properties; Light straw-colored liquid; bland odor; sp. 
gr. 1.065-1.070 (77° F); refractive index 1.4762 (77° F); 
viscosity 190 cp (77° F); heat-stable to 644° F; very 
slightly hygroscopic; pH (0.2% soln) 7.2; soluble in 
water, acetone, benzene, ethyl ether, carbon tetra- 
chloride, ethanol, methanol, and xylene. 

Containers; 450-lb drums; tank trucks; tank cars. 

Uses; Detergents; surface cleaners; textile cleaning and 
dyeing; emulsion formulations. 

tensile strength. The rupture strength (stress-strain 
product at break) per unit area of a material subjected 
to a specified dynamic load; it is usually expressed in 
pounds per square inch (psi). This definition applies 
to elastomeric materials as well as to certain metals. 
For strength of textile fibers, see tenacity. 

tepa. Generic name for tris(l-aziridinyl)phosphine oxide, 

(CH:CHjN) 3POH. See triethylenephosphoramide. 

Hazard; Highly toxic; strong irritant to skin and tissue. 

Use; Insect chemosterilant. 
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Shipping regulations; (Rail) White label. (Air) Corro- 
sive label. Legal label name for tris(I-aziridinyl)phos- 
phine oxide. 

“Tepidone.”’® Trademark fora water solution of sodium 
dibutyldithiocarbamate, (C4H9)2NC(S)SNa. An 
amber liquid; sp. gr. 1.08. 

Use: To accelerate vulcanization of natural and syn- 
thetic rubber and latex compounds. 

tepp. Generic name for ethyl pyrophosphate (tetra- 
ethyl pyrophosphate) (CzH5)4P207. 

Properties: Water-white to amber liquid depending on 
purity; hygroscopic; miscible in all proportions with 
water and all organic solvents except aliphatic hydro- 
carbons; hydrolyzed in water with formation of 
mono-, di and triethy! ortho-phosphates; water solu- 
tions attack metals. Commercial material contains 
40% tepp; sp. gr. approx 1.20; refractive index 1.420; 
b.p. (pure compound) 135'138°C (1 mm). 

Derivation: From phosphorus oxychloride and ethanol 
or phosphorus oxychloride and triethyl phosphate. 
Grade; 40%. 

Containers: 5-gal cans; 50- and 55-gal drums. 

Hazard: Highly toxic by skin contact, inhalation or in- 
gestion. Rapidly absorbed through skin. Repeated 
exposure may, without symptoms, be increasingly 
hazardous. Tolerance, 0.05 mg per cubic meter of air. 
Use may be restricted. 

Uses: Insecticides for aphids and mites, rodenticide. 
Shipping regulations: (Rail, Air) Poison label. Not 
acceptable on passenger planes. Legal label name: 
tetraethyl pyrophosphate. Consult regulations for 
details. 

tcra-. Prefix meaning lO'^ units (symbol T). 1 Tg = f 
teragram =10'^ grams. 

“Ttibec.””^ Trademark for a wet strength improver for 
soils; based on 4-tert-butylcatechoI. 

terbia. See terbium oxide. 

terbium Tb Atomic number 65; Group IIIB of the 
periodic table; a rare-earth element of the yttrium sub- 
group (lanthanide series). Atomic weight 158.9254. 
Valences 3, 4. No stable isotopes. 

Properties; Metallic luster. Reacts slowly with water, 
and is soluble in dilute acids. Sp. gr. 8.332; m.p. 
1356°C; b.p. 2800°C; salts colorless. Highly reactive; 
handled in inert atmosphere or vacuum. 

Source: See rare-earth. 

Derivation; Reduction of fluoride with calcium. 
Grades; Regular; 99.9+% purity (ingots, lumps); single 
crystals. 

Uses; Phosphor activator; dope for solid state devices. 

terbium chloride TbCfi • 6H2O. 

Properties: Transparent, colorless, prismatic crystals; 
readily soluble in water or alcohol; sp. gr. 4.35; m.p. 
(anhydrous) 588° C; very hygroscopic. 

Derivation: By treatment of carbonate or oxide with 
hydrochloric acid in an atmosphere of dry hydrogen 
chloride. 

terbium fluoride TbFi • 2H:0. 

Properties; Solid; m.p. 1I72°C; b.p. 2280°C; insoluble 
in water. 

Hazard: Toxic; strong irritant. 

Use: Source of terbium. 

terbium nitrate Tb(NOj)3 • 6H2O. 

Properties: Colorless monoclinic needles or white 
powder, soluble in water; m.p. 89.3° C. 

Derivation; By treatment of oxide, carbonate or hy- 
droxide with nitric acid. 


Hazard: Strong oxidant. Fire risk in contact with or- 
ganic materials. 

Shipping regulations: (Rail) Nitrates, n.o.s. Yellow 
label. (Air) Oxidizer label. 

terbium oxide (terbia) TbzOs. 

Properties; Dark brown powder; soluble in dilute acids; 
slightly hygroscopic; absorbs carbon dioxide from air. 
Derivation; By ignition of hydroxides or salts of oxy- 
acids. 

Grades: 98-99%. 

Containers: Glass bottles. 

See also rare earth. 

terbium sulfate Tb 2 (S 04)3 • 8H2O. 

Properties: Colorless crystals which lose 8H2O at 
36B^C. Soluble in water. 

terebene. A mixture of terpenes, chiefly dipentene 
and terpinene. 

Properties: Colorless liquid; sp. gr. 0.862-0.866; opti- 
cal rotation, inactive; b.p. 160-172°C. Soluble in al- 
cohol; insoluble in water. 

Derivation: From oil of turpentine. 

Hazard: Flammable, moderate fire risk. Moderately 
toxic by ingestion and inhalation. 

Use: Medicine. 

terephthalic acid (para-phthalic acid; TPA; benzene- 
para-dicarboxylic acid) C6H4(COOH)2. 

Properties; White crystals or powder; insoluble in 
water, chloroform, ether, acetic acid; slightly soluble 
in alcohol; soluble in alkalies. Sp. gr. 1.51; sublimes 
above 300° C. Low toxicity. Combustible. 

Derivation: (I) Oxidation of para-xylene or of mixed 
xylenes and other alkyl aromatics (phthalic anhydride). 
(2) reacting benzene and potassium carbonate over a 
cadmium catalyst. 

Grades: Commercial; fiber. 

Containers: Up to car and truck loads. 

Uses: Production of linear, crystalline polyester resins, 
fibers and films by combination with glycols. Also used 
as a reagent for alkali in wool; additive to poultry 
feeds. 

2-terephthaloyIbenzoic acid 
HOOCC6H4COC6H4COOH. 

Properties: White to gray powder; m.p. 233-237°C. 
Use: Chemical intermediate. 

terephthaloyl chloride C6H4(COCl)2. 1,4-Benzenedi- 
carbonyl chloride. 

Properties; Colorless needles; m.p. 82-84°C; b.p. 
259°C; decomposes in water and alcohol; soluble in 
ether. Flash point 356° F; combustible. 

Hazard; Skin irritant. 

Uses: Dye manufacture; synthetic fibers, resins, films; 
ultraviolet absorption; pharmaceuticals; rubber chem- 
icals; cross-linking agent for polyurethanes and 
polysulfides. 

“Tergifol.”^''’ Trademark for a series of nonionic and 
anionic surfactants. 

Uses: Detergents, wetting agents, emulsifiers in water 
systems; leveling and spreading agents. 

“Ternalloy.”'”^ T rademark for a series of four aluminum- 
zinc-magnesium alloys. Temalloys 5 and 6 are of self- 
aging, while Temalloys 7 and 8 are amenable to heat 
treatment. Nominal compositions are 0.5% Mn, 0.3% 
Cr, and 3.0-4.8% Zn, L6-2.3% Mg, dependent on 
particular alloy. Alloys have good corrosion resistance 
and excellent machinability in both sand and 
permanent mold type castings. Supplied in ingot form. 
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ternar}’. Descriptive of a solution or alloy having three 
components, or of a chemical compound having 
three constituent elements or groups. 

temeplate (roofing tin). A lead-tin alloy used for coating 
iron or steel; its composition is approximately 75% lead 
and 25% tin. It has a dull finish. Used chiefly for 
roofing; also for deep stamping, gasoline tanks, etc. 

l,4(8)-terpadiene. See terpinolene. 

terpene. An unsaturated hydrocarbon having the 
formula CmHie, occurring in most essential oils and 
oleoresins of plants. The terpenes are based on the 
isoprene unit CsHs, and may be either acyclic or 
cyclic with one or more benzenoid groups. They are 
classified as monocyclic (dipentene), dicyclic (pinene), 
or acyclic (myrcene), according to the molecular 
structure. Many terpenes exhibit optical activity. 
Terpene derivatives (camphor, menthol, terpineol, 
bomeol, geraniol, etc.) are called terpenoids; many 
are alcohols. See also polyterpene resin. 

teipeneless oil. An essential oil from which the terpene 
components have been removed by extraction and 
fractionation, either alone or in combination. The 
optical activity of the oil is thus reduced. The terpene- 
less grades are much more highly concentrated than 
the original oil (from 15 to 30 times). Removal of 
terpenes is necessary to inhibit spoilage, particularly 
of oils derived from citrus sources; on atmospheric 
oxidation the specific terpenes form compounds that 
impair the value of the oil; for example, ri-limonene 
oxidizes to carvone and gamma-terpinene to p-cymene. 
Terpeneless grades of citrus oils are commercially 
available. 

terpenoid. See terpene. 

“Terpex.”^’® Trademark for a polymerized turpentine 
modified with various additives. Used as a component 
of coatings, especially aluminum paints. 

“Terpex” Extra.“® Trademark for a low molecular 
weight liquid terpene resin. 

Uses: Rubber tackifier and plasticizer; adhesives; resin 
and oil extender. 

para-terphenyl (1,4-diphenylbenzene) (C6H5)2C6H4. 
Properties: Liquid; sp. gr. 1.234 (0°C); m.p. 213°C; 
b.p. 405°C. Flash point 405° F. Combustible. 
Derivation: From para-dibromobenzene, or bromo- 
benzene, and sodium. 

Method of purification: Zone-melting. 

Grades: Technical; scintillation. 

Containers: Glass bottles; fiber drums. 

Hazard: Toxic by ingestion and inhalation. Tolerance, 
1 ppm in air. 

Uses: Polymerized with styrene to make a plastic 
phosphor. Single crystals used as scintillation counters. 

terpilenol. See terpineol. 

terpinene CioHij. A mixture of three isomeric cyclic 
terpenes, alpha-, beta-, and gamma-terpinene. 
alpha-Terpinene has a b.p. of 180-182°C and sp. gr. 
0.8484 (14°C). It is found in cardamom, marjoram and 
coriander oils. 

beta-Terpinene occurs naturally only in association 
with alpha-terpinene. 

gamma-Terpinene has a b.p. of 183° C and sp. gr. 
0.853 (15°C). It is found in coriander, lemon, cumin, 
and ajawan oils. 


terpineol (alpha-terpineol; beta-terpineol; gamma-ter- 
pineol; terpilenol) C10H17OH. 

Properties: Colorless liquid or low melting transparent 
crystals; lilac odor. Usually sold commercially as a 
mixture of the three isomers. Sp. gr. 0.930-0.936 
(25° C); solidification point 2°C; optical rotation be- 
tween -0° 10' and +0° 10'; boiling range between 214 
and 224° C, 90% within 5°C; refractive index (n 
20/D) 1.4825-1.4850; soluble in 2 vols 70% alcohol; 
slightly soluble in water, glycerin. Combustible. 

Derivation: By heating terpin hydrate with phosphoric 
acid and distilling, or with dilute sulfuric, using an 
azeotropic separation; fractional distillation of pine oil. 
Occurs naturally in several essential oUs. 

Grades: Technical; perfumery; extra; prime; F.C.C. 

Containers: Bottles, tins; drums. 

Uses: Solvent for hydrocarbon materials; mutual 
solvent for resins and cellulose esters and ethers; per- 
fumes; soaps; disinfectant; antioxidant; medicine; 
flavoring agent. 

“Terpineol 318.”^^^ Trademark for a highly refined mix- 
ture of tertiary terpene aJcohols, pTedomisaatiy aipha- 
terpineol; 97% total terpene alcohols. Colorless liquid; 
f.p. less than -10°C; sp. gr. 0.937 (15.6/15.6°C); 
ASTM distillation range 5-95%, 216-220°C. 

terpin hydrate (dipentene glycol) A cyclohexane deriva- 
tive. CH3(0H)C6H,C(CH3)20H • H 2 O. 

Properties: Colorless, lustrous, rhombic crystalline 
prisms, or white powder; slight characteristic odor; 
slightly bitter taste; efflorescent; m.p. 115-117°C; 
anhydrous, m.p. 1 02-1 05° C; b.p. 258° C; soluble in 
alcohol and ether; slightly soluble in water. Com- 
bustible. 

Derivation: Action of nitric acid and dilute sulfuric 
acid, or dilute sulfuric alone, on pine oil boiling be- 
tween 200-220° C. 

Grade: Technical: N.F. 

Containers: 1-lb cans and cartons: 100-lb net fiber 
drums. 

Uses: Pharmaceuticals; source of terpineol; veterinary 
medicine. 

terpinolene (l,4(8)-terpadiene) CioHie. 

Properties: Water-white to pale amber liquid. Insoluble 
in water; soluble in alcohol, ether, glycol. Sp. gr. 
(15.5/15.5°C) 0.864; b.p. 183-185°C; flash point 
(closed cup) 99°F; wt/gal 7.2 lbs (15.5°C). 

Derivation; Fractionation of wood turpentine. 

Hazard; Flammable, moderate fire risk. 

Uses: Solvent for resins; essential oils; manufacture of 
synthetic resins, chemical derivatives. 

terpinyl acetate C10H17OOCCH3. 

Properties; Colorless liquid; odor suggestive of berga- 
mot and lavender; sp. gr. 0.958-0.968 (15°C); refrac- 
tive index (n 20/D) 1.4640-1.4660; optical rotation 
varies around 0°; f.p. — 50°C; b.p. 220° C. Soluble in 
5 or more vols of 70% alcohol; slightly soluble in 
water and glycerol. Combustible. 

Derivation: By heating terpineol with acetic acid or 
anhydride in the presence of sulfuric acid, and sub- 
sequent distillation. 

Grades: Technical; prime; extra; F.C.C. 

Containers; Cans; drums. 

Uses: Perfumes; flavoring agent. 

terpolymer. A polymer made from three monomers, 
e,g., ABS polymers (q.v.). 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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“Terraclor.”*'' Trademark for pentachloronitrobenzene 
(q.v.). Available as technical grade and formulations of 
75 % wettable powder, 2 lb concentrate, 20% dust, 
and 10% granular. 

Uses: Soil sterilant and fungicide. 

“Tersan” 75.^* Trademark for a turf fungicide con- 
taining 75% thiram. 

“Tersan” OM contains 45% thiram and 10% hydroxy- 

mercurichlorophenol. 

Hazard: Toxic by ingestion and inhalation, 
tert-. Abbreviation for tertiary. See primary, 
tertiary calcium phosphate. See calcium phosphate, tri- 
basic. 

tertiary sodium phosphate. See sodium phosphate, tri- 
basic. 

“Tervan.”*' Trademark for wax-polymer blends used 
primarily for coating food cartons. 

“Terylene.”"'” Trademark for a synthetic polyester 
textile fiber based on terephthalic acid. Used in wash- 
and-wear fabrics. 

“Tessalon.””^ Trademark for benzonatate. 

testosterone C 19 H 28 O 2 . An androgenic steroid; the male 
sex hormone produced by the testis. It has six times 
the androgenic activity 01 its metabolic product, an- 
drosterone. 

Properties: White or slightly cream-white crystals or as 
crystalline powder; odorless and stable in air; m.p. 
!53-157°C; dextrorotatory in dioxane solution. 
Very soluble in chloroform; soluble in alcohol, dioxane 
and vegetable oils; slightly soluble in ether; insoluble 
in water. 

Derivation: Isolation from extract of testis; synthesis 
from cholesterol or from the plant steroid diosgenin. 
Grade: N.F. 

Containers: Bottles. 

Uses: Medicine; biochemical research. 

See also methyltestosterone. 

“Testryl.”'"^ Trademark for testosterone (q.v.). 

TETD. Abbreviation for tetraethylthiuram disulfide. 

tetraaminoditolylmethane [CHsQ H 2 (NH 2 ) 2 ] 2 Ch 2 . 
Properties: White crystalline powder. Insoluble in 
water. M.p. 195° C. 

Derivation: Condensation of meta-tolylenediamine and 
formaldehyde. 

tetraamylbenzene (CsHn^jC^Hz. 

Properties: Colorless liquid. Sp. gr. at 2(PC 0.89; 
boiling range 320-350° C; odor faintly aromatic; flash 
point 295° F. Combustible. 

Uses; Solvent; chemical intermediate. 

tctraazobenzene-beta-naphthol. See benzeneazo-para- 
benzeneazo-beta-naphthol. 

tctra base. See tetramethyldiaminodiphenylmethane. 
tetraboric acid. See pyroboric acid. 

tetrabromobisphenol A, (Q,HiBriOH)iC(CHi)i. 
Properties; Off-white powder; m.p. 180-184° C; soluble 
in methanol and ether; insoluble in water. 

Use: Flame retardant for plastics, paper, and textiles. 

sym-tctrabromoethane. See acetylene tetrabromide. 

tetrabromocthylene C 2 Br 4 . 

Properties; Colorless crystals; m.p. 55-56° C; b.p. 
227°C. 

Derivation: Bromination of dibromoacetylene. 

Use; Organic synthesis. 


tetrabromofluorescein. See eosin. 
tetrabromomethane. See carbon tetrabromide. 

tetrabromophthalic anhydride C 6 Br 4 C 203 . 

Properties; Pale yellow crystalline solid; m.p. 280^ C. 
Use; Flame retardant for plastics, paper, and textiles. 

tctra-n-butylammonium chloride (C 4 H 9 ) 4 NC 1 . 
Properties: Deliquescent, light tan powder; m.p. 50° C. 
Uses: Substitute in solution for glass-calomel electrode 
systems; coagulant for silver iodide solutions; stereo- 
specific catalyst. 

tetrabutylthiuram disulfide [(C 4 H 9 ) 2 NCH] 2 S 2 . 
Properties: Liquid; amber color; sp. gr. (20/20^0) 
1.03-I.06°C; solidifies approx. — 30^C; slight sweet 
odor. Soluble in carbon disulfide, benzene, chloro- 
form, and gasoline; insoluble in water and 10%caustic. 
Combustible. Low toxicity. 

Uses; Vulcanizing and accelerating agent. 

tetrabutylthiuram monosulfide [^((3iH9)2NCS]2S. 
Properties: Brown, free flowing liquid; sp. gr. 0.99; 
soluble in acetone, benzene, gasoline, and ethylene 
dichloride; insoluble in water. Combustible. Low 
toxicity. 

Use; Rubber accelerator, 
tetrabutyltin (C 4 H 9 ) 4 Sn. 

Properties: Colorless orslightly yellow oily liquid; sp. gr. 
1.0572 (20/4°C); f.p. -97°C; b.p. 145°C (10 mm); 
decomposes at 265° C. Insoluble in water; soluble in 
most common organic solvents. Combustible. 
Derivation: Reaction of tin tetrachloride with butyl 
magnesium chloride. 

Hazard: Toxic and irritant. Tolerance (as Sn), 0.1 mg 
per cubic meter of air. 

Uses; Stabilizing and rust-inhibiting agent for silicones; 
lubricant and fuel additive; polymerization catalyst; 
hydrochloric acid scavenger. 

tetrabutyl titanate (TBT; butyl titanate; titanium butyl- 
ate) Ti(OC.H,) 4 . 

Properties; Colorless to light yellow liquid. B.p. 310- 
314°C; forms a glass below — 55°C; sp. gr. 0.996; 
refractive index 1.486; flash point 17(PF; decomposes 
in water; soluble in most organic solvents except 
ketones. Combustible. 

Derivation: Reaction of titanium tetrachloride with 
butyl alcohol. 

Uses; Ester exchange reactions; heat-resistant paints (up 
to 500° C); improving adhesion of paints, rubber, and 
plastics to metal surfaces; cross-linking agent; con- 
densation catalyst. 

tetrabutyl urea (CiH 9 ) 2 NCON(C 4 H 9 ) 2 . 

Properties: Liquid; sp. gr. 0.880; refractive index 
1.4535; vapor pressure less than 0.01 mm; b.p. 305° C; 
f.p. less than -60° C; flash point 200° F; insoluble 
in water. Combustible, low toxicity. 

Use; Plasticizer. 

tetrabutyl zirconate (C 4 H 90 ) 4 Zr. White solid from 
reaction of zirconium tetrachloride with butyl alcohol. 
Uses; Condensation catalyst and cross-linking agent. 

tetracaine CH 3 (CH 2 ) 3 NHC 6 H 4 COOCH 2 CH 2 N(CHj) 2 . 
2-Dimethylaminoethyl para-butylaminobenzoate. 
Properties: White or light yellow, waxy solid. Very 
slightly soluble in water; soluble in alcohol, ether, 
benzene, chloroform. M.p. 4I-46°C. 

Grade; U.S.P. 

Use; Medicine. (Also available as the hydrochloride). 

tetracalcium aluminoferrate. An ingredient of Portland 
cement. 
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1.2.3.4- tetracarboxybutane (TCB; 1,2,3,4-butanetetra- 
carboxylic acid) 

H00CCH2CH(C00H)CH(C00H)CH2C00H. 

Uses: Alkyd resins; epoxy curing agent; sequestrant. 

tetracene. See naphthacene. 

tetracine. See tetrazene. 

l,2,3>4-tetrachlorobenzene C 6 H 2 CI 4 . 

Properties: White crystals; m.p. 46.6° C; b.p. 254°C; 
insoluble in water. Low toxicity. Combustible. 

Uses: Component of dielectric fluids; synthesis. 

1.2.4.5- tetrachIorobenzene QHjCLi. 

Properties: White flakes; m.p. 137.5-140°C; flash 
point 3!1°F; distillation range 240-246° C. Low 
toxicity. Combustible. 

Uses: Intermediate for herbicides and defoliants; in- 
secticide; impregnant for moisture resistance; electrical 
insulation; temporary protection in packing. 

tetrachloro-para-benzoquinone. See chloranil. 

tetrachlorobisphenol A (C 6 H 2 Cl 20 H) 2 C(CH 3 ) 2 . Amono- 
mer for flame-retardant epoxy, polyester and poly- 
canbarraCe resTtrs. 

2,3,7,8-tetrachlorodibenzo-p-dioxin. See dioxin. 

sym-tetrachlorodifluoroethane CCI 2 FCCI 2 F. 

Properties: White solid or colorless liquid with slightly 
camphor-like odor when concentrated. B.p. 92.8°C; 
m.p. 26° C; critical temperature 278° C; sp. gr. (25° C) 
1.6447; refractive index (25°C) 1.413; wt/gal 13.8 lbs. 
Nonflammable. Insoluble in water; soluble in alcohol. 
Grades: Purified; solvent. 

Hazard: Moderately toxic by inhalation. Tolerance, 
500 ppm in air. 

Use: Degreasing solvent. 

tetrachlorodinitroethane O 2 NCCI 2 CCI 2 NO 2 . 

Properties: White crystals; decomposes at 130° C to 
nitrogen peroxide. 

Hazard: Highly toxic by ingestion and inhalation. 
Strong irritant. 

Shipping regulations: (Air) Not acceptable. (Rail) 
Poisonous solids, n.o.s.. Poison label. 

tetrachlorodiphenylethane. See TDE. 
tetrachlorodiphenyl sulfone. See tetradifon. 

sym-tetrachloroethane (acetylene tetrachloride) 
CHCI 2 CHCL 2 . 

Properties: Heavy, colorless, corrosive liquid. Chloro- 
form-like odor. Soluble in alcohol and ether; slightly 
soluble in water. Sp. gr. 1.593 (25/25° C); b.p. 146. 5°C; 
f.p. — 43°C; weight 13.25 Ibs/gal (25° C); refractive 
index 1.4918 (25° C); flash point none. Nonflammable. 
Derivation: Reaction of acetylene and chlorine, and 
subsequent distillation. 

Grade: Technical. 

Containers: 55-gal drums. 

Hazard: Toxic by ingestion, inhalation, and skin 
absorption. Tolerance, 5 ppm in air. Safety data sheet 
available from Manufacturing Chemists Assn., Wash- 
ington, D.C. 

Uses: Solvent; cleansing and degreasing metals; paint 
removers, varnishes, lacquers, photographic film; 
resins and waxes; extraction of oils and fats; alcohol 
denaturant; organic synthesis; insecticides; weed 
killer; fumigant. 

Shipping regulations: (Rail) Poisonous liquid, n.o.s.. 
Poison label. (Air) Poison label. 

tetrachloroethylene. See perchloroethylene. 


Cis-N-[(l,l,2,2-letrachloroethyl)thio]-4-cycIohexene-l,2- 
dicarboximide (“Difolatan”). CioH9Ci4N02S. 
Properties: White solid; m.p. 160° C; slightly soluble in 
most organic solvents; insoluble in water. 

Use: Fungicide. 

tetrachloromethane. See carbon tetrachloride, 
tetrachloronaphthalene. See chlorinated naphthalene. 

1.3.4.6- t etrachl oroph en ol Q H CU OH . 

Properties: Brown flakes or sublimed mass with a strong 
odor; m.p. 69-70°C; b.p. 164°C (23 mm): sp. gr. 
25°/4°C 1.839; soluble in acetone, benzene, ether, 
and alcohol. Nonflammable. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant. 

Use: Fungicide. 

2.4.5.6- tetrachlorophenol C^HCUOH. 

Properties: Brown solid; phenol odor. Sp. gr. 1.65 at 
60/4°C; m.p. > 50°C. Soluble in sodium hydroxide 
solutions and most organic solvents; insoluble in 
water. 

Hazard: Toxic by ingestion and inhalation; strong 
(critaaC. 

Uses: Fungicide; wood preservative. 

letrachlorophthalic acid C6Cl4(C02H)2. 

Properties: Colorless, crystalline plates. Soluble in 
hot water; sparingly soluble in cold water. 

Derivation: By passing a stream of chlorine through 
a mixture of phthalic anhydride and antimony penta- 
chloride. 

Uses: Dyes; intermediates. 

telrachlorophthalic anhydride C 6 Cl 4 (C 0 ) 20 . 

Properties: Wliite, odorless, free-flowing, nonhygro- 
scopic powder; slightly soluble in water; m.p. 254- 
255°C; b.p. 371°C. 

Containers; Fiber drums. 

Uses: Intermediate in dyes, pharmaceuticals, plasti- 
cizers, and other organic materials; flame-retardant 
in epoxy resins. 

tetrachloroquinone. See chloranil. 
tetrachlorothiophene CCICCICCICCIS . 

Properties; Liquid. M.p. 29-30° C; b.p. 104°C (10 
mm). Soluble in benzene, hexane, alcohols, chloro- 
carbons. 

Hazard: May be toxic. 

Uses: Agricultural chemicals; lubricants. 

tetracosane C 24 H 50 and CH 3 (CH 2 ) 22 CH 3 . 

Properties: Crystals; soluble in alcohol; insoluble in 
water. Sp. gr. 0.779 (51°/4°C); b.p. 324.1°C; m.p. 
51.5°C. Combustible; low toxicity. 

Use: Organic synthesis. 

h-fetracosanoic acid. See lignoceric acid. 

tetracyanoethylene (CN) 2 C:C(CN) 2 . The first member 
of a class of compounds called cyanocarbons. 
Properties; Colorless crystals; sublimes above I20°C; 
m.p. 198-200° C; b.p. 223°C. High thermal stability; 
bums in oxygen with a hotter flame than acetylene. 
Hazard: Hydrolj^es in moist air to hydrogen cyanide. 
Uses; Organic synthesis; dyes; to make colored solu- 
tions with aromatics. 

tetracycline C 22 H 24 N 2 O 8 • 0 to 6 H 2 O. An antibiotic ob- 
tained from certain Streptomyces species. It can also 
be prepared by catalytic hydrogenation of chlortetra- 
cyciine or oxytetracycline, which it resembles in its 
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actions and uses. Its chemical structure is that of a 
modified naphthacene molecule. See naphthacene. 
Properties; Yellow, odorless, crystalline powder. Sta- 
ble in air; affected by strong sunlight. Potency af- 
fected in solutions with pH below 2 and destroyed in 
alkali hydroxide solutions. Practically insoluble in 
chloroform and ether; very slightly soluble in water; 
slightly in alcohol; very soluble in dilute hydrochloric 
acid and alkali hydroxide solutions; pH (saturated 
solution) 3.0-7.0. Induces fluorescence in mitochon- 
dria of living cells in tissue culture or in fresh prepara- 
tions from various organs. 

Grade: U.S.P. 

Hazard; May be toxic side effects. 

Use: Medicine (also available as the hydrochloride). 

“Tefracyn.”’’’ Trademark for tetracycline hydrochlo- 
ride. 

n-tctradecane CuHjo and CH3(CH2)i2CH3. 

Properties: Colorless liquid; sp. gr. (20/4° C) 0.7653; 
m.p. 5.5°C; b.p. 253.5°C; refractive index (n 20/D) 
1.4302; flash point 2I2°F. Autoignition temp. 396°F. 
Soluble in alcohol; insoluble in water. Combustible. 
Grades: 95%, 99%. 

Containers; Bottles; small drums. 

Hazard; Lower flammable limit in air 0.5%. 

Uses: Organic synthesis; solvent; standardized hydro- 
carbon; distillation chaser. 

tetradecanoic acid. See myristic acid. 

tetradecanoi. See myristyl alcohol; see also 7-ethyl-2- 
methyl-4-undecanol. 

l-tetradecene (alpha-tetradecylene) 

CH2;CH(CH2)„CH3. 

Properties; Colorless liquid; density 0.775 g/m! 
(20/4°C); f.p. -12°C; b.p. 256°C; flash point 
230° F. Insoluble in water; very slightly soluble in 
alcohol and ether. Combustible. 

Uses; Solvent in perfumes, flavors, medicines, dyes, 
oils, resins. 

cis-tetradec-9-enoic acid. See myristoleic acid. 

tetradecylamine C14H29NH2. 

Properties; White solid with odor of ammonia; m.p. 
37°C; b.p. 291.2°C; insoluble in water; soluble in al- 
cohol and ether. Combustible. 

Grade; 90% purity. 

Containers; Drums; tank cars. 

Uses; Intermediate for manufacture of cationic sur- 
face-active agents; germicides. 

tetradecylbenzyldimethylammonium chloride monohy- 
drate [C,4H2,N(CH3)2CH2C6H5]C1 ' HjO. A quater- 
nary ammonium salt. 

Properties; (Of a 50% solution in aqueous isopropa- 
nol). Viscous liquid which may gelatinize on stand- 
ing; sp. gr. 0.978 (16°C); miscible with water, alco- 
hol, glycerin and acetone; pH of a 10% solution in 
distilled water 7-8. 

Grade; 50% solution in aqueous isopropanol. 

Use; Production of bacteriostatic and fungistatic 
paper. 

tetradecyl chloride (myristyl chloride) CH3(CH2)i3C!. 
Properties: Water-white distilled liquid, mild odor. 
Sp. gr. 0.8590; f.p. -0.2°C; b.p. 154-I55°C (15 
mm); 15.2% chloride; subject to mild hydrolysis on 
standing. 

Grade; 97% min. 

alpha-tctradccyicnc. See 1-tetradeccne. 

tetradecyl thiol (myristvl mercaptan) CH3(CH2)iiSH. 
Properties; Liquid; m.p. 6.5° C; b.p. 1 76-1 80° C (22 


mm); sp. gr. 0.8398 (25/4°C); refractive index 1.4612 
(n 20/D); strong odor; combustible. 

Grade; 95% (min) purity. 

Hazard: Moderately toxic by inhalation; strong irritant. 
Uses; Organic intermediate; synthetic rubber pro- 
cessing. 

tetradifon. Generic name for 4-chlorophenyl 2,4,5-tri- 
chlorophenyl sulfone (2,4,4',5-tetrachlorodiphenyl- 
sulfone), CI3QH2SO2QH4CL 
Properties; White crystalline powder; m.p. 147°C. 
Soluble in chloroform and aromatic hydrocarbons; 
insoluble in water. 

Hazard; Probably toxic. 

Use: Insecticide; acaricide. 

tetra(diphenyIphosphito) pentaerythritol. See penta- 
erythritol tetrakis(diphenyl phosphite). 

tetraethanolammonium hydroxide (HOCH2CH2)4NOH. 
Properties: White, crystalline solid; m.p. 123°C; vapor 
pressure less than 0.01 mm (20°C); completely sol- 
uble in water. A strong base, approaching sodium 
hydroxide in alkalinity. Aqueous solutions are stable 
at room temperature but decompose on heating to 
weakly basic polyethanolamines. 

Grades: Commercial grade is a 40% water solution. 
Containers: I-gal cans; 5-, 55-gal drums. 

Hazard: Strong irritant to skin and tissue. 

Uses; Alkaline catalyst; solvent for certain types of 
dyes; screen printing of dyes; metal-plating solutions. 

1,1,3,3-tetraefhoxypropane [(C2H50)2CH]2CH2. 
Properties: Liquid; b.p. 105°C; refractive index 1.410 
(n 20/D); sp. gr. 0.920 (20/20°C); slightly soluble in 
water; soluble in ether and alcohol; flash point 190°F. 
Combustible; low toxicity. 

Containers: 55-gal drums. 

Use: Organic synthesis. 

tetraethylammonium chloride (TEAC; TEA chloride) 

(C2H5)4NC1. 

Properties; Anhydrous; Colorless, odorless, hygro- 
scopic crystals; sp. gr. 1.080; freely soluble in water, 
alcohol, chloroform, acetone; slightly soluble in ben- 
zene and ether. Tetrahydrate; (C2H5)4NC1 • 4H2O, 
crystals; m.p. 37.5°C; sp. gr. 1.084. 

Use: Medicine. 

tetraethylammonium hexafluorophosphate 
(C2Hs)4NPF6. 

Properties: Solid; m.p. 255°C; nonhygroscopic, but 
soluble in water. Stable to heat; can be stored in 
solution without decomposition of the PFe ion. 
Hazard; Toxic and irritant to skin. 

Uses: Maintenance of fluoride atmospheres; prepara- 
tion of bactericides and fungicides. 

tetra-(2-efhyIbutyI) silicate [(C2H5)C4HsO]4Si. 
Properties: Colorless liquid. Sp. gr. (20/20°C) 0.8920- 
0.9018; f.p. below -100°C; b.p. 238° C (50 mm); 
insoluble in water; slightly soluble in methanol; mis- 
cible with most organic solvents. 

Uses: Heat-transfer medium; hydraulic fluid; wide 
temperature-range lubricant. 

tetraethyl dithionopyrophosphate (TEDP). 
(C2H50)4P20S2. 

Properties; Liquid; sp. gr. 1.19; b.p. 138°C; insoluble 
in water; soluble in alcohol. Combustible. 

Hazard: Highly toxic. Absorbed by skin. Cholines- 
terase inhibitor. Use may be restricted. 

Use; Insecticide. 

Shipping regulations: (Rail, Air) Organic phosphate, 
liquid, n.o.s.. Poison label. Not accepted on pas- 
senger planes. 
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tetraethyl dithiopyrophosphate. See sulfotepp. 

tetraethylene glycol (TEG) H0(C2H40)3CjH40H. 
Properties: Colorless liquid; hygroscopic. Soluble in 
water; insoluble in benzene, toluene, or gasoline. Sp. 
gr. 1.1248 at 20/20°C; f.p. -4°C; b.p. 327.3°C; 
vapor pressure >0.001 mm (20° C); refractive index 
1.4577 (n 20/D); flash point 345°F; wt/gal 9.4 lb 
(20° C). Combustible. Low toxicity. 

Containers; Cans; drums. 

Uses: Solvent for nitrocellulose; plasticizer; lacquers; 
coating compositions. 

tetraethylene glycol dibutyl ether. See dibutoxytetra- 
glycol. 

tetraethylene glycol dimethacrylate 
Properties: Water-white to pale straw liquid; b.p. (1 
mm) 200°C; sp. gr. (20/20°C) 1.075; refractive 
index (20°C) 1.4620; viscosity 12 cp; insoluble in 
water; soluble in styrene, many esters and aromatics; 
limited solubility in aliphatic hydrocarbons. Com- 
bustible. 

Hazard; Irritant to skin and eyes. 

LLsf.* 

tetraethylene glycol dimethyl ether. See dimethoxy- 
tetraglycol. 

tetraethylene glycol distearate 

(CnH3jC00CH2CH20CH2CH2)20. 

Properties; Liquid. M.p. 32-33° C; insoluble in water. 
Combustible. 

Use: Plasticizer. 

tetraethylene glycol monostearate 
C,7H35C00(CH2CH20)4H. 

Properties: Liquid. Sp. gr. 0.971; m.p. 30-31°C; in- 
soluble in water. Combustible. 

Use: Plasticizer. 

tetraethylenepentamine 

NH2(CH2CH2NH)3CH2CH2NH2. 

Properties; Viscous, hygroscopic liquid. Sp. gr. 0.9980 
at 20/20°C; f.p. — 30°C; b.p. 333°C; vapor pressure 
>0.01 mm (20°C); wt/gal 8.3 lb (20°C). Flash point 
325° F. Soluble in most organic solvents and water. 
Combustible. 

Containers: 1-gal cans; 5-, 55-gal drums; tank cars. 
Hazard; Toxic and strong irritant to eyes and skin. 
Uses; Solvent for sulfur, acid gases, various resins and 
dyes; saponifying agent for acidic materials; manu- 
facture of synthetic rubber; dispersant in motor oils; 
intermediate for oil additives. 

tetra-(2-ethylhexyl) silicate [C 4 H 9 CH(C 2 H 5 )CH 20 ] 4 Si. 
Properties; Colorless liquid. Sp. gr. 0.8838; b.p. 350- 
370°C; f.p. — 90°C; solubility in water <0.01; 
pounds/gallon 7.4; flash point 390° F. Combustible. 
Uses; Synthetic lubricants and functional fluids. 

tefra-(2-ethylhexyl) titanate (tetrakis(2-ethylhexyl) tita- 
nate [C4H9CH(C2H5)CH20]4Ti. Light yellow, vis- 
cous liquid from the transesterification of isopropyl 
titanate with 2-ethylhexanol. Combustible; low tox- 
icity. 

Uses; Crosslinking agent; condensation catalyst; ad- 
hesion promoter; water repellents. 

tetraethyllead (TEL) Pb(C 2 H 5 ) 4 . 

Properties; Colorless, oily liquid; pleasant odor. Solu- 
ble in all organic solvents. Insoluble in water and di- 
lute acids or alkalies. Sp. gr. 1.65; b.p. 198-202°C; 
75-85°C (13-14 mm); f.p. — I36°C; decomposes 


slowly at room temperature, rapidly at 125-150°C. 
Combustible. 

Derivation: (a) Alkylation of lead-sodium alloy with 
ethyl chloride; (b) electrolysis of an ethyl Grignard 
reagent, with an anode of lead pellets. 

Grade: One grade only— approximately 98% pure. 
Hazard: Toxic by ingestion, inhalation, and skin ab- 
sorption. Tolerance (as Pb), 0.1 mg per cubic meter 
of air. 

Uses: Aviation gasoline; other automotive gasoline; 
ethylation operations. 

Note: While organic lead compounds are unques- 
tionably toxic, the extent to which their presence in 
automobile exhaust fumes is a public health risk re- 
mains controversial. The consumption of TEL in 
gasolines has been reduced considerably in recent 
years, partly because of their contribution to air 
pollution and partly because they poison the platinum 
catalysts used in emission control devices. Even so- 
called lead-free gasolines contain trace quantities of 
lead compounds. See also antiknock agent. 

Shipping regulations: (Rail, Air) Poison label. Not 
accepted on passenger planes. 

tetraethyl orthosilicate. See ethyl silicate. 

tetraethyl pyrophosphate. See tepp. 

tetraethylthiuram disulfide [disulfiram; TTD; TETD; 
bis(diethylthiocarbamyl) disulfide] [(C 2 H 5 ) 2 NCS] 2 S 2 . 
Properties: Light gray powder; sp. gr. 1.27; melting 
range 65-70°C; slight odor. Soluble in carbon di- 
sulfide, benzene and chloroform; insoluble in water. 
Containers: 5-, 50-, 100-, 150-lb drums. 

Hazard: Produces toxic symptoms only when ingested 
in presence of alcohol. 

Uses; Fungicide and insecticide; treatment of alcohol- 
ism; ultra-accelerator for rubber. 

tetraethylthiuram sulfide [bis-(diethylthiocarbamyl) sul- 
fide] [(C 2 H 5 ) 2 NCS] 2 S. 

Properties: Dark brown powder; slight odor; sp. gr. 
(20/20° C) 1.12; boiling range 225-240° C (3 mm). 
Hazard: Moderately toxic by ingestion and inhalation. 
Uses: Pharmaceutical ointments; fungicide; insecticide. 

tetraethyltin Sn(C2H5)4. 

Properties: Colorless liquid; sp. gr. (23°C) 1.187; b.p. 
18i°C; f.p. — I12°C; insoluble in water; soluble in 
alcohol and ether. 

Hazard; Toxic. Tolerance (as Sn), 0.1 mg per cubic 
meter of air. 

“Tetra-FIex.”^" Trademark for internally plasticized 
resins based on polymethylene polyphenol. Perma- 
nent flexibility makes them suitable for industrial 
and electrical laminates. 

tetrafluorodichloroethane. See dichlorotetrafluoro- 
ethane. 

tetrafiuoroefhylene (perfluoroethylene; TFE) F 2 C;CF 2 . 
Monomer for polytetrafluoroethylene polymers. 
Properties: Colorless gas; f.p. — 142.5° C; b.p. 
— 78.4°C; insoluble in water. Much heavier than air. 
Derivation: By passing chlorodifluoromethane through 
a hot tube. 

Hazard; Flammable, dangerous fire risk. 

Shipping regulations: Inhibited; (Rail) Red Gas label. 
(Air) Flammable Gas label. Not acceptable on pas- 
senger planes. Uninhibited: (Air) Not acceptable. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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tetrafluoroethylene epoxide (TFEO). FCFCFa. 
Derivation: Oxidation of tetrafluoroethylene at I20°C 
with ultraviolet light. Reaction proceeds by free- 
radical mechanism. 

Use; Monomer for products ranging from dimers to 
polymers of d.p. 35. See also “Freon E” and “Kry- 
tox." 

tctrafluorohydrazine F2NNF2. 

Properties; Colorless mobile liquid or colorless gas; 
b.p. (calc) -73°C; heat of vaporization 3170 cal/ 
mole; critical temperature 36°C. 

Hazard: Toxic and irritant. Explodes in contact with 
reducing agents and at high pressures. 

Uses; Organic synthesis; oxidizer in fuels for rockets, 
missiles, etc. 

Shipping regulations: (Rail, Air) Not listed. Consult 
authorities. 

tetrafluoromethane (fluorocarbon 14; carbon tetrafluo- 

ride) CFj. 

Properties; Colorless gas; f.p. — 184°C; b.p. — 128°C; 
slightly soluble in water. Nonflammable. Density of 
liquid 1.96 g/ml at — 184°C; sp. vol. (70° F) 4.4 cu 
ft/lb. 

Grade: 95% min purity. 

Containers; Steel cylinders. 

Hazard: Moderately toxic by inhalation. 

Uses: Refrigerant; gaseous insulator. 

Shipping regulations: (Air) Nonflammable Gas label. 

tetraglycol dichloride (C 1 CH 2 CH 20 CH 2 CH 2 ) 20 . 
Properties; Colorless liquid. Slightly miscible with 
water. Sp. gr. 1.186; b.p. (2 mm) 114°C. Combus- 
tible; low toxicity. 

Uses; High-boiling solvent and extractant for oils, 
fats, waxes and greases; chemical intermediate. 

tetragrammaton. A compound formula which can be 
represented by four capital letters, e.g., HCCH. 

1,2,3,6-tetrahydrobenzaldehyde. See 3-cyclohexene-I- 
carboxaldehyde, 

1,2,3,4-tetrahydrobenzene. See cyclohexene. 

tetrahydrocannibol. The active principle of marijuana; 
a hallucinatory drug. It has been synthesized and is 
available in laboratory quantities, subject to legal 
restrictions. It is comparatively nontoxic; animal 
tests have indicated that it can retard cancer growth 
and also may promote the acceptance of organ trans- 
plants in the human body. 

tetrahydrofuran (THF) CH 2 CH 2 CH 2 CH 26 . 

Properties: Water-white liquid with ethereal odor; sp. 
gr. (20°C) 0.888; refractive index (n 20/D) 1.4070; 
f.p. -|■65°C; b.p. 66 °C; flash point (open cup) 5°F. 
Autoignition temp. 610°F. Soluble in water and or- 
ganic solvents. Low toxicity. 

Derivation; ( 1 ) Catalytic hydrogenation of furan with 
nickel catalyst. (2) Acid-catalyzed dehydration of 

1,4-butanediol. 

Grades: Technical; spectrophotometric. 

Containers; Drums; tank cars. 

Hazard; Flammable, dangerous fire risk. Tolerance, 
200 ppm in air. Flammable limits in air 2 to 1 1.8% 
Uses: Solvent for natural and synthetic resins, particu- 
larly vinyls, in topcoating solutions, polymer coat- 
ing, cellophane, protective coatings, adhesives, mag- 
netic tapes, printing inks, etc. Grignard reactions, 
lithium aluminum hydride reductions, and polymeri- 
zations; chemical intermediate and monomer. 


Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

tefrahydrofurfuryl acetate C4H7OCH2OOCCH3. 

Properties: Colorless liquid. Soluble in water, alcohol, 
ether, and chloroform. Sp. gr. 1.061 (20/0°C); b.p. 
I94-I95°C (753 mm). Low toxicity. Combustible. 

Derivation: By treatment of tetrahydrofurfuryl alcohol 
with acetic anhydride. 

Use; Flavoring. 

tetrahydrofurfuryl alcohol (“THFA”; tetrahydrofuryl 
carbinol) C 4 H 7 OCH 2 OH. 

Properties; Colorless liquid; mild odor; hygroscopic; 
miscible with water; sp. gr. 1.0543 (20/20°C); b.p. 
I78°C; refractive index 1.4520 (20/E)); flash point 
(open cup) 167° F; viscosity 5.49 cp (25° C). Autoigni- 
tion temp. 540° F. Combustible. Low toxicity. 

Derivation; Catalytic hydrogenation of furfural. 

Grades; Commercial; industrial (about 80%). 

Containers: Cans; 55-gal drums; tank cars; tank trucks. 

Uses; Solvent for vinyl resins, dyes for leather; chlo- 
rinated rubber; cellulose esters; solvent-softener for 
nylon; vegetable oils; coupling agent. 

tetrahydrofurfurylamine C4H7OCH2NH2. 

Properties: Colorless to light yellow liquid; refractive 
index 1.4520-1.4535 (25° C); distilling range -150 to 
— 156°C. Combustible. Low toxicity. 

Uses; Chemical intermediate; fine grain photographic 
development; vulcanization accelerator. 

tetrahydrofurfuryl benzoate CiH^0CH200CQ,Hs. 

Properties: Colorless liquid; insoluble in water; soluble 
in alcohol, ether, and chloroform. Sp. gr. 1.137 
(20/0°C); b.p. 300-302° C, I38-14(PC (2 mm). Com- 
bustible. Low toxicity. 

Derivation: Tetrahydrofurfuryl alcohol and benzoic 
acid by esterification. 

Uses; Chemical intermediate. 

tetrahydrofurfuryl laurate GH7OCH2OOCC11H23. 

Properties: Colorless liquid. Sp. gr. (25° C) 0.930; in- 
soluble in water. Combustible. 

Use; Plasticizer. 

tetrahydrofurfuryl levulinate 
CH3C0(CH2)2C00CH2C4H70. 

Properties: Colorless liquid. M.p. 59-61°C; soluble in 
water. Combustible. 

. Use; Plasticizer. 

tetrahydrofurfuryl oleate C17H3JCOOCH2QH7O. 

Properties; Colorless liquid; sp. gr. (25° C) 0.923; b.p. 
(5 mm) 240°C; f.p. — 30°C; insoluble in water. Flash 
point 329° F. Combustible. 

Containers; 1-, 5-, 55-gal drums. 

Use; Plasticizer. 

tetrahydrofurfuryl phthalate C 6 H 4 (C 00 CH 2 QH 70 ) 2 . 

Properties: Colorless liquid. Sp. gr. (25°C) 1.194; m.p. 
less than 15°C; insoluble in water. Combustible. 

Use; Plasticizer. 

tetrahydrofuryl carbinol. See tetrahydrofurfuryl alcohol. 

tefrahydrogeraniol. See 3 , 7 -dimethyl-l-octanol. 

tetrahydrolinalool (3,7-dimethyl-3-octanol) C 10 H 21 OH. 

Properties; Colorless liquid; floral odor. Sp. gr. 0.832- 
0.837; optically inactive. Combustible. 

Containers: Up to 55-gal drums. 

Uses: Perfumery; flavoring. 

l,2,3,4-tetrahydro-6-methylquinoline C10H13N. 

Properties; Yellowish ciystals; strong civet-like odor; 
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m.p. 33° C; soluble in 2 parts 80% alcohol. Com- 
bustible. 

Use: Perfumer^'. 

tetrahydronaphthalene CioHn. 

Properties: Colorless liquid; pungent odor. Miscible 
with most solvents, and compatible with natural and 
synthetic vehicles; insoluble in water. Sp. gr. 0.981 at 
13° C; b.p. 206° C; refractive index 1.540-1.547; flash 
point 160°F; freezing point — 25°C; moisture content 
none; residue on evaporation none; acidity neutral; 
wt/gal approx. 8 lbs. Autoignition temp. 723° F; 
combustible. 

Derivation: Hydrogenation of naphthalene in the 
presence of a catalyst at 150°C. 

Grade: Technical. 

Containers: 50-gal drums. 

Hazard: Moderately toxic and irritant. Narcotic in high 
concentrations. 

Uses: Solvent; chemical intermediate. 

tetrahydrophthalic anhydride CgHsCCO):©. 

Properties: White crystalline powder, solidification 
point 99-101°C; sp. gr. (105° C); 1.20; slightly soluble 
in petroieum ether and ethyi ether; sofuhfe in benzene. 
Flash point 315°F (open cup); combustible. 
Derivation: Diels-Alder reaction of butadiene and 
maleic anhydride. 

Containers: Fiber drums. 

Uses: Chemical intermediate for light-colored alkyds, 
polyesters, plasticizers and adhesives; intermediate 
for pesticides; hardener for resins. 

tetrahydropyran-2-methanol 

6 CH 2 CH 2 CH 2 CH 2 CHCH 2 OH. 

Properties: Liquid; sp. gr. (20° C) 1.0272; b.p. 187.2°C; 
f.p., sets to glass below -70° C; miscible with water. 
Flash point 200° F (open cup). Combustible. 
Containers: Cans; drums. 

Use: Chemical intermediate. 

1,2,5,6-tetrahydropyridine C5H9N. 

Properties: Colorless liquid. Sp. gr. (20/4°C) 0.912- 
0.914; f.p. -44°C; b.p. 115.5-120.0°C. Combustible. 
Purity: 96% min. 

Use: Organic intermediate. 

I - - “1 

tetrahydrothiophene (thiophane) CH 2 CH 2 CH 2 CH 2 S. 
Properties: Water-white liquid; sp. gr. 1.00 (15.6/ 
15.6° C); boiling range 1 15-124.4° C. Combustible. 
Uses: Solvent; intermediate; fuel gas odorant. 

tetrahydrothiophene 1,1-dioxide. See sulfolane. 

tetrahydroxyadipic acid. For two of fourteen possible 
isomers, see mucic acid; saccharic acid. 

tetrahydroxybutane. See eryihritol. 
tetrahydroxydiphenyl. See diresorcinol. 

fetrahydroxyethylethylenediamine [N,N,N',N-tetrakis- 
( 2 -hydroxyethyl)ethylenediamine] 
(H0CH2CH2)2NCH2CH2N(CH2CH20H)2. 

Properties: Clear, viscous liquid; good heat stability; 
combustible; low toxicity. 

Uses: Organic intermediate; crosslinking of rigid 
polyurethane foams; chelating agent; humectant; gas 
absorbent; resin formation; detergent processing. 

2,3,4,5-fetrahydroxyhexanedioic acid. See D-saccharic 
acid. 

tetraiodoethylene (iodoethylene) I 2 C:CI 2 . 

Properties: Light-yellow, odorless crystals; on exposure 


to light turns brown; m.p. 187° C; sp. gr. 2.98. In- 
soluble in water, soluble in most organic solvents. 
Derivation: Action of iodine on diiodoacetylene ob- 
tained from calcium carbide and iodine. 

Uses: Surgical dusting powder; antiseptic ointment; 
fungicide. 

tetraiodofluorescein. See iodeosin. 

tetraisopropylthiuram disulfide [(CH 3 CH 3 CH) 2 NCS]S 2 . 
Properties: Tan powder; sp. gr. (20/20° C) 1.12; melting 
range 95-99° C; amine odor. Soluble in benzene, 
chloroform, gasoline; insoluble in water, 10 % caustic, 
carbon disulfide. 

Use: Rubber accelerator. 

tetraisopropyl titanate (TPT; titanium isopropylate; 
isopropyl titanate) Ti[OCH(CH 3 ) 2 ] 4 . 

Properties: Light-yeUow liquid which fumes in moist air. 
B.p. (10 mm) 102-104° C; m.p. 14.8° C; sp. gr. 0.954; 
index of refraction 1.46; apparent viscosity (25° C) 
2. 1 1 cp. Decomposes rapidly in water; soluble in most 
organic solvents. 

Derivation: Reaction of titanium tetrachloride with 
isoprapanol. 

Uses: Ester exchange reactions; adhesion of paints, 
rubber, and plastics to metals, condensation catalyst. 

tetraisopropyl zirconafe ZifOCH(CH 3 ) 2 lj. 

Properties: White solid; decomposes before melting. 
Derivation: By reaction of zirconium tetrachloride 
with isopropanol. 

Uses: Condensation catalyst; crosslinking agent. 

tetTakis(hydroxjTnethyl)phosphonium chloride (THPQ 
(H 0 CH 2 ) 4 PC 1 . a crystalline compound made by the 
reaction of phosphine, formaldehyde and hydrochloric 
acid. 

Uses; Flame-retarding agent for cotton fabrics. May be 
used in combination with triethylolamine and urea 
(Roxel process) or with triethanolamine and tris(I- 
aziridinyl) phosphine oxide. 

N,N,N'N'-tetrakis(2-hydroxypropyl)ethylenediamine 

(ethylenedinitrilotetra- 2 -propanol) 

[— CH2N(CH2CH0HCH3)2]2. 

ftoperties: Viscous, water-white liquid; infinitely 
soluble in water; soluble in ethyl alcohol, toluene, 
ethylene glycol and perchloroethylene. Combustible. 
Uses; Cross-linking agent and catalyst in urethane 
foams; epoxy resin curing; metal complexes; inter- 
mediate. 

'Tetralin.”’® Trademark for tetrahydronaphthalene 
(q.v.). 

letralite. See tetryl. 

l-tetralone CHCHCHCHCCCH.CH.CH.CO. A ke- 

I ~ I 

tone of tetrahydronaphthalene. 

Properties; Liquid; sp. gr. 1.090-1.095 (20/20°C); b.p. 
12G>-125°C (10 mm); vapor-pressure 0.02 mm (20° C); 
m.p. 5.3-6.0°C. Insoluble in water. Flash point 
265° F. Combustible. 

Grade; Solvent and intermediate. 

tetram (0,C)-Diethyl-S-(/3-diethyiamino)-ethyl phospho- 
rothioate hydrogen oxalate) 
{C2H50)2P0SCH3CH2N(C2H5)2. 

Hazard: Toxic by ingestion and inhalation. Choline- 
sterase inhibitor. Use may be restricted. 

Use; Insecticide. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Shipping regulations: (Rail, Air) Organic phosphate, 
n.o.s.. Poison label. Not accepted on passenger 
planes. 

teframer. An oligomer whose molecule is composed of 
four molecules of the same chemical composition. See 
also polymer. 

1.1.3.3- tetramethoxypropane [(CH 30 ) 2 CH] 2 CH 2 . 
Properties: Liquid; b.p. 183°C; refractive index 1.408 

(n 20/D); sp. gr. 0.995 (20/20°C); soluble in water, 
hexane, ether and alcohol. Combustible. 

Containers; 55-gal drums. 

Use: Organic synthesis. 

tetramethylammonium chloride (CH3)4NC1. A quater- 
nary ammonium compound. 

Properties: White crystalline solid; sp. gr. 1.1690 
(20/4°C); m.p., decomposes. Soluble in water and 
alcohol; insoluble in ether. Also available as a 50% 
solution. 

Uses: Chemical intermediate; catalyst; inhibitor. 

tetramethylammonium chlorodibromide (CHj) 4 NClBr 2 . 
Properties; Powder, M.p. 1 18-126°C. Soluble in water 
and other polar solvents. 

Hazard; Evolves bromine on contact with water. 

Uses; Dry brominating agent; ingredient in formula- 
tion of sanitizers. 

tetramethylammonium hydroxide (CH3)4NOH. 

Hazard; Highly toxic; strong irritant to skin and tissue. 
Shipping regulations; (Rail) Corrosive liquid, n.o.s.. 
White label. Corrosive label. (Air). 

1,2,3,5'tetramethylbenzene. See isodurene. 

sym-tetramethylbenzene. See durene. 

N,N,N',N'-tetramethyl-l,3-butanediamine 

CH3CHN(CH3)2CH2CH2N(CH3)2. 

Properties; Colorless, stable liquid, f.p. below — lOCPC; 
b.p. 165.0° C; sp. gr. 0.8020 (20/20° C); vapor pressure 
1 .64 mm (20° C); miscible in all proportions with water; 
viscosity 1.0 cp (2(PC). Flash point 114°F (TOC). 
Combustible. 

Uses: Catalyst for polyurethane foams and epoxy resins; 
high-energy fuels. 

2.2.4.4- telramethyI-l,3-cyclobutanediol 

(CH3)4C4H2(0H)2. 

Properties; White solid; m.p. 1 24-1 35° C; b.p. 220- 
225° C. Isomer composition (approx) 50% cis, 50% 
trans. Rash point 125°F. 

Hazard; Moderate fire risk; moderately toxic and 
irritant. 

Uses; Chemical intermediate; lubricants. 

tetramethyidiamidophosphoric fluoride. See dimefox. 

tctramethyldiaminobenzhydrol (tetramethyldiaminodi- 
phenylcarbinol; Michler’s hydrol; hydrol) 
(CH,)2NC6H4CH(0H)C6H4N(CH3)2. 

Properties: Colorless prisms; forms a colorless solution 
in ether or benzene and a blue solution in alcohol or 
acetic acid. Soluble in alcohol, ether, benzene, and 
acetic acid. M.p. 96° C. Combustible. 

Derivation: Reaction of tetramethyldiaminodiphenyl- 
methane, hydrochloric acid and glacial acetic acid; 
oxidized with lead peroxide. 

Grade; Technical. 

Contamers; Fiber drums; tank trucks. 

Uses: Dye intermediate; organic synthesis. 

tetramethyldiaminobenzophcnone (Michler's ketone) 
C0[C6H(N(CH3):]’. (4,4''bis(dimethylamino) benzo- 
"henonc). 


Properties: Crystalline leaflets; m.p. 172°C; b.p., de- 
composes at 360° C; soluble in alcohol, ether, and 
water. Combustible. 

Derivation: From dimethylaniline by reaction with 
phosgene. 

Containers; Barrels; fiber drums. 

Use: Synthesis of dyestuffs, especially auramine de- 
rivatives. 

fetramethyidiaminodiphenylmethane (tetra base) 

H2q:CsH4N(CH3)2l2. 

Properties: Yellowish leaflets or glistening plates; m.p. 
90-9i°C; sublimes with decomposition; b.p. 390°C; 
insoluble in water; soluble in benzene, ether, carbon 
disulfide and acids. 

Derivation; By heating dimethylaniline with hydro- 
chloric acid and formaldehyde. 

Use: Dye intermediate. 

(etramethyldiaminodiphenylsulfone (4,4-bis(dimethyl- 
amino)diphenylsulfone) [(CH 3 ) 2 NC 6 H 4 ] 2 SQ 2 . Solid; 
m.p. 259-260° C. Combustible. 

Grades: Technical; reagent. 

Uses: Intermediate in making dyestuffs and medicinal 
chemicals; analytical reagent for lead. 

tetramethylene. See cyclobutane. 

tetramethylene bismelhanesulfonale. See busulfan. 

letramethylenediamine H 2 N(CH 2 ) 4 NH 2 . 

Properties; Colorless crystals with strong odor; m.p. 
27°C; b.p. 158-159°C. Soluble in water with strongly 
basic reaction. Combustible. 

Use: Chemical intermediate. 

tetramethylene dichloride. See 1 , 4 -dichlorobutane. 

tetramethylene glycol. See 1,4-butylene glycol. 

tetramethylene sulfone. See sulfolane. 

l,l,4,4-tetramethyl-6-ethyl-7-acetyl-l,2,3,4-tetrahydro- 
naphthalene CisH260. A polycyclic musk. 

Properties: Colorless crystals; m.p. 45°C; b.p. (2 mm) 
130°C; insoluble in water; soluble in alcohol. 

Uses: Perfumes; cosmetics; soaps. 

tetramethylethylenediamine (TMEDA; N,N,N',N'- 
tetramethylethylenediamine) 

(CH3)2NCH2CH2N(CH3)2. . , 

Properties: Colorless, liquid with slight ammomacal 
odor. Soluble in water and most organic solvents. 
B.p. 121-122°C; sp. gr. 0.7765 (20/4°C); refractive 
index (n 25/D) 1.4170; f.p. -55.I°C. Combustible. 

Grade; Anhydrous. 

Containers; Up to 55-gal steel drums. 

Uses; Preparation of epoxy curing agents; polyurethane 
formation; corrosion inhibitor; textile finishing agents; 
intermediate for quaternary ammonium compounds. 

tetramethylguanidine (CH 3 ) 2 NC(NH)N(CH 3 ) 2 . 

Properties; Liquid with slight antmoniacal odor; b.p. 
159-1 bCPC; soluble in both water and organic sol- 
vents. A strong base. Combustible. 

Containers: Drums. 

2,6,10,14-tetramethylhexadecane. See phytane. 

tetramethyllead (TML) (CH 3 ) 4 Pb. 

Properties: Colorless liquid. Sp. gr. 1.995; Lp- 
-27.5°C; b.p. 110°C (10 mm). Insoluble in water; 
slightly soluble in benzene, petroleum ether, alcohol. 
Flash point 100° F. 

Derivation, grades, and containers; See tetraethyl lead. 
Methyl reagents used instead of ethyl. 

Hazard: Highly toxic by ingestion, inhalation, and skin 
absorption. Flammable, moderate fire risk. Tolerance 
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(as Pb), 0.15 mg. per cubic meter of air. Lower explo- 
sion level, 1.8%. 

Uses; Antiknock agent in aviation gasoline. 

Shipping regulations; (Air) Poison label. Not accepted 
on passenger planes. 

See note under tetraethyllead. 

tetramethylmethane. See neopentane. 

N,N,N',N-tetramethylmethyIenediamine 

(CH3)2NCH2N(CH3)2. 

Properties; Liquid; refractive index 1.4005 (n 20/ D). 

3,3-tetramethylnonyl thiodipropionate. See ditridecyl 
thiodipropionate. 

teframethylsilane (CH 3 ) 4 Si. 

Properties; Colorless volatile liquid. B.p. 26.5°C; sp. gr. 
0.646 (20/ 4° C). Insoluble in water and cold, con- 
centrated sulfuric acid; soluble in most organic sol- 
vents, Low toxicity. Flash pt. 0° F. 

Derivation; By Grignard reaction of silicon tetrachlo- 
ride and methylmagnesium chloride. 

Grades; Technical; purified. 

Containers; Bottles; 50-lb drums. 

Hazard; Flammable; high fire risk. 

Use; Aviation fuel; internal standard for NMR 
analytical instruments. 

Shipping regulations; (Rad, Air) Flammable liquid, 
n.o.s.. Flammable Liquid label. 

tetramethylthiuram disulfide. See thiram. 

tetramefhylthiuram monosulfide (bisdimethylthiocar- 
bamyl sulfide) [(CH 3 ) 2 NCH] 2 S. 

Properties; Yellow powder, sp. gr. 1.40; m.p. 104- 
107°C; soluble in acetone, benzene, and ethylene di- 
chloride; insoluble in water and gasoline. Combustible. 
Hazard; Moderately toxic. 

Uses: Ultra-accelerator for rubber; fungicide; insecti- 
cide. 

“Tetramix.”^* Trademark for a liquid antiknock com- 
pound, the active component of which is a redistribu- 
tion mixture of tetraethyl and tetramethyl lead. 
Several redistribution mixtures are made by changing 
the molar percentages of the different lead al%ls. 
These mixtures are identified by the molar percentage 
of the TML used in the reaction. 

Hazard; See tetraethyl lead. 

Containers; Drums; tank cars. 

“Tetran.”^'’ Trademark for polytetrafluoroethylene 
(q.v.). 

tetranitroaniline (TNA) C6H(N02)4NH2. A nitration 
product of aniline which melts at 17(PC and explodes 
at 237°C. 

Hazard; Toxic. Dangerous fire and explosion risk. 

Use; Manufacture of detonators and primers. 

Shipping regulations; (Rail, Air) Consult regulations. 

tetranitromethane CCNOih- 
Properties; Colorless liquid. Pungent odor. B.p. 
125.7°C; m.p. 12.5°C; sp. gr. (13°Q 1.650. Miscible 
with alcohol and ether; insoluble in water. Decom- 
posed by alcoholic solution of potassium hydroxide. 
Powerful oxidizing agent. 

Derivation; By action of fuming nitric acid on ben- 
zene, acetic anhydride, or acetylene. 

Hazard; Toxic by ingestion, inhalation, and skin 
absorption. Dangerous fire and explosion risk. Toler- 
ance, 1 ppm in air. 

Uses; Rocket fuel, as an oxidant or monopropellant; 
qualitative test for unsaturated compounds. 


Shipping regulations; (Rail) Yellow label. (Air) Not 
acceptable. 

“Tetranol.”^ Trademark for a highly sulfated fatty 
ester of the oleic type, with wetting and dye-leveling 
properties. 

tetra(octylene glycol) titanate. See octylene glycol ti- 
tanate. 

“Tetra-Phen.”*" Trademark for a series of straight or 
modified phenolics, solid or liquid. Special resins for 
industrial use. 

1,1,4, 4-tetraphenylbutadiene (TPB) 
(C6H5)2C;CHCH;C(QH5)2. 

Properties; White crystals; two forms, m.p. 194-I96°C 
and m.p. 202-204° C; insoluble in water, soluble in 
most organic solvents. Combustible. 

Grade; Purified. 

Use; Primary fluor or wave length shifter in solution 
scintillators. 

tetraphenylsilane (C6H5)4Si. 

Properties: White solid; m.p. 237° C; b.p. 428° C. Very' 
stable and inert. Com6usti6fe. 

Derivation; By Grignard reaction of silicon tetrachlo- 
ride and phenylmagnesium chloride. 

Grade: Technical. 

Use; Heat-transfer medium; polymers, 
letraphenyltin (C 6 Hs) 4 Sn. 

Properties: White powder. S. gr. 1.490; m.p. 225-228° C; 
b.p. above 420°C. Insoluble in water; soluble in hot 
benzene, toluene, xylene. 

Derivation: Reaction of tin tetrachloride with phenyl- 
magnesium bromide. 

Hazard: Toxic; skin irritant. Tolerance, 0.1 mg per 
cubic meter of air. 

Uses: Stabilizer in chlorinated transformer oils; moth- 
proofing agent; scavenger in dielectric fluids; inter- 
mediate. 

tetraphosphoric acid. See poly'phosphoric acids. 

tetraphosphorus heptasulfide. See phosphorus hepta- 
sulfide. 

tetraphosphorus hexasulfide. See phosphorus trisulfide. 

tetraphosphorus trisulfide. See phosphorus sesqui- 
sulfide. 

tetrapotassium EDTA. See ethylenediaminetetraacetic 
acid salts. 

tetrapotassium ethylenediaminetetraacetate. See ethyl- 
enediaminetetraacetic acid (note). 

tetrapotassium pyTophosphate (TKPP). See potassium 
pyrophosphate. 

tetrapropenylsucdnic anhydride. See dodecenylsuccinic 
anhydride. Many isomers are possible. 

tetra-n-propyl dithionopyrophosphate 

(C3H70)2P(S)0P(S)(0C3H7):. 

Properties: Amber liquid; b.p. 148°C(2mm). Miscible 
with most organic solvents; insoluble in water. 

Hazard; Highly toxic. 

Use: Insecticide; acaricide. 

Shipping regulations; (Rail, Air) Organic phosphates, 
liquid, n.o.s.. Poison label. Not accepted on pas- 
senger planes. 

tetrapropylene (dodecene; propylene tetramer) C 12 H 24 . 
Mixture of Q- monoolefins. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Properties; Liquid; sp. gr. (20/20° C) 0.770; boiling 
range I83°-2I8°C; weight 6.44 Ib/gal (60°F}. Com- 
bustible. . ^ , ■ 

Derivation; Olefin fraction obtained from catalytic 
polymerization of propylene. 

Containers; Barges; tank cars. 

Uses; Detergents (dodecylbenzene); lubricant additives; 
plasticizers. 

tetrapropylthiuram disulfide [(C3H7)2NCS];S2. 
Properties; Light cream color; sp. gr. (20/20°C) 1. 13; 
melting range 49-51. 5° C; musty odor. Soluble in 
carbon disulfide, benzene, chloroform and gasoline; 
insoluble in water and 10% caustic. Combustible. 

“Tetraquinone.”^^’ Trademark for 1,2,3,4-tetrahydro- 
6-methylquinoline (q.v.). 

tetrasilane SuHio. 

Properties; Colorless liquid; f.p. — 93.5°C; b.p. 109°C; 
sp. gr. 0.825 ((PC). 

Hazard; Severe fire and explosion risk; can ignite or 
explode in air. 

Shipping regulations; (Rail, Air) Consult authorities. 

tetrasodium diphosphate. See sodium pyrophosphate 
and sodium polyphosphates. 

tetrasodium EDTA (ethylenediaminetetraacetic acid, 
tetrasodium salt; EDTA Na4) CioHuNaNa^Og, anhy- 
drous or 2 H 2 O. White powder; freely soluble in water. 
Used as a general-purpose chelating agent. 

See also ethylenediaminetetraacetic acid (note). 

tetrasodium monopotassium tripolyphosphate 
NtuKPiOio. 

Properties; White crystalline solid; m.p. 580-600'’C; 
sp. gr. 2.55; solubility in water (26'’C) 30 g/100 ml. 
Use; Sequestrant. 

tetrasodium pyrophosphate. See sodium pyrophos- 
phate and sodium polyphosphate. 

tetrastearyl titanate. Organic intermediate, adhesion 
promoter, pigment dispersant. 

tetrazene (4-amidino- 1 -(nitrosamino-amidino)- 1 -tetra- 
zene) H 2 NC(;NH)NHNHN;NC(;NH)NHNHNO. 
Properties; Colorless or pale yellow, fluffy solid; ap- 
parent density 0.45 but yields a pellet of density 1.05 
under pressure of 3000 psi. Practically insoluble in 
water, alcohol, ether, benzene, and carbon tetra- 
chloride. Slightly hygroscopic. 

Derivation: Interaction of an aminoguanidine salt 
with sodium nitrite in absence of free mineral acid. 
Use; Initiating explosive. Noncorrosive type. 

Shipping regulations; (Rail) Consult regulations. Not 
accepted by express. (Air) Not acceptable. 

tetrazolium chloride (tetrazolium salt; TTC; 2,4,5-tri- 
phenyltetrazolium chloride) CN 4 Cl(C 6 H 5 )j. 

Properties; White to pale-yellow crystalline powder 
which darkens on exposure to light. Readily soluble in 
water. M.p. (with decomposition) 245° C. 

Uses: In germination and viability tests. Viable parts of 
seed are stained red by deposition of red insoluble 
triphenyl formazan. 

“Tctrinc.”’^ Trademark for a series of organic chelating, 
sequestering, and complexing agents consisting of 
ethylenediaminetetraacetic acid (EDTA) and its salts. 

tetraodotoxin. A highly toxic venom occurring in puffer- 
like fish. 

tctrol. See furan. 


“Tetron.”** Trademark for tetraethyl pyrophosphate 
(tepp), technical, and in liquid formulations for in- 
secticidal use. 

Hazard; Highly toxic. 

“Tetrone” A.^* Trademark fordipentamethylenethiuram 
tetrasulfide rubber accelerator. 

“Telronic.”’'’^ Trademark for a nonionic tetrafunctional 
series of polyether block-polymers ranging in physical 
form from liquids through pastes to flakable solids. 
Tliey are polyoxyalkylene derivatives of ethylenedi- 
amine. Physical state varies with molecular weight and 
oxyethylene content; 100% active. 

Uses; Low-foaming detergent formulations; defoaming 
agents; flexible and rigid polyurethane foams; emul- 
sifying and demulsifying agents; textile processing. 

“Tetrosan 3,4D.””® Trademark for alkyldimethyl 
3,4-dichlorobenzylammonium chloride. Used as dis- 
infectant, deodorant, germicide and fungicide. 

tetryl (tetralite; nitramine). Common commercial names 
for trinitrophenylmethylnitramine. 
(N02)3C6H2N(N02)CH3. 

Properties; Yellow crystals; m.p. 130-132°C3; sp. gr. 
1.57 (19°C); explodes at I87°C. Insoluble in water; 
soluble in alcohol, ether, benzene, glacial acetic acid. 

Hazard: Dangerous fire and explosion risk; toxic; skin 
irritant. Tolerance, 1.5 mg per cubic meter of air. 
Absorbed by skin. 

Uses; Detonating agent for less sensitive high explosives. 

Shipping regulations: (Rail) Consult regulations. Not 
accepted by express. (Air) Not acceptable. 

“Texanol.”^*^ Trademark for 2,2,4-trimethyl- 1,3-pen- 
tanediol monoisobutyrate. 

“Texicote.”^*'’ Trademark for a series of vinyl, acrylic 
and styrene polymer and copolymer emulsions, 
plasticized and unplasticized. Available in many 
grades. 

Uses: Adhesives; paint; carpet backsizing; pigment 
binder in clay coatings; self-polishing finishes. 

“Tcxicryl.”^*’ Trademark for a series of acrylic and 
methacrylic polymer and copolymer emulsions. 

Uses: Paper coating, paint, leather finishes, textiles, 
adhesives, and wall paper. 

“Texigel.”^^’ Trademark for a series of polyacrylic 
thickening agents, water-soluble anionic colloids. Used 
as stabilizers, protective colloid and thickeners for 
natural and synthetic latices and other aqueous disper- 
sions, binders, and flocculants. 

“Texilac.”^*’ Trademark for a series of vinyl and acrylic 
polymer and copolymer solutions in various solvents, 
plasticized and unplasticized. 

Uses: Wet-bond and heat-seal adhesives, impregnants, 
specialty lacquers, paper coating, nitrocellulose 
finishes, and printing inks for plastic films. 

“Texiprint.”^^’ Trademark for a series of synthetic 
resin pigment pastes and thickeners for screen and 
roller printing on textiles. 

textile assistant. See assistant. 

textile auxiliary. See auxiliary. 

textile oil. Any of various specially compounded oils 
used to condition raw fibers, yams or fabric for 
manufacturing, bleaching, dyeing and finishing 
operations. 

“Textiline.”''’* Trademark for a series of synthetic fiber 
lubricants based on nitrogen derivatives, esters and 
white mineral oils. 
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“Textolite.”^"'^ Trademark for laminated plastic sheets, 
tubes, and rods used as insulating materials. Includes 
laminations of various combinations of phenolic, 
melamine, silicone, and epoxy resins with such base 
materials as paper, asbestos, cotton, linen, and nylon. 
Also some of the above materials with copper foil 
cladding for printed circuit applications. 

“Textone.”*'* Trademark for a sodium chlorite prepara- 
tion that bleaches fabrics (cotton, linen, rayon, nylon) 
to high whiteness without degradation. 

textured protein. See protein, textured. 

textryl. Generic name for nonwoven structures which 
may be manufactured by wet-processing from staple 
fibers and fibrid binder. 

“Texzyme.”"'* Trademark for a proteolytic enzyme 
which digests blood, albumin, food, beverage, urine, 
perspiration, etc. Used in silk and filament rayon fabric 
to accelerate the rate of desizing and insure good 
results in dyeing, bleaching, and finishing, 

“T-Fatty Acids.”'^^ Trademark for fatty acids derived 
from animal fats. T-10 is a completely hydrogenated 
tallow fatty acid. T-1 1 is a tallow fatty acid which has 
been partially hydrogenated by a special process de- 
signed to maximize reduction of polyunsaturated fatty 
acids. T-1 8, T-22, and T-33 are grades of distilled 
tallow and animal fatty acids. 

Properties; White to yellow waxy solids which liquefy 
from about 43° to 64° C, 

Containers: Tank cars and trucks. 

Uses; Chemical intermediates, rubber compounding, 
grease manufacture, cosmetic ingredients, buffing 
compounds, candles, lubricants and emulsifiers. 

TFE. Abbreviation for tetrafluoroethylene. See also 
polytetrafluoroethylene. 

TFEO. Abbreviation for tetrafluoroethylene epoxide 
(q.v.). 

TGA. Abbreviation for triglycollamic acid. See nitri- 
lotriacetic acid. 

Th Symbol for thorium. 

“Thalan.”^* Trademark for 98% phthalic anhydride 
(q.v.). 

thallic oxide. See thallium peroxide. 

thallium T1 Metallic element of atomic number 8i, 
Group IlIA of the periodic table. Atomic weight 
204.37; valences 1,3; 2 stable isotopes. 

Properties; Bluish-white, lead-like solid. Sp. gr. 11.85; 
m.p. 302° C; b.p. 1457°C. Oxidizes in air at room 
temperature. Soluble in nitric and sulfuric acids; in- 
soluble in water, but readily forms soluble compounds 
when exposed to air or water. 

Derivation; Flue dusts from lead and zinc smelting. Tlie 
thallium compounds recovered are treated to obtain 
the metal by electrolysis, precipitation, or reduction. 

Grades; Technical; high-purity. 

Containers: Glass bottles. 

Hazard; Forms toxic compounds on contact with mois- 
ture; keep from skin contact. Tolerance (as Tl) for 
soluble salts, 0. 1 mg per cubic meter of air. 

Uses; Thallium salts; alloys; low-melting glasses; 
pesticides; photoelectric applications; electrodes in 
dissolved oxygen analyzers. 


thallium acetate (thallous acetate) TIOCOCH3. 
Properties; White, deliquescent crystals. Soluble in 
water, alcohol. 

Constants: M.p. 131°C; sp. gr. 3.68. 

Derivation; Interaction of acetic acid and thallium 
carbonate. 

Hazard; Toxic. See under thallium. 

Uses; Medicine; high specific gravity solutions used to 
separate ore constituents by flotation. 

Shipping regulations: (Rail, Air) Poison label. 

thallium bromide (thallous bromide) TlBr. 

Properties: Yellowish white, crystalline powder. Soluble 
in alcohol; slightly soluble in water; insoluble in 
acetone. Sp. gr. 7.557; b.p. 815°C; m.p. (approx) 
460° C. 

Hazard; Toxic. See under thallium. 

Use: Mixed crystals with thallium iodide for infrared 
radiation transmitters used in military detection de- 
vices. 

Shipping regulations; (Rail, Air) Poison label. 

thallium carbonate (thallous carbonate) ThCOj. 
Properties: Heavy shiny, colorless or white crystals. 
Highly refractive. Melts to dark gray mass. Slightly 
alkaline taste. Soluble in water; insoluble in alcohol. 
Sp. gr. 7; m.p. 272° C. 

Hazard; Toxic. See under thallium. 

Uses; Analysis (testing for carbon disulfide); artificial 
diamonds. 

Shipping regulations; (Rail, Air) Poison label. 

thallium chloride (thallous chloride )T1C1. 

Properties: White, crystalline powder. Becomes violet 
on exposure to light. Slightly soluble in water; insol- 
uble in alcohol, ammonium hydroxide. Sp. gr. 7.004 
(30/4°C); m.p. 430° C; b.p. 72QPC. 

Containers: Bottles. 

Hazard; Toxic. See under thallium. 

Uses; Catalyst (chlorination); medicine; sun-tan lamps. 
Shipping regulations; (Rail, Air) Poison label. 

thallium hydroxide (thallous hydroxide) TlOH • H 2 O. 
Properties: Yellow needles. Soluble in alcohol, water. 
B.p. (dehydrated) 139°C, decomposes. 

Hazard; Toxic. See under thallium. 

Use; Analysis (testing for ozone; indicator). 

Shipping regulations: (Rail, Air) Poison label. 

thallium iodide (thallous iodide) TIL 
Properties: Yellow powder. Insoluble in alcohol; 
slightly soluble in water; soluble in aqua regia. Sp. gr. 
7.09; b.p. 824° C; m.p. 44CPC. Becomes red at 170°C. 
Hazard: Toxic. See under thallium. 

Uses: Medicine; mixed crystals with thallium bromide 
for infrared radiation transmitters. 

Shipping regulations: (Rail, Air) Poison label. 

thallium-mercury alloy. Reported to have freezing point 
— 60°C, about 20° C below that of mercury. 

Hazard; Toxic. See under thallium. 

Uses: Substitute for mercury in electrical switches, 
thermometers, etc. for extreme low-temperature 
service. 

thallium monoxide (thallium oxide; thallous oxide) TI 2 O. 
Properties: Black powder. Oxidizes when exposed to air. 
Keep well stoppered! Soluble in alcohol, water (de- 
composes). M.p. 300°C; b.p. 1080°C; sp. gr. 9.52 
(16°C). 

Hazard: Toxic. See under thallium. 
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Uses; Analysis (testing for ozone); artificial gem; optical 
glass of high refractive index. 

Shipping regulations: (Rail, Air) Poison label. 

ihallium nitrate (thallous nitrate) TlNOj. 

Properties: Colorless crystals. Soluble in hot water; 
insoluble in alcohol. Sp. gr. 5.5; m.p. 206°C (solid- 
ifies to a glass-like solid); decomposes at 450° C. 
Grade; Technical. 

Hazard: Highly toxic. Tolerance, 0. 1 mg per cubic meter 
of air. Strong oxidizing agent. Fire and explosion risk. 
Uses; Analysis; pyrotechnics; green fire. = 

Shipping regulations; (Rail, Air) Poison label. 

thallium sesquichloride (thallo-thallic chloride) 

TlCb ■ 3T1C1 or TI2CI3. 

Properties: Yellow, crystalline powder. Slightly soluble 
in water. Sp. gr. 5.9; m.p. 400-500 °C. 

Hazard; Toxic. See under thallium. 

Shipping regulations; (Rail, Air) Poison label. 

thallium sulfate (thallous sulfate) TI2SO4. 

Properties; Colorless crystals. Soluble in water. Sp. gr. 
6.77; m.p. 632° C. 

Grades: Technical, 99%. 

Hazard: Toxic. See under thallium. 

Uses: Analysis (testing for iodine in the presence of 
chlorine); medicine; ozonometry; rodenticides; pes- 
ticide. 

Shipping regulations: (Rail, Air) Poison label. 

thallium sulfide (thallous sulfide) TljS. 

Properties: Blue-black, lustrous, microscopic crystals or 
amorphous powder. Soluble in mineral acids; in- 
soluble in water, alcohol or ether. Sp. gr. 8.46; m.p. 
448° C. 

Hazard; Toxic. See under thallium. 

Uses; Infrared-sensitive photocells. 

Shipping regulations; (Rail, Air) Poison label. 

thallous compound. See corresponding thallium com- 
pound, 

THAM. See tris(hydroxymethyl)aminomethane, 

“Thancat.”‘^’ Trademark for a series of catalysts for use 
in urethane resins. The three letters that follow the 
trademark most nearly identify the chemical name. 
Some examples are; 

DME. N,N-Dimethylethanolamine. 

DMP. N.N-Dimethylpiperazine. 

NEM. N-Ethylmorpholine. 

NMM. N-Methylmorpholine. 

“Thanite.”'*'' Trademark for a technical grade of 
isobornyl thiocyanoacetate. 

Use: Insecticide. 

“Thanol.”’’' Trademark for a series of polyols for 
use in polyurethane resins. “Tlianol” is followed by 
letters denoting the broad use or composition, or by 
numbers indicating the molecular range. 

thcbaine (para-moiphine) C,9H2)NOj. 

Properties; White, crystalline alkaloid. Slightly soluble 
in water; soluble in alcohol and ether. M.p. 193°C. 
Sp. gr. 1.30. It is non-addictive; extracted from 
poppies of a different species from morphine- 
producing opium poppies. It is a precursor of cocaine. 

THEIC.’ Trademark for tris(2-hydroxyethyl) iso- 
cyanurate (q.v.). 

thcinc. See caffeine. 

Thenard's blue. See cobalt blue. 


thenyl. The radical C4H3SCH2 — or 

CHCHSCHCCH2— , 

I 1 

based on methylthiophene. 

thenyl alcohol (2-thienylmethanoI; 2-hydroxymethyl- 
thiophene; 2-thiophenecarbinol). C4H4SCH2OH. 
Properties: Colorless liquid; b.p. 207° C; insoluble in 
water; soluble in alcohol and ether. 

Derivation; A heterocyclic alcohol made by reaction of 
2-thienylmagnesium iodide and formaldehyde. 

Uses: No commercially developed applications. 

thenyidiamine. Coined name for 2-[2-dimethylaini- 
noethyl]-3-tlienylaminopyridine. 
(C4H3SCH2)N(C5H4N)CH2CH2N(CH3)2. 

Properties: Liquid; b.p. (1,0 mm) 169-172°C. 
Derivation; Condensing N,N-dimethylaminoethyI- 
alpha-aminopyridine with 3-thenyl bromide. 

Uses; Medicine (as base for various salts, especially the 
hydrochloride). 

theobroma oil (cacao butter; cocoa butter). 

Properties: Yellowish-white solid with chocolate-like 
taste and odor. Sp. gr. 0.858-0.864 (I00/25°C); m.p. 
30-35°C; refractive index (n 40/D) 1.4537-1.4585; 
saponification number I88-I95; iodine number 35- 
43. Insoluble in water; slightly soluble in alcohol; 
soluble in boiling dehydrated alcohol; freely soluble in 
ether and chloroform. Combustible. Low toxicity. 
Derivation; From the cacao bean, by expression, de- 
coction, or extraction by solvent. 

Chief constituents: Glycerides of stearic, palmitic, and 
lauric acids. 

Grades: Crude; refined; U.S.P. 

Containers; Tins; drums. 

Uses: Confectionery; suppositories and pharmaceuti- 
cals; soaps; cosmetics. 

theobromine (3,7-dimethylxanthine) CiHs’NtO}. The 
alkaloid found in cocoa and chocolate products. A 
purine base closely related to caffeine. Also occurs in 
tea and cola nuts. 

Hazard: Toxic by ingestion. 

theophylline (1,3-dimethylxanthine) C7H8N4)2 • H 2 O. 
Properties; White, crystalline alkaloid; odorless; bitter 
taste; m.p. 270-274° C; slightly soluble in water and 
alcohol; more soluble in hot water; soluble in alkaline 
solutions. 

Derivation; (a) By extraction from tea leaves; (b) 
synthetically from ethyl cyanoacetate. 

Grades: Technical; N.F. 

Containers: Glass bottles; 1-, 5-lb tins; 25-, 100-lb 
drums. 

Use: Medicine, 
theoretical plate. See HETP. 

therm. A unit of heat equal to 100,000 Btu. It has also 
been used to mean 1 Btu or 1 small calorie, but these 
uses have been abandoned in the U.S. 

thermal black. Carbon black made from natural gas by 
the thermatohiic process (q.v.). Production by pyrol- 
ysis of bituminous coal is an alternative method. 
Grades: Fine thermal black (FT); medium thermal 
black (Ml). 

Hazard: Dust may be fire risk. 

Uses: Rubber compounding; reclaimed rubber; pig- 
ment. See also furnace black. 

thermal cracking. See cracking. 

thermal decomposition See decomposition (2); pyrolysis. 

thermal expansion coefficient. The change in volume 
per unit volume per degree change in temperature 
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(cubical coefficient). For isotropicsolids the expansion 
is equal in all directions; and the cubical coefficient is 
approximately three times the linear coefficient of ex- 
pansion. These coefficients vary with temperature, 
but for gases at constant pressure the coefficient of 
volume expansion is nearly constant and equals 
0.00367 for 1°C at any temperature. 

thermal neutron. A slow neutron. See neutron. 

thermal pollution. Heat introduced into rivers or 
estuaries by power plants or other industrial cooling 
waters or chemical wastes, which has adverse effects on 
estuarine ecology. See also water pollution. 

“Therma-Tite.” Trademark for a speciall}( formulated 
adhesive for high-speed bottle label machines to with- 
stand the dangers of thermoshock. Material will adhere 
to cold glass without crystallizing. 

thermatomic process. Methane or natural gas is cracked 
over hot bricks at a temperature of 1600°F to form 
amorphous carbon (carbon black) and hydrogen. See 
thermal black; carbon black. 

“Thermax.”^’ Trademark for a medium thermal carbon 
black used for compounding with rubber. 

“Therminol” FR.^* Trademark for heat-transfer liquids 
which are thermally and oxidatively stable to 600PF 
and extremely fire-resistant. 

thermite. A mixture of ferric oxide and powdered 
aluminum, usually enclosed in a metal cylinder and 
used as an incendiary bomb invented by a Gerrnan 
chemist Hans Goldschmidt about 1900. On ignition 
by a ribbon of magnesium, the reaction produces a 
temperature of about 4000“ F, which is sufficient to 
soften steel. This is typical of some oxide/metal 
reactions which provide their own oxygen supply and 
thus are very difficult to stop. 

Hazard: Dangerous fire risk. 

Shipping regulations: (Rail, Air) Consult authorities. 

thermochemistry. Tliat branch of chemistry comprising 
the measurement and interpretation of heat changes 
that accompany changes of state and chemical reac- 
tions. It is closely related to chemical thermody- 
namics (q.v.). The heat of formation of a compound is 
the heat absorbed when it is formed from its elements in 
their standard states. An exothermic reaction evolves 
heat; an endothermic reaction requires heat for initia- 
tion. Application of thermochemical principles to 
generation of hydrogen by water splitting is a future 
possibility. 

thermodynamics. A rigorously mathematical analysis 
of energy relationships (heat, work, temperature, and 
equilibrium) the principles of which were first elabor- 
ated by J. Willard Gibbs (q.v.) in the mid- 19th century. 
It describes systems whose states are determined by 
thermal parameters, such as temperature, in addition 
to mechanical and electromagnetic parameters. A 
system is a geometric section of the universe whose 
boundaries may be fixed or varied, and which may 
contain matter or energy or both. The state of a system 
is a reproducible condition, defined by assigning fixed 
numerical values to the measurable attributes of the 
system. These attributes may be wholly reproduced as 
soon as a fraction of them have been reproduced. In 
this case the fractional number of attributes determines 
the state, and is referred to as the number of variables 
of state or the number of degrees of freedom of the 
system. 


Tlie concept of temperature can be evolved as soon 
as a means is available for determining when a body is 
“hotter” or “colder.” Such means might involve the 
measurement of a physical parameter such as the 
volume of a given mass of the body. When a “hotter” 
body. A, is placed in contact with a “colder” body, B, 
it is observed that A becomes “colder” and B “hotter.” 
Wlien no further changes occur, and the joint system 
involving the two bodies has come to equilibrium, the 
two bodies are said to have the same temperature. 
Tlius temperature can only be measured at equilibrium. 
Tlierefore thermodynamics is a science of equilibrium, 
and a thermodynamic state is necessarily an equilib- 
rium state. Tliermodynamics is a macroscopic dis- 
cipline, dealing only with the properties of matter and 
energy in bulk, and does not recognize atomic and 
molecular structure. Although severely limited in this 
respect, it has the advantage of being completely in- 
sensitive to any change in our ideas concerning 
molecular phenomena, so that its laws have broad and 
permanent generality. Its chief service is to provide 
mathematical relations between the measurable 
parameters of a system m equrVibriam so rtat, for 
example, a variable like pressure may be computed 
when the temperature is known, and vice versa. 

Tlie three laws of thermodynamics involve concepts 
too involved to be described here. For a more detailed 
explanation, see the article by Howard Reiss in “En- 
cyclopedia of Chemistry”, from which this entry was 
adapted. 

thermodynamics, chemical. See chemical thermo- 
dynamics. 

thermoelectricity. Electricity produced directly by ap- 
plying a temperature difference to various parts of 
electrically conducting or semiconducting materials. 
Usually two dissimilar materials are used, and the 
points of contact are kept at different temperatures 
(Peltier effect). Many temperature-measuring devices 
(thermocouples, thermopiles) work on this principle, 
since the voltage is proportional to the temperature 
difference. Metallic conductors are usually used for 
these “thermometers,” which produce a rather small 
current. A newer use for the effect is as a source of 
electrical energy, i.e., a means of direct conversion of 
heat into electricity (or vice versa) without the use of a 
generator (or motor). Tlie materials used for these 
thermoelectric couples are semiconductors (e.g., 
tellurium; zinc antimonide; lead, bismuth, and ger- 
manium tellurides; samarium sulfide) or thermo- 
electric alloys, all of which produce relatively large 
currents. Several of these “cells” are then hooked in 
series much like the cells of a battery'. 

“Thermoflex” A.'" Trademark for a rubber antioxi- 
dant containing 25% di-para-methoxydiphenylamine 
(CHiOC 6H4)2NH, 25% diphenyl-para-phenylenedia- 
mine Cf,Hj(NHC 6 H 5 ) 2 , and 50% phenyl-beta-naph- 
thylamine CioHtNHQHs. 

Properties: Dark gray pellets; sp. gr. 1.2 1 ; f.p. not 
lower than 67° C. 

Uses: Tire carcasses, transmission belts, etc., to pro- 
mote resistance to flexing at operating temperatures. 
See also antioxidant. 

thermofor. A heat-transfer medjum. See coolant. 

thermoforming. (1) See reforming. (2) Forming or shap- 
ing a thermoplastic sheet by heating the sheet above 
its melting point, fitting it along the contours of a mold 
with pressure supplied by vacuum of other force, and 
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removing it from tlie mold after cooling below its 
softening point. The method is applied to polystyrenes, 
acrylics, vinyls, polyolefins, cellulosics, etc. 

Thermofor proces.s. Catalytic cracking process in which 
petroleum vapor is passed up through a reactor 
countercurrent to a flow of small beads of catalyst. 
The deactivated catalyst then passes through a re- 
generator and is recirculated. 

“Thcrmoguard.’’^” Trademark for antimony-based 
materials for incorporation in PVC and other chlorine- 
containing plastics for flameproofing properties. 

“Thermolastic.”'"' Trademark for a copolymer of 
butadiene and styrene which does not require vul- 
canization. Has the elastic and resilient properties of 
rubber while offering the techniques of thermo- 
plastic processing. The desired end product may be 
formed by therrnoplastic injection molding, extrusion, 
blow molding, or vacuum forming. 

“Thermolite.”“* Trademark for a series of stabilizers for 
vinyl resins. 

thermonuclear reaction. A nuclear fusion reaction 
initiated by a temperature in the neighborhood of 15 
million degrees Kelvin, which can be attained in 
practice only by means of a fission reaction, and ex- 
perimentally (on a minute scale) by high energy input 
from a laser. This phenomenon, which on the sun 
releases in one second energy equivalent to about lO" 
megatons of TNT, occurs in a hydrogen bomb explo- 
sion in less than a millionth of a second. The problem 
of maintaining and controlling this energy release in a 
useful manner, as has been done successtully with fis- 
sion, is of almost inconceivable magnitude. A con- 
trolled thermonuclear reactor would have to operate 
electromagnetically at temperatures of 10 million 
degrees Kelvin, far higher than any known materials 
can endure. Fuels would be elements fom hydrogen 
through lithium (hydrogen and its isotopes, deuterium 
and tritium, helium and lithium-7), irradiated by 
laser or electron-beam pulses. Intensive research 
is under way , irv view of the importance of this reaction 
as a possible future energy source. See also nuclear 
reaction; fusion. 

thermoplastic. A high polymer that softens when ex- 
posed to heat and returns to its original condition 
when cooled to room temperature. Natural substances 
that exhibit this behavior are crude rubber and a 
number of waxes; however, the term is usually applied 
to synthetics such as polyvinyl chloride, nylons, 
fluorocarbons, linear polyethylene, polyurethane 
prepolymer, polystyrene, polypropylene, and cellulosic 
and acrylic resins. See also thermoset. 

thcrmosel. A high polymer that solidifies or “sets” ir- 
reversibly when heated. This property is usually as- 
sociated with a cross-linking seaction of the molecular 
constituents induced by heat or radiation, as with 
proteins, and in the baking of doughs. In many cases. 
It is necessary to add “curing” agents such as organic 
peroxides or (in the case of ruSbev) sulfur. For ex- 
ample, linear polyethylene can be cross-linked to a 
thermosetting material either by radiation or by chemi- 
cal reaction. Phenolics, alkyds, amino resins, poly- 
esters, epoxides, and silicones are usually considered 
to be thermosetting; but the term also applies to 
materials where additive-induced cross-linking is 
possible, e.g., natural rubber. 

THF. Abbreviation for tetrahydrofuran (q.v.). 

“THFA.”"'^ Trademark for tetrahvdrofurfuryl alcohol 
(q.v.). 


thia-. Prefix indicating the presence of sulfur in a 
heterocyclic ring. 

“Thiacryl.”’’ Trademark for millable polyacrylate base 
synthetic rubbers. 

Uses: Seals, gaskets, O-rings for automotive power 
train components and hydraulic assemblies; also hose, 
belting. 

thiamine (vitamin Bi) C12H17CIN4OS. 3-(4-Amino-2- 
methylpyrimidyl-5-methyl)-4-methyl-5, beta-hydvoxy- 
ethylthiazolium chloride. Tlie antineuritic vitamin, 
essential for growth and the prevention of beriberi. It 
functions in intermediate carbohydrate metabolism in 
coenzyme form in the decarboxylation of alpha-keto 
acids. Deficiency symptoms: emotional hypersensi- 
tivity, loss of appetite, susceptibility to fatigue, 
muscular weakness and polyneuritis. 

Sources: Enriched and whole grain cereals, milk, le- 
gumes, meats, yeast. Most of the thiarpine com- 
mercially available is synthetic. 

Uses: Medicine; nutrition; enriched flours. Isolated 
usually as the chloride (see formula above). Available 
as thiamine hydrochloride and thiamine mononitrate. 

“Thiate.”''’ Trademark for a series of accelerators for 
neoprene. 

“Thiate A.” (thiohydropyrimidine). 

Properties: White crystalline powder; sp. gr. 1.12+ .03; 
melts at 250°C min; moderately soluble in chloro- 
form, ethyl alcohol; insoluble in water, dilute caustic, 
carbon disulfide, gasoline, benzene. Used for neo- 
prenes to be cured in open steam. Used alone or with 
thiurams or guanidines plus sulfur. 

“Thiate B.” (trialkyl thiourea). 

Properties; Reddish brown liquid; sp. gr. 1.05 ± .12; 
very soluble in benzene, carbon disulfide, chloro- 
form, acetone, ethyl alcohol; soluble in water; insol- 
uble in dilute caustic, gasoline. Used where low 
compression set is required. 

“Thiate E.” (trimethyl thiourea). 

Properties; Light tan flakes; sp. gr. 1.23 ± .03; rnelting 
range 68-78° C; very soluble in water; soluble in tol- 
uene; insoluble in petroleum ether. Used where low 
compression set is required. 

1,4-thiazane CHzSCHsCHiNHC H;. 

Properties; Colorless liquid. Pyridine-like odor. Fumes 
in air. Absorbs carbon dioxide from the air. Soluble 
in alcohol, benzene, ether, water. S.p. 1 69° C (758 mm), 
combustible. 

Derivation: Interaction of alcoholic ammonia and di- 
chlorodiethyl sulfide. 

Grade: Technical. 

Use; Organic synthesis. 

thiazole SCH:NCH;CH. 

Properties; Colorless or pale yellow liquid; sp, gr. j - 198; 
b.p. I16.8°C; soluble in alcohol and ether; slightly 
soluble in water; odor resembles that of pyridine. 
Uses; Organic synthesis of fungicides, dyes, and rubber 
accelerators. 

thiazole dye. A dye whose molecular structure contains 
the thiazole ring (see thiazole). The chromqphore 
groups are =C=N — , — S— C=, but the conjugated 
double bonds are also of importance. The members 
of the class are mainly used as direct or developed dyes 
for cotton, though some find use as union dyes. One 
example is primuline. Cl No. 49000. 

2-thiazyIaminc. See 2-aminothiazo!e. 

“Thibenzole.”'"' Trademark for thiabendazole, a vet- 
erinary anthelmintic. 



85? 


THIOCARBANILIDE 


“Thibetolide.””’ Trademark for pentadecanolide (q.v.). 

thickening agent. Any of a variety of substances used to 
inerease the viscosity of liquid mixtures and solutions 
and to aid in maintaining stability by their emulsifying 
properties. Four classifications are recognized: (I) 
starches, gums, casein, gelatin and phycocolloids, (2) 
semisynthetic cellulose derivatives (carboxymethyl- 
cellulose, etc.), (3) polyvinyl alcohol and carboxy- 
vinylates (synthetic), and (4) bentonite, silicates and 
colloidal silica. The first group is widely used in the 
food industries, especially in ice creams, confectionery, 
gravies, etc.; other major consumers are the paper, 
adhesives, textiles, and detergent fields. See also 
emulsion. 

thimerosal (sodium ethylmercurithiosalicylate; ethyl- 
mercurithiosalicylic acid, sodium salt) 
NaOOCC6H4SHgC3H5. 

Properties: Light cream-colored crystalline powder with 
slight characteristic odor. pH (1% solution) about 
6.7. Affected by light. Soluble in water and alcohol; 
almost insoluble in ether and benzene. 

Derivation: Reaction between ethylmercuric chloride 
and thiosalicylic acid in alcoholic sodium hydroxide. 

Grade: N.F. 

Hazard: Toxic by ingestion. 

Uses: Medieine; bacteriostat, fungistat. 

“Thimet.”''’ See phorate. 

thin. A nontechnical word used by scientists, with a 
variety of meanings. (1) In electronic metallurgy, a thin 
film is a vapor-deposited coating having a thickness of 
only a single atom; such monatomic films, e.g., 
thorium on tungsten, are used in electronic devices such 
as cathodes. (2) A coating or film of a fatty acid on 
water which is one molecule thick (about 200 ang- 
stroms) is called a monomolecular film. (3) In thin- 
layer chromatography the term applies to a specially 
prepared mixture of adsorbents spread on a glass slide 
to a thickness of about 1/ 100 inch. (4) The word is also 
used in the sense of a liquid of low viscosity, as in 
paint thinner and thin-boiling starch. 

thin-boiling starch. See starch, modified; thin. 

thin film. In electronic engineering, a film having a 
“thickness” of a single atom and consisting of a metal 
deposited on a metallic substrate either externally by 
vapor deposition or internally by diffusion. The base 
metal is usually tungsten (for a cathode), the film 
being any of a number of other metals (thorium, 
cesium, zirconium, barium, or cerium). “The greatest 
benefit is obtained when the films are of a monatomic 
nature; in the case of thorium on tungsten, the opti- 
mum coverage is 0.67 monatomic layer, i.e., the 
thorium atoms do not completely cover the tungsten 
surface. Such films are very tightly bound to the base 
metal by atomic forces.” (W.H. Kohl). See also thin; 
film. 

thin-layer chromatography (TLC). A micro type of 
chromatography (q.v.). The thin layer (about 0.0 1 inch) 
is tlie adsorbent, usually a special silica gel spread 
on glass, or incorporated in a plastic film. Single 
drops of the solutions to be investigated are placed 
along one edge of the glass plate, and this edge then 
dipped into a solvent. Die solvent carries the con- 
stituents of the original test drops up the thin layer in a 
selective separation, so that a comparison with known 
standards, and various identifying tests may be made 
on the spots formed. See also thin. 


thinner. A hydrocarbon (naphtha) or oleoresinous sol- 
vent (turpentine) used to reduce the viscosity of paints 
to appropriate working consisteney usually just prior 
to application. In this sense a thinner is a liquid diluent, 
except that it has active solvent power on the dissolved 
resin. 

thio-. A prefix used in chemical nomenclature to 
indicate the presence of sulfur in a compound, usually 
as a substitute for oxygen. See also thiol. 

thioacetamide CHjCSNH:. 

Properties: Colorless leaflets; stable in solution; m.p. 
1I5°C; soluble in water, alcohol, ether, benzene. 
Combustible, 

Hazard: Moderately toxic by ingestion and inhalation. 
Use: To replace gaseous hydrogen sulfide in qualitative 
analysis. 

Ihioacetic acid (thiacetic acid; ethanethiolic acid) 
CHiCOSH. 

Properties: Clear yellow liquid; strong, unpleasant 
odor; sp. gr. 1.05 (25°C); f.p. -17°C; b.p. 81.8°C 
(630 mm); soluble in water, alcohol and ether. Com- 
busiibie. 

Derivation: By heating glacial acetic acid and phos- 
phorus pentasulfide, with subsequent distillation. 
Hazard: Moderately toxic by ingestion and inhalation. 
Uses: Chemical reagent; lachrymator. 

thioallyl ether. See allyl sulfide, 
thioanisole C6H5SCH3. 

Properties: Colorless liquid with strong, unpleasant 
odor; sp. gr. 1.053 (25°C); f.p. -15.5°C; b.p. 188°C; 
refractive index 1,5842 (n 25/D), Insoluble in water; 
soluble in most organic solvents. Combustible. 

Uses; Intermediate; solvent for polymeric systems. 

thiobenzoic acid C6H5COSH. 

Properties: Yellow oil or crystals. Sp. gr. (20/4° C) 
1.1825-1. 1835; m.p. 24° C; b.p. 77.5° C (5 mm), 
122°C (30 mm); refractive index (n 20/D) 1.602- 
1.604. Insoluble in water; miscible in all proportions 
with organic solvents. Combustible. 

Grade; 95% min. 

Uses: Organic intermediate; in zinc thiobenzoate. 

4,4-thiobis(6-tert-butyl-meta-cresol). 

Properties: Light gray to tan powder; m.p. 150°C min; 
sp. gr. 1.10 (25° C). 

Uses: Protection of light-colored rubber from oxidation 
and of non-staining neoprene compounds against 
deterioration. 

5.2- lhiobis(chlorophenol) [ClC6H3(OH)]2S. 

Properties: White crystalline solid; m.p. 175.8-186.8°C; 

odorless; insoluble in water. 

Hazard: May be toxic by ingestion. 

Uses: Bacteriostat for cosmetics; fungicide. 

2.2- thiobis(4,6-di-sec-amyIphenol) (2,2-thiobis[4,6-bis- 
( I-methyibutyl)phenyl]) 

[(CH3[CH2]3 CH[CHj]) 20HC6:H2]2S. A dark viscous 
liquid; softening point 0°C; sp. gr. 0.99 (50°C). 

Uses: Rubber antioxidant. 

(hiocarbamide. See thiourea. 

(hiocarbanil. See phenyl mustard oil. 

thiocarbanilide (N,N'-diphenylthiourea; sulfocarbanil- 
ide) CS(NHQH5)2. 

Properties; Gray powder; m.p. I48°C; sp. gr. 1.32. 
Soluble in alcohol and ether; insoluble in water. 
Combustible. Low toxicity. 
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Derivation; Interaction of aniline and carbon disulfide 
and alcohol in the presence of sulfur. 

Containers: Bags; drums; carlots. 

Uses: Intermediates; dyes (sulfur colors, indigo, methyl 
indigo); vulcanization accelerator; synthetic organic 
pharmaceuticals; flotation agent; acid inhibitor. 

thiocarbonyl chloride. See thiophosgene. 
thioctic acid. See dl-alpha-lipoic acid. 

Ihiodiethylene glycol. See thiodiglycol. 

thiodiglycol (thiodeithylene glycol; beta-bis-hydroxy- 
ethyl sulfide; dihydroxyethyl sulfide) 

(CH2CH20H)2S. 

Properties; Syrupy colorless liquid. Characteristic odor. 
Sp. gr. 1.1852 at 20° C; b.p. 283° C; freezing point 
-10°C; viscosity 0.652 poise (20PC); flash point 
320° F; weight per gallon 9.85 lbs; refractive index 
(20/ D) 1.52 1 7. Soluble in acetone, alcohol, chloro- 
form, water; slightly soluble in benzene, carbon tetra- 
chloride, and ether. Combustible. Low toxicity. 
Derivation; Hydrolysis of dichloroethyl sulfide; inter- 
action of ethylene chlorohydrin and sodium sulfide. 
Containers: Cans; drums; tank cars, 
ffazarcf: Do not use with hydractilaric add'. 

Uses; Organic synthesis; solvent for dyes in textile 
printing; antioxidant. 

thiodiglycolic acid HOOCCH 2 SCH 2 COOH. A dicar- 
boxylic acid. Colorless crystals; m.p. I28°C. Soluble in 
water and alcohol. Combustible. 

Hazard; Moderately toxic. 

Uses: Analytical reagent. 

4,4-fhiodiphenol (TDP) (QH 50 H) 2 S. 

Uses: Engineering plastics; antioxdant, flame retardant 
intermediate. 

thiodiphenylamine. See phenothiazine. 

thiodipropionicacid HOOCCH 2 • S CH 2 CH 2 COOH. A 
dicarboxylic acid. 

Uses: Preservative and antioxidant for edible fats and 
oils; pharmaceuticals; food packaging ingredient. 
Hazard: Use in foods restricted to 0.02% of fat and oil 
content, including essential oils. 

beta.beta-thiodipropionitrile S(Ch 2 CH 2 CN) 2 . 

Properties: White crystals or light yellow liquid; sp. gr. 
(30°C) 1.1095; m.p. 28.65°C; slightly soluble in water 
and alcohol; soluble in acetone, chloroform and 
benzene. 

Hazard: May be toxic. 

Uses: Preservative; selective solvent; chromatography. 
fhio-l,3-dithio[4,5-b]quinoxaIine. See thioquinox. 
thioethanolamine. See 2-aminoethanethiol. 

“Thiofast.”''” Trademark fora thio-indigo deep maroon 
pigment with a red-violet undertone. Used in paints, 
printing inks, and plastics. 

“Thiofide.”” Trademark for 2-2'-dithiobis(benzothia- 
zole) (q.v.). 

thioHavine T CHjC: 6 H 3 N(HCl)SCQH 4 N(CH 3 ) 2 . 
Properties: A yellow basic dye of the thiazole class. Cl 
No. 49005. Ruoresces yellow to yellowish green when 
excited by ultraviolet. 

Derivation: By heating para-toluidine with sulfur in the 
presence of lead oxide. 

Uses: Textile dyeing; fluorescent sign paints; in com- 
bination with green or blue pigments to produce 
brilliant greens; phosphotungstic pigments. 

thiofuran. See thiophene. 


“Thiogel.”'” Trademark for gelatin into which thiol or 
-SH groups have been introduced by an improved 
thiolation process. 

Uses: Vehicle for gradual release of active compounds; 
enzyme activity measurement; tissue culture medium; 
photography and graphic arts; gel filtration; surface 
coatings. 

Llhioglycerol CH 2 (OH)CH(OH)CH 2 SH. 

Properties: Water-white liquid; b.p. 1 18° Cat 5 mm; sp. 
gr. 1.295 (14.4°C). Soluble in water, alcohol and 
ether. Combustible; low toxicity. 

Uses: Reducing agent for cystine molecule in human 
hair and wool; for stabilization of acrylonitrile poly- 
mers; medicine. 

thioglycolic acid (mercaptoacetic acid) HSCH 2 COOH. 
Properties: Colorless liquid; strong, unpleasant odor; 
sp. gr. 1.325; f.p. — 16.5°C; b.p. 105°C. Miscible with 
water, alcohol or ether. Combustible. 

Derivation: Heating chloroacetic acid with potassium 
hydrogen sulfide. 

Containers: Carboys; drums. 

Hazard: Toxic by ingestion and inhalation; strong irri- 
tant to tissue. 

t/ses: Reagent for iron; manufacture of tfuogfycofates, 
permanent wave solutions and depilatories; vinyl 
stabilizer; manufacture of pharmaceuticals. 

Shipping regulations; (Rail) Corrosive liquids, n.o.s., 
(Air) White label. Corrosive label. 

2 'thiohydantoin (glycolylthiourea) 
NHC(S)NHC(0)CH2. 

Properties: Crystals or tan powder. M.p. 23CPC. 
Slightly soluble in water; insoluble in alcohols and 
ethers. 

Purity: 99% min. 

Use: Intermediate for pharmaceuticals, rubber accel- 
erators, copper plating brighteners and dyestuffs. 

2'thio-4-ketO'thiazolidine. See rhodanine. 

“Thiokol.”^’ Trademark for a series of polysulfide 
elastomers in the form of liquids, water dispersions 
and millable (dry) rubbers. Combustible. Charac- 
terized by almost 100 % resistance to solvents, particu- 
larly hydrocarbons, but has relatively low tensile 
strength. 

Uses: Sealants for gasoline tanks; sealer adhesive for 
machine components; potting and sealing electrical 
parts; caulking ship decks and buildings; flexibilizing 
constituent of resin-based adhesives; paint spray and 
gasoline hose; oil suction and discharge hose; rocket 
propellant binder. 

thiol (mercaptan). Any of a group of organic compounds 
resembling alcohols, but having the oxygen of the 
hydroxyl group replaced by sulfur, as in ethanethioi 
(C 2 H 5 SH). Many thiols are characterized by strong 
and repulsive odors. 

Hazard: Aliphatic thiols are flammable and toxic by 
inhalation. 

Uses: Warning agents in fuel gas lines; chemical inter- 
mediates. See also specific compound. 

Shipping regulations: (Mercaptan mixtures, aliphatic) 
(Rail) Red label. (Air) Flammable Liquid label. 

Note: Adoption of the name “thiol” to replace “mer- 
captan” has been officially recommended as being 
more consistent with the molecular constitution of 
these compounds. The older term, which literally 
means “mercury-seizing”, is inappropriate. 

thiomalic acid (mercaptosuccinic acid) 
H00CCH(SH)CH2C00H. 

Properties; White crystals or powder; sulfuric odor; 
m.p, 149-150°C; soluble in water, alcohol, acetone. 
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and ether; slightly soluble in benzene. Low toxicity; 
combustible. 

Use; Biochemical research; intermediate; rust inhibitor; 
antidarkening agent for crepe rubber; tackifier for 
synthetic rubber. 

thionazin. Generic name for 0,0-diethyl O-2-pyra- 
zinyl phosphorothioate 

I^oicHWCHCOPSCCzHs 0)2. 

Properties; Amber liquid; m.p. — 1.7°C; b.p. 80° C 
(.001 mm). Slightly soluble in water; miscible with most 
organic solvents. 

Hazard; Toxic by ingestion, inhalation and skin 
absorption. Cholinesterase inhibitor. 

Uses; Insecticide; fungicide; nematocide. 

Shipping regulations; (Rail, Air) Organic phosphates, 
liquid, n.o.s. Poison label. Not accepted on passenger 
planes. 

“Thionex.”^® Trademark for tetramethylthiuram mo- 
nosulfide. [(CH 3 ) 2 NCH] 2 S. 

Properties; Lemon yellow powder or grains; sp. gr. 1.39; 

iTp.pt ittfV A'&v 

Use; Ultra-accelerator for rubber. 

See also “Monex.” 

“Thionone.”^^ Trademark for a series of sulfur dye- 
stuffs. 

thionyl chloride (sulfurous oxychloride; sulfur oxychlo- 
ride) SOCI 2 . 

Properties; Pale yellow to red liquid with sharp odor; 
sp. gr. 1.638; f.p. -105°C; b.p. 79'’C; decomposes at 
140° C, decomposes (fumes) in water; soluble in 
benzene. 

Grades; 93%, 97.5%. 

Containers; Glass carboys; drums. 

Hazard; Toxic; strong irritant to skin and tissue. 
Safety data sheet available from Manufacturing 
Chemists Assn., Washington, D.C. 

Uses; Pesticides; engineering plastics; chlorinating 
agent; catalyst. 

Shipping regulations; (Rail) White label. (Air) Corro- 
sive label. Not acceptable on passenger planes. 

2-thio-4-oxypyrimidine. See thiouracil. 

thiopental sodium (“Pentothal”; “Sodium Pentothal’’). A 
rapidly acting barbiturate administered intravenously 
for general anesthesia and hypnosis. Commonly 
known as “truth serum”. Its chemical name is sodium 
5-ethyl-5(l-methylbutyl)-2-thiobarbiturate 
(CiiHi7N202SNa). May cause respiratory failure; 
should be used only with physician in attendance. 

thiophane. See tetrahydrothiophene. 

thiophene (thiofuran) CHCHCHCHS . A cyclic orga- 

nosulfur; highly reactive. 

Properties; Colorless liquid; refractive index (n 20/ D) 
1.5285; sp. gr. 1.0644 (20° /4°C); f.p. -38.5°C; b.p. 
84°C; flash point 30° F. Soluble in alcohol and ether; 
insoluble in water. 

Derivation; From coal tar (benzene fraction) and pe- 
troleum; synthetically from heating sodium succinate 
with phosphorus trisulfide. 

Hazard; Flammable, dangerous fire risk. Moderately 
toxic. 

Use; Organic synthesis (condenses with phenol and 
formaldehyde; copolj’merizes with maleic anhydride). 
Shipping regulations; (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 


tilpha-thiophenealdehyde CjHjSCHO. (2-Thiophene- 
carboxaldehyde). 

Properties; Oily liquid with almond-like odor; b.p. 
I98°C, 90°C (20 mm); sp. gr. 1.210-1.220; veiy- soluble 
in alcohol, benzene, ether; slightly soluble in water. 
Combustible. 

Grade; 95%. 

Containers; Drums. 

Uses; Thiophene derivatives; introducing thenyl group 
into organic compounds. 

thiophenol (phenyl mercaptan) C 6 H 5 SH. 

Properties; Water-white liquid, repulsive odor; b.p. 
I68.3°C; b.p. (15 mm) 71°C; refractive index 1.5891; 
sp. gr. (25/25° C) 1.075; insoluble in water; soluble 
in alcohol and ether. Combustible. 

Derivation; Reduction of benzenesulfonyl chloride 
with zinc dust in sulfuric acid. 

Grade; 99%. 

Hazard; Skin irritant, moderately toxic. 

Uses; Pharmaceutical synthesis. 

‘‘Thiophos.’’” Trademark for parathion, technical 
('q.v./. 

thiophoseene (thiocarbonyl chloride) CSCI 2 . 

Properties; Reddish liquid; sp. gr. 1.5085 (!5°C); b.p. 
73.5° C. Decomposes in. water and alcohol. Soluble in 
ether. 

Hazard; Highly toxic by ingestion and inhalation. 

Use; Organic synthesis. 

Shipping regulations; (Rail, Air) Poison label. Not 
acceptable on passenger planes. 

thiophosphoryl chloride PSCI 3 . 

Properties; Colorless liquid; penetrating odor; sp. gr. 
1.635; b.p. 126°C; f.p. — 35°C; decomposed by water; 
soluble in carbon disulfide, carbon tetrachloride. Flash 
point, none. Nonflammable. 

Hazard; Highly toxic; strong irritant to skin and tissue. 
Shipping regulations; (Rail) White label. (Air) Corro- 
sive label. Not acceptable on passenger planes. 

thioquinox. Generic name for 2,3-quinoxalinedithiol 
cyclic trithiocarbonate. QII 1 N 2 C 2 S 2 CS (tricyclic). 
Properties; Yellow solid; m.p. I80°C. Insoluble in water, 
slightly soluble in acetone, kerosine and alcohol. 
Hazard; Toxic by ingestion. 

thioridazine (USAN) C 21 H 26 N 2 S 2 . 2-Methylthio-IO- 
[2-(N-methyl-2-piperidy!)-ethyl]phenothiazine. 
Properties; Colorless crystals; m.p. 158°C; soluble in 
water and alcohol. 

Grade; N.D. (as the hj'drochloride). 

Use; Medicine. 

thiosalicylic acid (2-mercaptobenzoic acid) 
HOOCCsH^SH. 

Properties; Yellow solid; m.p. 164-165°C; sublimes; 
slightly soluble in hot water; soluble in alcoliol, 
ether and acetic acid. Combustible. 

Grades; Reagent; technical, 80%; pharmaceutical. 
Containers; Drums. 

Uses; Dyes; reagent for iron determination; inter- 
mediate. 

thiosemicarbazide (aminothiourea) NH 2 CSNHNH 2 . 
Properties; Wliite crystalline powder, no odor, soluble 
in water and alcohol. Melting point 1 80-1 84° C. Low 
toxicity. 

Derivation; From potassium thiocyanate and hydrazine 
salts. 

Grades; Technical and pure. 

Containers; Bottles; drums. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Content; 
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Uses: Reagent for ketones and certain metais; photog- 
raphy; rodenticide. 

fhiosinamine. See ally! thiourea. 

Trademark for 40% aqueous solution 
of sodium dimethyidithiocarbamate. 

Uses: Bactericide in oil-well water flooding; paper 
slimicide; specialty bactericide. 

“Thiostop.”’''* Trademark for aqueous solutions of 
the sodium and potassium salts of dimethyl dithio- 
carbamate. 

Properties: Clear yellow to amber liquid; sp. gr. I.I8- 
1.23; good storage stability; potassium salt will crystal- 
lize out at 20° F and the sodium at 32? F. Avoid long 
storage in partially filled containers. 

Uses: Shortstop in SBR polymerization. 

“Thiotax.”” Trademark for 2-mercaptobenzothiazole 
(q.v.). 

thiotepa. U.S.P. name for triethylenethiophosphora- 
mide. 

thiouracil (2-thio-4-oxypyrimidine; 2-mercapto-4-hy- 

droxypyrimidine) HOCNC{SH)NCHCH. 

Properties: White, odorless, powder; bitter taste; melts 
with decomposition at about 340° C; characteristic 
ultraviolet absorption spectrum; slightly soluble in 
water, alcohol, and ether. Combustible. 

Hazard: Moderately toxic by ingestion. 

Uses; Medicine; veterinary medicine. 

thiourea (thiocarbamide) (NHijiCS. 

Properties; White, lustrous crystals; bitter taste; sp. gr. 
1.406; m.p. 1 80-1 82° C; b.p. sublimes in vacuo at 
1 50-1 60° C; soluble in cold water, ammonium thio- 
cyanate solution, and alcohol; nearly insoluble in ether. 
Derivation: (1) By heating dry ammonium thiocyanate, 
extraction with a concentrated solution of am- 
monium thiocyanate with subsequent crystallization; 
(2) action of hydrogen sulfide on cyanamide. 

Grades: Technical; reagent. 

Containers; Bottles; bags. 

Hazard; Toxic, May not be used in food products 
(FDA). Skin irritant (allergenic). 

Uses; Photography and photocopying papers; organic 
synthesis (intermediates, dyes, drugs, hair prepara- 
tions); rubber accelerator; analytical reagent; medicine 
(external); amino resins; mold inhibitor. 

“Thiovanic Acid.”^'* Trademark for thioglycolic acid 
(q.v.). 

‘‘Thiovanql."”' Trademark for vacuum-distilled alpha- 
monothioglycerol. See 1-thioglycerol. 

thioxjienol (mixed isomers) C 6 H 3 (CH 3 ) 2 SH. 

Properties: Colorless liquid; sp. gr. 1.03 (15.6/ 15.6° C); 
b.p. 1 22-1 33° C (50 mm). Oxidizes on exposure to air; 
supplied under nitrogen atmosphere. Combustible. 
Uses: Chemical intermediate; peptizer for natural and 
SBR rubbers. 

thiram (USAN) (tetramethylthiuram disulfide; bis-(di- 
methyfthiocarbamyl) disulfide; thiuram; TMTD) 
[(CHj)2NCHis2. 

Properties; White cry^stalline powder with a charac- 
tenstic odor; soluble in alcohol, benzene, chloro- 
form, carbon disulfide; insoluble in water, dilute 
alkali, gasoline; sp. gr. 1.29 (20° C); melting range 
I55-156°C. 

Crtades; 75% wcttable powder; 95% technical powder; 

Containers; SO'lb multiwall paper bags. 

Hazard; Moderately toxic by ingestion and inhalation; 


irritant to skin and eyes. Tolerance, 5 mg per cubic 
meter of air. 

Uses: Vulcanizing agent for rubber, especially for steam 
hose and other heat-resistant uses; fungicide; insecti- 
cide; seed disinfectant; lube oil additive; bacteriostat; 
animal repellent. 

“Thiramad.”^” Trademark for a 75% thiram formula- 
tion. A turf fungicide. 

Hazard; See thiram. 

“Thiram-75W.”^‘'* Trademark for a tetramethylthiuram 
disulfide formulation; used in seed treatment. 
Hazard; See thiram. 

“Thiurad.”** Trademark for tetramethylthiuram disul- 
fide. 

Hazard; See thiram. 

thiuram. A compound containing the group RiNCS. 
Most are disulfides. See thiram. Tlie most common 
monosulfide is tetramethylthiuram monosulfide 
(trademarked “Thionex” and “Monex”). 

“Thixafro/” Trademark for a colloidal thixo- 

tropic agent, designed especially for use in the heat 
developing types of dispersers. 

“Thixein.”^''^ Trademark for a colloidal thixotropic 
agent used in paints, inks, cosmetics, calks, sealants, 
epoxy and polyester resins, pharmaceuticals, etc. to 
prevent pigment settling, syneresis, excess flow and 
penetration. 

“Thixo-Jel.””' Trademark for a Wyoming sodium 
bentonite. Used where a granular bentonite with high 
gelling and bonding characteristics is required. 

“Thixon.”''^^ Trademark for a family of adhesives or 
cements composed of mixtures of rubber and other 
bonding agents in solvents. Used in bonding natural 
and synthetic rubber to metals or plastics and for 
splicing various elastomers to themselves or each 
other. 

thixotropy. The ability of certain colloidal gels to liquefy 
wlien agitated (as by shaking or ultrasonic vibration) 
and to return to the gel form when at rest. This is ob- 
served in some clays, paints, and printing inks which 
flow freely on application of slight pressure, as by 
brushing or rolling. Suspensions of bentonite clay in 
water display this property, which is desirable in oil- 
well drilling fluids. See also rheology; dilatancy. 

Thomson, Sir J. J. (1856-1940).- A native of England, 
Tliomson entered Cambridge University in 1876 and 
remained there permanently as a professor of physics, 
especially in the field of electrical phenomena. His 
observations and calculations of cathode ray experi- 
ments led to proof of the existence of the electron as 
the lightest particle of matter (1896). This proof was 
announced at the Royal Institution in the following 
year. This was the keystone of the theory of atomic 
structure and one of the most notable discoveries in 
the history of science. (See Rutherford). 

thomsonitc NaCa 2 Al 5 (SiOj )5 • 6 H 2 O. A mineral; one of 
the zeolites (q.v.). 

Ihonzylamine hydrochloride C 16 H 22 N 4 O ■ HCl; 2 -{{ 2 -di- 
methylaminoethyl)(para-methoxybenzyl)arnino]-pyri- 
midinehydrochloride. 

CH30C6H4Ch2N(C.H3N2)CH2CH2N(CH3)2 ■ HCl. 
Properties: White, crystalline powder with faint odor. 
M.p. 173-I76°C. Very soluble in water; freely soluble 
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in alcohol and chloroform; practically insoluble in 
ether and benzene; pH (2% solution) 5.Q-6.0. 

Grade: N.F. 

Use: Medicine (antihistamine). 

“Thorazine.”’’ Trademark for a brand of chlorproma- 
zine (q.v.). 

thoria. See thorium dioxide. 

thorin HOCioH 4 (S 03 H) 2 NNC 6 H 4 As 03 H 2 . A reagent for 
the colorimetric determination of microgram quanti- 
ties of thorium. 

Hazard: Toxic by ingestion. 

thorite ThSiOj. A natural thorium silicate, usually 
impure, found in pegmatites. 

Properties: Color black to orange; luster vitreous to 
resinous; hardness 4.5-5; sp. gr. 4. 4-5.2; radioactive. 
Occurrence: Norway, Ceylon. 

Use: Source of thorium. 

thorium Th Metallic element of atomic number 90; a 
member of the actinide series (Group IIIB of Periodic 
Table). Atomic weight 232.038 1 ; valence 4; radioactive. 
No stable isotopes. 

Properties: Soft metal with bright silvery luster when 
freshly cut; similar to lead in hardness when pure. Can 
be cold-rolled, extruded, drawn and welded. Sp. gr. 
about 11.7; m.p. about 1700°C; b.p. about 4500° C. 
Soluble in acids; insoluble in alkalies and water. Low 
toxicity. Some alloys may ignite spontaneously. The 
metal in massive form is not flammable. See Hazard. 
Source: Monazite, thorite. It is about as abundant as 
lead. 

Derivation: (a) Reduction of thorium dioxide with 
calcium; (b) fused salt electrolysis of the double 
fluoride ThF 4 • KF. The product of both processes is 
thorium powder, febricated into the metal by powder 
metallurgy techniques. Hot surface decomposition to 
the iodide produces crystalfaar thorium. 

Forms available: Powder; unsintered bars; sintered 
bars; sheets. 

Hazard: Flammable and explosive in powder form. 
Dusts of thorium have very low ignition points and 
may ignite at room temperature. Radioactive decay 
isotopes are dangerous when ingested. 

Uses: Nuclear fuel (thorium 232 is converted to uranium 
233 on neutron bombardment after several decay 
steps); sun lamps; photoelectric cells; target in x-ray 
tubes; alloys. 

Shipping regulations: (powder) (Rail) Yellow label. 
(Air) Flammable Solid label. Not acceptable on 
passenger planes. 

Note: As of 1974, U.S. reserves of thorium were about 
3 billion tons. 

thorium acetylacetonate Th[OC(CH3):CHCOCH334 
Crystalline powder. Slightly soluble in water. Resistant 
to hydrolysis. A chelating, nonionizing compound. 

thorium anhydride. See thorium dioxide, 
thorium carbide ThC:. 

Properties: Yellow solid; sp. gr. 8.96 (18°C); m.p. 
2630-2680° C; b.p. approx. 5000° C. Decomposes in 
water. 

Use: Nuclear fuel. 

thorium chloride (thorium tetrachloride) ThCU. 
Properties: Colorless or white, lustrous needles (light 
yellow color caused by iron trace). Hygroscopic. 
Partially volatile. Crystallizes with variable water of 
crystallization. Soluble in alcohol, water. Sp. gr. 
4.59; b.p. 928° C (decomposes); m.p. 820° C. 


Grade: Technical; as 50% THOj. 

Containers: Glass bottles; fiber drums. 

Hazard: Moderately toxic. 

Use: Incandescent lighting. 

thorium decay series. Tlie series of radioactive elements 
produced as successive intermediate products when the 
element thorium undergoes its spontaneous natural 
radioactive disintegration into lead. Many of these are 
severe radioactive poisons when ingested or inhaled in 
the form of thorium dust particles. 

thorium dioxide (thorium anhydride; thorium oxide; 
thoria) Th 02 . 

Properties: Heavy, white powder; sp. gr. 9.7; m.p. about 
3300° C (highest of all oxides); b.p. 4400° C; hardness 
6.5 (Mohs). Very refractory. Soluble in sulfuric acid; 
insoluble in water. 

Derivation: Reduction of thorium nitrate. 

Grades: Technical and purities to 99.8%Tli02; granular 
particles, crystals. 

Containers: Lined drums. 

Uses: Ceramics (high temperature); gas mantles; nuclear 
fuel; flame spraying; crucibles; medicine; nonsilica 
optical glass; catalyst; thoriated tungsten filaments in 
incandescent lamps, cathodes in electron tubes, and 
arc-melting electrodes. 

thorium disulfide ThSi. Dark brown-crystals; sp. gr. 
7.30 (25/4° C); m.p. 1 875-1 975° C (vacuum); insoluble 
in water. 

Use: Solid lubricant, 
thorium fluoride ThF4. 

Properties; White powder having approximate formula 
TltF4 • I.4H2O. Dehydrated between 200 and 300° C; 
sp. gr. (anhydrous) 6.32 (24° C); m.p. 1 1 1 ]°C. Above 
500° C reacts with atmospheric moisture to form 
thorium oxyfluoride, TI1OF2, and finally the oxide 
TliO^. Forms a series of compounds with other metallic 
fluorides such as NaF and KF. 

Grades; 79-80% TT 1 O 2 . 

Containers: Glass bottles; fiber drums. 

Hazard; Toxic. Tolerance (as F), 2.5 mg per cubic 
meter of air. 

Use: Production of thorium metal and magnesium- 
thorium alloys; high temperature ceramics. TI 1 OF 2 is 
used as a protective coating on reflective surfaces. 

thorium nitrate Th(N 03)4 ■ 4 H 2 O. 

Properties: White, crystalline mass. Soluble in water and 
alcohol. Strong oxidizing agent. M.p. 500° C (decom- 
poses). 

Grades: Technical; C.P. 

Containers: Glass bottles; fiber drums. 

Hazard: Dangerous fire and explosion risk in contact 
with organic materials; radioactive. 

Uses: Medicine, reagent for determination of fluo- 
rine; thoriated tungsten. 

Shipping regulations: (Rail) Yellow label. (Air) Oxidizer 
label. Consult regulations for radioactive label require- 
ment. 

thorium oxalate Th(C 204)2 • 2 H 2 O. 

Properties: White powder, insoluble in water and most 
acids. Sp. gr. (anhydrous) 4.637 (16°C). Soluble in 
solutions of alkali and of ammonium oxalates. Above 
300-400° C decomposes to thorium oxide, TliO’. 
Grades; Purities to 99.9%; as 59% Th02. 

Containers: Glass bottles; fiber drums. 

Use: Ceramics. 

thorium oxide. See thorium dioxide. 
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thorium sulfate {thorium sulfate, normal) 

ThCSO^): • 8 H 2 O. 

Properties: White, crystalline powder; sp. gr. 2.8; m.p. 
loses 4 H 2 O at 42°C, remainder at 40(PC. Slightly 
soluble in water; soluble in ice water. 

Grades: As 43% TI 1 O 2 . 

Containers: Glass bottles; fiber drums. 

thorium tetrachloride. See thorium chloride. 

"Thornel."^''' Trademark for a graphite yarn. 

Properties: Tensile strength 200,000 psi; elastic modulus 
25 million psi; sp. gr. about 1.5. 

Uses: Structural components for high-performance air- 
craft; solid-propellant-rocket motor casings; reentry 
vehicles and deep submergence vessels; high-strength 
composites. See also graphite. 

thortveitite. An ore containing 37-42% scandium oxide. 
A basic material in production of scandium. 

Thr Abbreviation of threonine. 

threonine (alpha-amino-beta-hydroxybutyric acid) 
Ch 3 CH(OH)CH(NH 2 )COOH. An essential amino 
acid. 

Properties: Colorless crystals, soluble in water; optically 
active. 

DL-threonine, m.p. 228-229° C with decomposition; 

L(-)-threonine (naturally occurring), m.p. 255-257° C 
with decomposition; 

DL-allo-threonine, m.p. 250-252° C. 

Derivation: Hydrolysis of protein (casein); organic 
synthesis. 

Containers: Bottles; drums. 

Uses: Nutrition and biochemical research, dietary 
supplement. 

threshold limit value (TLV). A set of standards 
established by the American Conference of Govern- 
mental Industrial Hygienists for concentrations of 
airborne substances in workroom air; they are time- 
weighted averages based on conditions which it is be- 
lieved that workers may be repeatedly exposed to day 
after day without adverse effects. The TLV values are 
intended to serve as guides in control of health hazards, 
rather than definitive marks between safe and danger- 
ous concentrations. In this book, these are indicated 
by the word “tolerance.” See also air pollution. 

thrombin. A proteolytic enzyme which catalyzes con- 
version of fibrinogen to fibrin and thus is essential in 
the clotting mechanism of blood. It is present in the 
blood in the form of prothrombin (q.v.) under normal 
conditions; when bleeding begins, the prothrombin is 
converted to thrombin, which in turn activates the 
formation of fibrin. 

throwing oil. An oil applied to prepare raw silk and 
filament rayon for “throwing,” the operation by 
which the filaments are twisted into threads. Applied 
by a bath, the oils condition the filaments and yarns for 
subsequent weaving or knitting. Usually compounded 
to be self-emulsifying and may contain a sizing agent 
such as dextrin, gelatin, etc. See also slashing com- 
pound. 

throwing power. A term denoting the effectiveness of 
an electrolytic cell for depositing metal uniformly over 
the surface being electroplated particularly in irregular 
and recessed areas . The throwing power is the weight of 
deposition per unit distance between the electrodes. 

THPC. See tetrakis(liydroxymethyl)phosphonium 
chloride. 

thuja oil (arbor vitae oil). 

Properties: Pale yellow essential oil; camphor-like odor; 


sp. gr. 0.910-0.920; refractive index (n 20/D) 1.459; 
optical rotation —10° to —13° in 100 mm tube. Soluble 
in alcohol, ether, chloroform and carbon disulfide; in 
fixed oils and mineral oil. Combustible; low toxicity. 

Chief known constituents: Dextro-pinene; levofen- 
chone; thujone; should contain not less than 60% 
ketones calculated as thujone. 

Derivation: Distilled from the leaves of the white cedar. 
Thuja occidentalis. 

Grades; Technical; F.C.C. (as cedarleaf oil). 

Containers: Glass bottles. 

Uses: Medicine; perfumery; flavoring. 

thujone CioHi^O. A terpene-type ketone contained in 
thuja oil and the oils of sage, tansy and wormwood. 

Properties: Colorless liquid; sp. gr. 0.915-0.919 (20°/ 
20° C); b.p. 203° C. Insoluble in water; soluble in 
alcohol. Combustible; low toxicity. 

Uses: Solvent. 

thulia. See thulium oxide. 

thulium Tm Atomic number 69; Group IIIB of the 
periodic table; a rare earth element of the lanthanide 
group. Atomic weight 168.9342. Valence 3. No stable 
isotopes. 

Properties: Metallic luster; reacts slowly with water; 
soluble in dilute acids; salts colored grep; sp. gr. 9.318; 
m.p. 1550°C; b.p. 1727°C. Low toxicity. 

Derivation: For source see rare earth minerals. Isolated 
by reduction of the fluoride with calcium. 

Grades: Regular high purity (ingots, lumps). 

Hazard: Fire risk in form of dust. 

Uses: Ferrites; x-ray source. 

thulium 170. Radioactive thulium of mass number 170, 
used as x-ray source in portable units. 

Shipping regulations: Consult regulations. 

thulium chloride TmClj • 7 H 2 O. 

Properties: Green deliquescent crystals; m.p. 824°C; 
b.p. 1440° C. Very soluble in water and alcohol. 

thulium oxalate. Tm 2 (C 20 j )3 • 6 H 2 P. 

Properties: Greenish white precipitate. Loses lH 20 at 
50° C. Soluble in aqueous alkali oxalates. 

Derivation: Precipitation for a solution containing a 
thulium salt and a mineral acid by addition of oxalic 
acid. 

Use: Analytical separation of thulium (and other rare- 
earth metals) from the common metals. 

thulium oxide (thulia) Tm 203 . 

Properties: Dense white powder with greenish tinge; 
slightly hygroscopic; absorbs water and CO 2 from the 
air; sp. gr. 8 . 6 . Exhibits a reddish incandescence on 
heating, changing to yellow and then white on pro- 
longed heating. Slowly soluble in strong acids. 

Derivation: By ignition of thulium oxalate, salt of other 
oxyacids or hydroxide. 

Grades: 99-99.9%. 

Containers: Glass bottles. 

Use: Source of thulium metal. 

“Thylate.”^* Trademark for a wettable off-white powder 
containing 65% thiram (q.v.). 

Thylox process. A process whereby hydrogen sulfide 
from coke-oven gas is converted to elemental sulfur by 
absorption in a solution of arsenious oxide and soda 
ash (or sodium thioarsenate) in water. Air blovvn 
through the solution liberates sulfur, which can be 
skimmed off. 

thyme oil. Essential oil distilled from flowering plant 
Thymus vulgaris or Thymus zygis. 
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Properties: Colorless to reddish brown liquid; pleasant 
odor and sharp taste; sp. gr. 0.910-0.935 (25/25°C); 
refractive index 1.4950-1.5050 (20° C); levorotatory, 
but no more than —3° ; very slightly soluble in water; 
soluble in alcohol. Combustible; low toxicity. 

Chief constituents: Not less than 40% by volume of 
phenols, and including thymol, carvacrol, cymene, 
pinene, linalool, and bornyl acetate. 

Grades: N.F.; F.C.C.; red; white. 

Containers: Cans; drums. 

Uses: Medicine, perfumery, cosmetics, toilet soaps, 
flavoring. 

thymic acid. See thymol. 

thymidine (thymine-2-deoxyriboside) C10H14N2O5. 
Tlie nucleoside (deoxyriboside) of thymine. Occurs in 
DNA. 

Properties: Crystalline needles; m.p. 185° C; dextro- 
rotatory in solution; soluble in water, methanol, hot 
alcohol, hot acetone and hot ethyl acetate; sparingly 
soluble in hot chloroform; soluble in pyridine and 
glacial acetic acid. 

Use: Biochemical research. 

Also available as trityl thymidine, and as tritiated 
thymidine in a radioactive form. 

fhymidylic acid. Tlie nucleotide of thymine; i.e. the 
phosphate ester of thymidine. 

thymine (5-methyluracil) CH3 CC(0)NHC(0)NHC H. 

5-Methyl-2,4-dioxypyrimidine. One of the pyrimidine 
bases of living matter. 

Properties: White crystalline powder; decomposes at 
335-337° C; slightly soluble in hot water; insoluble in 
cold water, alcohol; sparingly soluble in ether; readily 
soluble in alkalies. 

Derivation: Hydrolysis of deoxyribonucleic acids; 
from methylcyanoacetylurea by catalytic reduction. 
Use; Biochemical research. 

thymine-2-deoxyriboside. See thymidine. 

thymol (isopropyl-meta-cresol; thyme camphor; thymic 
acid) (CH3)2CHC6H3(CH3)0H. 

Properties: White crystals with aromatic odor and 
taste. Soluble in alcohol, carbon disulfide, chloro- 
form, glacial acetic acid, ether and fixed or volatile oils; 
slightly soluble in water and glycerol. Sp. gr. 0.979; 
m.p. 48-5 1°C; b.p. 233° C. Combustible. 

Derivation: From thyme oil or other oils; synthetically 
from meta-cresol and isopropyl chloride by the Friedel- 
Crafts method at — 10°C. 

Grades; Technical; N.F.; reagent. 

Containers; Bottles; tins; drums. 

Hazard: Moderately toxic by ingestion and inhalation. 
Uses: Perfumery; thymol compounds; microscopy; 
preservative; antioxidant; flavoring; laboratory rea- 
gent; synthetic menthol. 

thymol blue (thymolsulfonphthalein) 

(5H^Sa^C6H2(CH3){OH)CH(CH3)2]2. 

Properties: Brown green powder orcry'stals; insoluble in 
water, soluble in alcohol or dilute alkali. M.p. 223° C 
(dec.). 

Use; Acid base indicator in pH range 1 .5 (pink) to 2.8 to 
8 (yellow) to 9.6 (blue). See indicator. 

thymol iodide. Principally dithymol diiodide, 
[QH2(CH3)(0I)(C3H,)]2. 

Properties: Red-brown powder or crj'stals, slight aro- 
matic odor; affected by light. Soluble in ether, chloro- 


form and fixed or volatile oils; slightly soluble in 
alcohol, insoluble in water. Low toxicity. Combustible. 
Derivation: Interaction of thymol and potassium iodide 
in alkaline solution. 

Grade; Technical. 

Containers: Bottles; boxes; drums. 

Uses: Medicine; feed additive. 

thymolphthalein 

dH4COOq;C6H2(CH3){OH)CH(CH3)2]2. 

Properties: White powder; m.p. 245° C; insoluble in 
water, soluble in alcohol and acetone and in dilute 
alkali and acids. 

Uses: Medicine; acid base indicator in pH range 9.3 
(colorless) to 10.5 (blue). See indicator. 

thymolsulfonphthalein. See thymol blue. 

Para-thymoquinone (2-isopropyI-5-methylbenzoqui- 
none) C6H202(CH3)CH(CH3)2. 

Properties: Bright yellow crystals; penetrating odor. 
M.p. 45.5°C; b.p. 232°C. Slightly soluble in water; 
soluble in alcohol and ether. Combustible. 
Derivation: From diazonium salt of aminothymol and 
nitrous acid. 

Hazard; May be toxic. 

Use; Fungicide. 

“Thyrite.”^'” Trademark for composite dielectric or 
resistance material in molded form. 

thyrocalcilonin. A thyroid hormone having significant 
effect on the calcium content of bone and blood. It can 
retard bone damage and may be involved in the 
incidence of dental caries and the form of dental 
calculus known as tartar. 

thyroid. 

Properties: Yellow, amorphous powder with slight odor, 
saline taste. 

Derivation; Dried, cleansed, powdered thyroid gland 
obtained from domesticated animals. 

Grade; U.S.P. 

Use: Medicine (hormone). See thyroxine. 

thyronine (desiodothyroxine) 

HOC6H40aH4CH2CH(NH2)COOH. Tlie para-hy- 
droxyphenyl ether of tyrosine. Tliyronine and its 
iodinated derivatives are used in biochemical research 
on the thyToid gland and its activity. 

thyrotropic hormone (TSH; thyrotropin). A hormone 
secreted by the anterior lobe of the pituitary gland. It 
increases the rate of removal of iodine from the blood 
by the thyroid gland, of synthesis of the thyroid 
hormone, and of its release into the bloodstream. Tlie 
thyrotropic hormone is a protein which has a low 
molecular weight (approximately 10,000) and which 
contains some carbohydrate. 

thyroxine Ci5HiiljN04 or 

HOQ,H2l2OC6H:l2CH2CH(NH2)C00H. 3,5,3',5'- 
Tetraiodothyronine. Tlie hormone produced by the 
thyroid gland. (See also triiodothyronine). It is an 
amino acid and a derivative of tyrosine. It increases the 
metabolic rate and oxygen consumption of animal 
tissues. 

Properties: Optically active; the L-isomer is the natural 
and physiologically active form. 

DL-thyroxine: Needles; decompose 23 1-233° C; insol- 
uble in water, alcohol, and the common organic sol- 
vents; soluble in alcohol in the presence of mineral 
acids or alkalies. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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L-thyroxine: Crystals; decompose 235-236° C. 
D-thyroxine; Crystals; decompose 237° C. 

Derivation: Obtained from the thyroid glands of ani- 
mals; also made synthetically. 

Uses: Medicine; biochemical research. 

Ti Symbol for titanium. 

TIBAL. Abbreviation for triisobutylaluminum (q.v.). 

“Ticon.””' Trademark for a series of metal salts used as 
additives in ferroelectric and piezoelectric devices. 
Tliey include barium, bismuth, calcium, cerium, lead, 
magnesium, strontium and zinc titanates; barium, 
bismuth, calcium, lead, magnesium, and strontium 
zirconates; barium, calcium and strontium stannates. 

tiglic acid (methylcrotonic acid; crotonolic acid; trans- 
2-methyl-2-butenoic acid) CH 3 CH:C(CH 3 )COOH. 
The trans isomer of angelic acid. 

Properties: Thick, syrupy liquid or colorless crystals; 
spicy odor. Soluble in alcohol and ether; slightly 
soluble in water. Sp. gr. 0.9641; m.p. 65° C; b.p. 
198.5°C. Combustible. 

Derivation: From croton oil. Also occurs in English 
chamomile oil. 

Hazard: Toxic by ingestion. 

Use: Medicine. 

tiglium oil. See croton oil. 

“Ti-Kote.””’ Trademark for bonded coating of a silicon 
carbide material completely impermeable to all gases. 
Has unusual resistance to abrasion, thermal shock, 
oxidation, mineral acid corrosion. Used for mechanical 
seals of pumps, ejector nozzles, thermocouple pro- 
tection tubes, molds and mandrels, rocket nozzle 
inserts, nuclear fuel elements, missile leading edges, 
spacecraft re-entry surfaces, and deflection elements. 

tin (stannum) Sn Metallic element of atomic number 50; 
group IVA of the periodic system. Atomic weight 
118.69; valences 2, 4. Tltere are ten isotopes. 
Properties: Silver-white, ductile solid (beta form); 
sp. gr. (20°C) 7.29; m.p. 232°C; b.p. 2260°C; changes 
to brittle grey (alpha) tin at temperatures below I8°C 
but the transition is normally very slow. Soluble in 
acids, and hot potassium hydroxide solution; insoluble 
in water. Elemental tin has low toxicity, but organic 
compounds of tin are toxic. 

Derivation: By roasting the ore (cassiterite) to oxidize 
sulfates and to remove arsine, then reducing with coal 
Jn a reverberatory furnace, or by smelting in an electric 
furnace. Secondary recovery from tin plate. 
Occurrence: Malaysia (called Straits tin), Indonesia, 
Thailand, Bolivia. 

Grades: By % purity. Spectrographic grade is 99.9999%. 
Block tin is a common designation for pure tin. 
Forms: Sheet; wire; tape; pipe; bar; ingot; powder; 
single crystals. 

Hazard: All organic compounds of tin are toxic. 
Tolerarice (as Sn), 0. 1 mg per cubic meter of air. 
Uses: Tin plate; temeplate; Babbitt metal; pewter; 
bronze; packaging and wrapping foil; collapsible 
lubes; anodes for electrotin plating; hot-dipped coat- 
ings; cladding; solders; low-melting alloys for fire 
control, organ pipes, dental amalgams, diecasting, 
white, type and casting metal; manufacture of chem- 
icals; tinned wire (all copper wire which is to be rubber 
covered). Block tin is used in coating copper cooking 
utensils and lead sheet, or lining lead pipe for distilled 
water, beer, carbonated beverages, and some chemi- 
cals. 

A'olc: In speaking of fabricated articles “tin” is often 
used when tinplate (thin sheets of steel coated with tin) 
is meant; e.g. “a tin can.” To distinguish, articles (sueh 


as condenser coils) made of solid tin are said to be 
made of “block tin.” For further information refer to 
Tin Research Institute, Inc., 483 West Sixth Ave., 
Columbus, Ohio. 

tin anhydride. See stannic oxide, 
tin ash. See stannic oxide, 
tin hisulfide. See stannic sulfide, 
tin bronze. See stannic sulfide, 
tincal. See borax. 

tincture. An alcoholic or aqueous alcoholic solution 
of an animal or vegetable drug or a chemical substance. 
Tlie tincture of potent drugs is essentially a 10% solu- 
tion, Tinctures are more dilute than fluid extracts and 
less volatile than spirits (q.v.). 

“Tinopal.”^’’ Trademark for a group of optical 
brighteners, which absorb ultraviolet light in the near 
visible range and re-emit the energy as visible light. 

Uses: In heavy duty detergents and detergent specialties, 
to whiten fabrics; in soap bars as product brighteners; 
slarcVi pTodvicte', plataic (t.g Tnolded giade rtyltfriV, 
fibers; coatings, waxes, etc. 

tin oxide. See stannous oxide. 

fin plating. The process of covering steel, iron or 
other metal with a layer of tin by dipping in the molten 
metal, by electroplating, or by immersion in solutions 
which deposit tin by chemical action of their com- 
ponents. Ingredients for the chemical process are cream 
of tartar and stannous chloride. The metal being 
plated also takes part in the process. The objective 
is to utilize the superior corrosion resistance of tin and 
in some cases to improve appearance. See also 
temeplate. 

fin protochloride. See stannous chloride. 

fin protosulfide. See stannous sulfide. 

tin protoxide. See stannous oxide. 

tin resinafe. See soap (2). 

tin salt. See stannous chloride. 

fin spirits. Solutions of tin salts used in dyeing. 

tin tetrabromide. See stannic bromide. 

fin tetrachloride. See stannic chloride. 

fin tetraiodide. See stannic iodide. 

“Tinuvin.”^'’ Trademark for a group of ultraviolet 
absorbers; substituted hydroxyphenyl benzotriazoles. 
Example; See 2-(2-hydroxy-5'-methylphenyl)benzo- 
triazole. 

Properties; Off-white to pale yellow powders. One or 
more are soluble in styrene, methyl methacrylate, 
cyclohexane, toluene, xylene. Characterized by high 
UV absorptivity below 400 myn, high light transmission 
in the visible range. Stable to temperatures normally 
encountered in plastics production. Also stable to 
strong acid, peroxide catalysts, reducing agents. 

Uses; Protection of plastics (including polyolefins), 
coatings, rubber, adhesives, waxes, oils. 

See also ultraviolet absorber. 

“Tipersul.”^* Trademark for fibrous potassium titanate. 
Crystalline fibers 1 micron in diameter melting at 
2500° F; useful to 2200° F. Used for high temperature 
thermal, acoustical and electrical insulation; also for 
filter media. Available as lumps, blocks, and loose 
fibers. 
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“Ti-Pure.”^* Trademark for titanium dioxide pigments 
available in two types, rutile and anatase. Both are fine, 
dry, white powders, available in various grades. 
Rutile; sp. gr. 4.2; refractive index 2.71. Anatase; 
sp. gr. 3.88; refractive index 2.53. 

Containers; 50-lb bags. 

Use; Paints; lacquers; paper; leather; inks; rubber; 
plastics. 

“Tirex.”’^ Trademark for flexible, lead-cured cord and 
cable. 

“Tiron.”'^’ Trademark for disodium- 1,2-dihydroxy- 
benzene-3,5-disu!fonate. 

Uses; Colorimetric determination of ferric iron, tita- 
nium, or molybdenum. 

Tischenko reaction. Reaction for the formation of esters 
by the condensation of two molecules of aldehyde 
catalyzed by aluminum alcoholate in the presence of a 
halide. 

titanellow. See titanium trioxide (Not to be confused 
with titan yellow, an organic dye containing no tita- 
nium). 

titania. See titanium dioxide. 

titanic acid (titanic hydroxide; metatitanic acid) 

H 2 Ti 03 or Ti(OH) 4 . Water content variable. 
Properties; White powder; insoluble in mineral acids 
and alkalies except when freshly precipitated; insoluble 
in water. 

Derivation; From hydrochloric acid solution of titanates 
by treating with ammonia and then diy'ing over con- 
centrated sulfuric acid or by boiling titanium sulfate 
solution. 

Grades; Technical. 

Dontainers; Bottles; fiber drums; multiwall paper bags. 
Use; Mordant. 

titanium Ti Metallic element of atomic number 22; 
Group IVB of Periodic Table. Atomic weight 47.90; 
valences 2, 3, 4. There are 5 isotopes. 

Properties; Silvery solid or dark gray amorphous 
powder) density 4.5 g/cc (20° C); m.p. 1675°C; b.p. 
3260°C; specific heat 0.13 Btu/lb/°F; thermal con- 
ductivity 105 Btu/ft^/°F/hour; as strong as steel but 
45% lighter; Vickers hardness 80-100; excellent re- 
sistance to atmospheric and seawater corrosion, and to 
corrosion by chlorine, chlorinated solvents and sulfur 
compounds; reactive when hot or molten. Insoluble in 
water. Inert to nitric acid but attacked by concentrated 
sulfuric acid and hydrochloric acid. Unaffected by 
strong alkalies. Low toxicity. 

Sources; Ilmenite, rutile, titanite, titanium slag from 
certain iron ores. 

Derivation; (a) Reduction of titanium tetrachloride 
with magnesium (Kroll process) or sodium in an inert 
atmosphere of helium or argon. The titanium sponge 
is consolidated by melting, (b) Electrolysis of titanium 
tetrachloride in a bath of fused salts (alkali or 
alkaline-earth chlorides). 

Grades; Technical (powder); commercially pure (sheets, 
bars, tubes, rods, wire and sponge); single crystals. 
Containers; Wet powder in cans, boxes or 10-, 100-lb 
kegs, sponge in steel pails. 

Hazard; (dry powder) Flammable, dangerous fire and 
explosion risk. (Metal) Ignites in air at 1200°C; will 
bum in atmosphere of nitrogen. Do not use water or 
carbon dioxide to extinguish. 

Uses; Alloys (especially ferrotitanium); as structural 
material in aircraft, jet engines, missiles, marine 


equipment, textile machinery, chemical equipment 
(especially as anode in chlorine production), desalina- 
tion equipment, surgical instruments, orthopedic ap- 
pliances, foodhandling equipment; x-ray tube targets; 
abrasives; cermets; metal-ceramic brazing, especially 
in nickel-cadmium batteries for space vehicles; elec- 
trodeposited and dipped coatings on metals and cer- 
amics; electrodes in chlorine battery. 

Shipping regulations; Powder, wet (with not less than 
20% water) or dry. (Rail) Yellow label. (Air) Flam- 
mable Solid label. Not acceptable on passengerplanes. 

titanium acetylacetonate. See tianyl acetylacetonate. 

titanium boride (titanium diboride) TiBj. 

Properties; Extremely hard solid with oxidative re- 
sistance up to 1400° C. M.p. 2980° C; sp. gr. 4.50; 
hardness 9+ (Mohs); low electrical resistivity. 

Uses; Metallurgical additive; high-temperature elec- 
trical conductor; refractory; cermet component; coat- 
ings resistant to attack by molten metals; aluminum 
manufacture; super alloys; nuclear steels. 

titanium butylate. See tetrabutyl titanate. 

titanium carbide TiC. 

Properties; Extremely hard crystalline solid with gray 
metallic color; m.p. 3140° ± 90° C; b.p. 4300° C; sp. 
gr. 4.93; resistivity 60 micron-ohm-cm (room tempera- 
ture). Insoluble in water; soluble in nitric acid and aqua 
regia. 

Uses; Additive (with tungsten carbide) in making cutting 
tools and other parts subjected to thermal shock; 
arc-melting electrodes; cermets; coating dies for metal 
extrusion (.0002 inch film by vapor deposition). 

titanium chelate. A titanium compound whose general 
formula is (HOYO) 2 Ti(OR )2 or (H 2 NYO) 2 Ti(OR )2 
where Y and R are hydrocarbon groups, e.g., octylene 
glycol titanate; triethanolamine titanate. 

Uses; Surface-active agents; corrosion inhibitors; cross- 
linking agents. 

titanium diboride. See titanium boride. 

titanium dichloride TiCb. 

Properties; Black powder; sp. gr. 3.13. Decomposed by 
water; decomposes at 475° in vacuum. Hygroscopic; 
soluble in alcohol; insoluble in chloroform, ether, 
carbon disulfide. 

Derivation; Reduction of titanium tetrachloride with 
sodium amalgam; dissolving titanium metal in hy- 
drochloric acid. 

Hazard; Flammable, dangerous fire risk. Ignites in air. 
Keep under water or inert gas. 

Shipping regulations; (Rail, Air) Not listed. Consult 
authorities. 

titanium dioxide (titanic anhydride; titanic acid anhy- 
dride; titanic oxide; titanium white; titania) TiOa. 

Properties; White to black powder, depending on purity; 
is also prepared in two crystalline forms anatase (q.v.) 
and rutile (q.v.). It has the greatest hiding power of 
all white pigments. Noncombustible. Nontoxic. 

Derivation; From ilmenite or rutile, (a) Ilmenite is 
treated with sulfuric acid and the titanium sulfate 
further processed. The product is primarily the anatase 
form, (b) Rutile is chlorinated and the titanium 
tetrachloride converted to the rutile form by vapor- 
phase oxidation. 

Grades; Technical, of many variations; pure; U.S.P., 
single crystals; whiskers. 

Containers; Fiber drums; multiwall paper bags. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Uses: White pigment in paints, paper, rubber, plastics, 
etc.; opacifying agent; cosmetics; radioactive de- 
contamination of skin; floor coverings; glassware and 
ceramics; enamel frits; delustering synthetic fibers; 
printing inks; welding rods. Single crystals are high- 
temperature transducers. 

titanium disilicide. Ti,Si. Used for special alloy applica- 
tions, as a flame or blast impingement-resistant coat- 
ing material. 

titanium disulfide TiS 2 . Yellow solid. Sp. gr. 3.22 
(20° C). Decomposed by steam. 

Use: Solid lubricant. 

titanium ester. A titanium compound whose general 
formula is Ti(OR )4 where R is a hydrocarbon group, 
e.g., tetraisopropyl titanate. See also tetrabutyl 
titanate, tetra( 2 -ethylhexyl) titanate. 

Uses: Adhesion promoters, ester exchange catalysts, 
cross-linking agents; heat-resistant paints. 

titanium ferrocene. See titanocene dichloride. 

titanium hydride TiHj. 

Properties: Black metallic powder, which dissociates 
above 288° C. The evolution of hydrogen is gradual and 
practically complete at 650°C. Sp. gr. 3.8. Attacked 
by strong oxidizing agents. Low toxicity. 

Derivation; Direct combination of titanium with hydro- 
gen; reduction of titanium oxide with calcium hydride 
in the presence of hydrogen above 60(PC. 

Containers: Polyethylene bags in metal drums. 

Hazard: Flammable, dangerous fire risk. Dust may ex- 
plode in presence of oxidizing agents. 

Uses; Powder metallurgy; production of pure hydrogen 
(contains approx 1800 cc (STP) hydrogen per cc of 
hydride); production of foamed metals; solder for 
metal-glass; electronic getter; reducing atmosphere 
for furnaces; hydrogenation agent; refractories. 

Shipping regulations: (Air) Flammable Solid label. Not 
acceptable on passenger planes. 

titanium isopropylate. See tetraisopropyl titanate. 

titanium monoxide TiO. A weakly basic oxide of 
titanium, prepared by reduction of the dioxide at 
1500°C. It has no important industrial uses. 

titanium nitride TiN. 

Properties; Golden-brown, hard, brittle plates; m.p. 
2927°C; sp. gr. 5.24; specific heat 8.86 cal/mole at 
25°C; electrical resistivity 21.7 micro-ohm-cm. 

Uses: High-temperature bodies, cermets, alloys, rec- 
tifiers, semiconductor devices. 

titanium ore. Sec rutile and ilmenite. 

titanium oxalate (titanous oxalate) Ti 2 (C 204)3 ■ IOH 2 O. 

Properties: Yellow prisms. Soluble in water; insoluble in 
alcohol and ether. 

Derivation: Action of oxalic acid on titanous chloride. 

titanium peroxide. See titanium trioxide. 

titanium potassium fluoride (potassium titanium fluo- 
ride) TiR.F^. 

Properties; White leaflets. Soluble in hot water. 

Haziird: Toxic. Tolerance (as F), 2.5 mg per cubic 
meter of air. 

Uses; Titanic acid; titanium metal. 

titaniurn potassium oxalate (potassium titanium oxa- 
late) Ti0(C204K)2 • 2 H 2 O. 

Properties: Colorless, lustrous cry'stals. Soluble in 
water. 

Derivation; By treating titanium hydroxide with po- 
ttissium oxalate and oxalic acid. 

Grades; Technical; pure; 22 % TiO; (min). 


Containers: Kegs; barrels. 

Uses: Mordant in cotton and leather dyeing; sensitiza- 
tion of aluminum for photography. 

titanium sesquisulfate. See titanous sulfate. 

titanium sponge. Tlie metal in crude form as reduced 
from the tetrachloride; ingots are made from it by con- 
sumable-electrode refining (arc-melting). See titanium. 

titanium sulfate (Titanic sulfate; basic titanium sulfate; 
titanyl sulfate) Ti(S 04)2 • 9 H 2 O; also Ti 0 S 04 • H 2 SO 4 • 
8 H 2 O. A commercial material, possibly a mixture. 
Properties; White cake-like solid; highly acidic, similar 
to 50% sulfuric acid; typical composition 20% TiO;, 
50% H 2 SO 4 , 30% H 2 O; hygroscopic; sp. gr. about 1.47; 
soluble in water; solutions hydrolyze readily unless 
protected from heat and dilution. 

Derivation: Action of sulfuric acid on ilmenite ore. 
Hazard; Toxic and irritant to skin and tissue. 

Uses; Treatment of chrome yellow and other colors; 
production of titanous sulfate used as reducing agent or 
stripper for dyes; laundry chemical. 

Shipping regulations: (Rail) Solution containing not 
more than 45% sulfuric acid: Corrosive liquid. White 
label. 

titanium tetrachloride (titanic chloride) TiCh. 
Properties: Colorless liquid. Fumes strongly when ex- 
posed to moist air forming a dense and persistent white 
cloud. Pure: Sp. gr. 1.7609 at 0°C; b.p. I36.4°C; 
freezing point — 30°C. Soluble in dilute hydrochloric 
acid; soluble in water with evolution of heat; con- 
centrated aqueous solutions are stable and corrosive; 
dilute solutions precipitate insoluble basic chlorides. 
Derivation: By heating titanium dioxide or the ores and 
carbon to redness in a current of chlorine. 

Grades: Technical; C.P. 

Containers: Glass bottles; steel drums; tank cars. 
Hazard; Toxic by inhalation; strong irritant to skin and 
tissue. 

Uses; Pure titanium and titanium salts; mordant dye; 
iridescent effects in glass; smoke screens; titanium 
pigments; polymerization catalyst. 

Shipping regulations; (Rail) White label. (Air) Corro- 
sive label. 

titanium trichloride (titanous chloride) TiClj. 
Properties; Dark violet anhydrous deliquescent crystals. 
Sp. gr. 2.6; decomposes above 440° C; decomposes in 
air and water with heat evolution. Soluble in alcohol, 
acetonitrile, certain amines; slightly soluble in 
chloroform. Insoluble in ether and hydrocarbons. 
Hazard; Fire risk in presence of oxidizing materials. 
Irritant to skin and tissue. MCA warning: Open 
container only in oxygen-free or inert atmosphere. 
Uses: Reducing agent; organic synthesis; cocatalyst for 
polyolefin polymerization; organometallic synthesis 
involving titanium; laundry stripping agent. 

Shipping regulations: (Rail, Air) Consult authorities. 

titanium trioxide (titanium peroxide; pertitanic acid). 
TiOj. 

Properties; Yellow powder; soluble in acids. 
Containers: 1-, 5-lb bottles; fiber containers. 

Uses: Dental porcelain and cements; yellow tile. 

titanocene dichloride (dicyclopentad ienybitanium di- 
chloride; titanium ferrocene) (C 5 H 5 ) 2 TiCI;. 

Properties; Red crystals; m.p. 287-289° C; moderately 
soluble in toluene, chloroform, sparingly soluble in 
ether and water; stable in dry air; slow’ly hydrolyzed 
in moist air. 

Containers; Bottles; fiber drums. 
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Hazard; Toxic by inhalation; irritant to skin and mu- 
cous membranes. 

See also metallocene. 

titanous chloride. See titanium trichloride. 

titanous oxalate. See titanium oxalate. 

titanous sulfate (titanium sesquisulfate) Ti 2 (S 04 ) 3 . 

Properties: Green crystalline powder; insoluble in water, 
alcohol, concentrated sulfuric acid; but soluble in 
dilute hydrochloric or sulfuric acids giving violet 
solutions. 

Grades: Commercial grade made and supplied as a dark 
purple solution containing about 15% Ti 2 (S 04 )}. 

Containers: Glass bottles; carboys. 

Use: Textile industry as reducing agent for stripping or 
discharging colors. 

“Titanox.””^ Trademark of a series of white pigmerits 
comprising titanium dioxide in both anatase and rutile 
crystal forms, and also extended with calcium sulfate 
(titanium dioxide-calcium pigment). Noncombustible; 
nontoxic. 

Containers; Multiwall paper bags. 

Uses: Paints, paper, rubber, plastics, leather and 
leather finishes, inks, coated textiles, textile deluster- 
ing, ceramics, roofing granules, welding rod coatings, 
and floor coverings. 

fitanyl acetylacetonate (titanium acetylacetonate) 
TiO[OC(CH3):CHCOCH3]2. 

Properties: Crystalline powder; slightly soluble in 
water. Resistant to hydrolysis. A chelating, nonioniz- 
ing compound. 

Derivation: Reaction of titanium oxychloride with 
acetylacetone and sodium carbonate. 

Use; Crosslinking agent for cellulosic lacquers. 

titanyl sulfate. See titanium sulfate. 

titer. In solutions (1) the concentration of a dissolved 
substance as determined by titration; (2) the minimum 
amount or volume needed to bring about a given result 
in titration; or (3) the solidification point of fatty 
acids which have been liberated from the fat by 
hydrolysis. 

titration. Any of a number of methods for determining 
volumetrically the concentration of a desired substance 
in solution by adding a standard solution of known 
volume and strength until the reaction is completed, 
usually as indicated by a change in color due to an in- 
dicator. Organic solvents are used in titrating water- 
insoluble substances (non-aqueous titration). Several 
types of electrical measurement techniques are used, 
among which are amperometric, conductometric, and 
coulometric titration methods, and spectrophotometry 
is a further possible procedure. Titration has been 
successfully automated, the extent depending on the 
type of measurement used. 

TKP. Abbreviation for tripotassium phosphate. See 
potassium phosphate, tribasic. 

TKPP. Abbreviation for tetrapotassium pyrophosphate. 
See potassium pyrophosphate. 

T1 Symbol for thallium. 

“TLA.”’^’ Trademark for a series of lubricant additives. 

TLV. See threshold limit value. 

Tm Symbol for thulium. 

TMA. Abbreviation for trimethylamine (q.v.) and tri- 
mellitic anhydride (q.v.). 


TMEDA. Abbreviation for tetramethylethylenediamine 
(q.v.). 

TML. Abbreviation for tetramethyllead (q.v.). 

TMTD. Abbreviation for tetramethylthiuram disulfide. 
See thiram. 

TNA. Abbreviation for tetranitroaniline (q.v.). 

TNB. Abbreviation for trinitrobenzene (q.v.). 

TNT. Abbreviation for trinitrotoluene (q.v.). 

tobacco. Cured leaves of the plant Solanaceae, genus 
Nicotiniana; the species N. tabacum is the most impor- 
tant domestic source. Curing consists of drying and 
long ageing. The leaves are dehydrated by hanging in 
warm air to terminal moisture content of 20-30%, 
during which time starches reduce to sugars, the 
chlorophyll is discharged, and the color darkens. Tlie 
product is then aged from one to five years to remove 
unpleasant odor; cigar tobacco is “fermented” with 
water, with resulting hydrolysis, deamination and 
decarboxylation. Aging and fermentation improve 
taste, aroma and smoking qualities. Humectants and 
flavoring agents are added to some cigarette blends. 

Scores of chemical compounds have been identified 
in tobacco. Basically it is cellulose. The cured 
product contains acids (citric, oxalic, formic); alkaloids 
(nicotine, anabasine, myosmine); carbohydrates 
(lignin, pentosans, starch, sucrose); as well as tannin, 
ammonia, glutamine, and micro amounts of zinc, 
iodine, copper, and manganese. For contents of smoke, 
see cigarette tar; smoke (4). 

A nicotine-free tobacco substitute trademarked 
“Cytrel” has been developed. See “Cytrel”. 

Hazard: May have toxic (possibly carcinogenic) 
effects on chronic inhalation. 

tobacco mosaic virus. The first virus to be obtained in 
crystalline form (from diseased tobacco plants). The 
protein portion of this virus (95% of each particle) 
contains about 2300 peptide chains, each having about 
150 amino acids and ending with threonine. Molecular 
weight of each chain is about 17,000; total m.w. about 
40 million. The complete sequence of the amino acids 
has been determined. 

tobermorite gel 3CaO • 2Si02 • 3 H 2 O. A calcium silicate 
hydrate; a main cementing ingredient of concrete be- 
cause of its great surface area. 

Tobias acid. See 2-naphthylamine-l-sulfonic acid. 

“Tobin 8/00X6-4641.””“ Trademark for a high strength, 
corrosion-resistant rod alloy, developed originally for 
marine use. Nominal composition is copper 60%, 
zinc 39.25%, tin 0.75%. 

TOC. Abbreviation for Tagliabue Open Cup, a standard 
method for determining flash points. 

“Tocopherex.”“” Trademark for cf-alpha-tocopheryl 
acetate (q.v.). 

<//-alpha-tocopherol. C29H50O2. «f/-2,5,7,8-Tetra-methyl- 
2-(4',8', 12 -trimethyltridecyl)-6-chromanol. One of 
the vitamin E group. 

Properties: Clear yellow viscous oil; sp. gr. 0,947- 
0.958 (25/25°C); refractive index 1.5030-1.5070 
(20°C). Nontoxic. See also tocopherol. 

Derivation: Synthetic. 

Grades; N.F.; F.C.C. 

Uses: Biological antioxidant; dietary supplement; nu- 
trient; medicine. Also available as the acetate. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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tocopherol (vitamin E). Any of a group of related sub- 
stances (alplia-, beta-, gamma-, and delta-tocopherol) 
which constitute vitamin E. The alpha-form, C29H50O2, 
(which occurs naturally as the rf-isomer), is the most 
potent. Occur naturally in plants, especially wheat 
germ. All are derivatives of dihydrobenzo-gamma- 
pyran, and differ from each other only in the nurnber 
and position of methyl groups. Vitamin E is required 
by certain rodents for normal reproduction. Muscular 
and central nervous system depletion along with 
generalized edema are deficiency symptoms in all 
animals. It is not required as a dietary supplement 
for humans. 

Properties: Viscous oils; soluble in fats; insoluble in 
water; stable to heat in the absence of oxygen, to 
strong acids, and to visible light; unstable to ultra- 
violet light, alkalies and oxidation. Nontoxic. 

Uses: Medicine; nutrition; antioxidants for fats; animal 
feed additive. 

tocophersolan (USAN) (ci-alpha-tocopheryl polyethyl- 
ene glycol 1000 succinate) 

C2,H490 ■ 00C(CH2)2C00(CH2CH20) H. n = ca 22. 
A water-miscible vitamin E. 

Use: Dietary food supplement; medicine. 

“Tofaxin.”'*^ Trademark for tocopherol (q.v.). 

toiletries. Liquid cosmetic preparations usually con- 
sisting of an essential oil-alcohol mixture used chiefly 
for application to hair and scalp, as after-shave 
lotions, etc. 

“Tok.”“ Trademark for 2,4-dichlorophenyl-4-nitro- 
phenyl ether product, used as a herbicide. 

tokamak. A magnetic fusion device developed in 
USSR and at Princeton. The latter is large enough 
to simulate conditions of plasma suitable for a fusion 
reactor. It will be used to study the laws of plasma 
physics. See plasma; fusion. 

tolan (diphenylacetylene) C^HsCtCCeHs. 

Properties: Monoclinic crystals; m.p. 59^61° C; b.p. 
300°C; 170°C (19 mm); sp. gr. 0.966 (100/4°C). In- 
soluble in water; soluble in ether or hot alcohol. 
Grades: Technical; purified. 

Uses: Organic synthesis; purified grade, primary fluor or 
wave length shifter in solution scintillators. 

“Toleron.”’^’ Trademark for ferrous fumarate (q.v.). 

“Tolcx.”'”’ Trademark for an aromatic solvent, pro- 
posed as an alternate for toluene. Distillation range 
(ASTM D86-59) 21 5-235° F. 

ortho-tolidine (3,3'-dimethylbenzidine; diaminoditolyl) 
[Q,H,(CH3)NH2]2. 

Properties; Glistening plates, white to reddish; m.p. 
129-I31°C. Soluble in alcohol and ether; sparingly 
soluble in water. Combustible. Affected by light. Low 
toxicity. 

Derivation: Reduction of ortho-nitrotoluene with zinc 
dust and caustic soda and conversion of the hydra- 
zotoluene by boiling with hydrochloric acid. 

Grades; Technical, dry or paste. 

Uses; Dyes; sensitive reagent for gold (1:10 million 
detectable); and for free chlorine in water; curing agent 
for urethane resins. (Also available as the dihydro- 
chloridc). 

tolnaftate. USAN name for ortho-2-naphthyl meta, N- 
dimcthylthiocarbanilatc, 
C,(,H,OC(S)N(CH,)C6H4CH,. 

Use; Antifungal treatment (medicine). 


3-ortho-foloxy-l, 2-propanediol. See mephenesin. 

“Tolpit.”’^ Trademark for a tall oil pitch used in roofing 
cements, caulking compounds; shoemaker’s wax; 
asphalt emulsions and anti-stripping agents; coal 
dust briquetting. 

toltialdehyde. See tolyl aldehydes. 

toluazotoluidine. See ortho-aminoazotoluene. 

tolu balsam. See balsam. 

toluene methylbenzene; phenylmethane). 17th highest- 
volume chemical produced in U.S. (1975). 



Properties; Colorless liquid; benzene-like odor. Sp. gr. 
0.866 (20/4°C); f.p. -94.5°C; b.p. 110.7°C; refractive 
index 1.497 (lOPC); aniline equivalent 15; flash point 
4(yF (C.C.). Autoignition temp. 997° F. Soluble in 
alcohol, benzene, and ether; insoluble in water. 
Derivation: (a) By catalytic reforming of petroleum, (b) 
By fractional distillation of coal-tar light oil. 

Method of purification: Rectification. 

Grades (usually defined in terms of boiling ranges): 
Pure; commercial; straw-colored; nitration; scintilla- 
tion; industrial. 

Containers:.Drums; tank cars. 

Hazard; Flammable, dangerous fire risk. Explosive 
limits in air 1 .27 to 7%. Toxic by ingestion, inhalation, 
and skin absorption. Tolerance, 100 ppm in air. Safety 
data sheet available from Manufacturing Chemists 
Assn., Washington, D.C. 

Uses: Aviation gasoline and high-octane blendingstock; 
benzene, phenol, and caprolactam; solvent for paints 
and coatings, gums, resins, most oils, rubber, vinyl 
organosols; diluent and thinner in nitrocellulose 
lacquers; adhesive solvent in plastic toys and model 
airplanes; chemicals (benzoic acid, benzyl and benzoyl 
derivatives, saccharin, medicines, dyes, perfumes); 
source of toluenediisocyanates (polyurethane resins); 
explosives (TNT); toluene sulfonates (detergents); 
scintillation counter. 

Shipping regulations: (Rail) Red label. (Air) FLam- 
mable Liquid label. Legal label name (Rail): toluol. 

toUiene-2, 4-diamine (meta-tolylenediamine; MTD; meta- 
toluylenediamine; diaminotoluene) 

CH5C6H,(NH2)2, (CHj =1). 

Properties: Colorless crystals. Soluble in water, alcohol 
and ether. M.p. 99°C; b.p. 280°C. 

Derivation: Reduction of meta-dinitrotoluene with iron 
and hydrochloric acid. 

Hazard: Toxic by ingestion and inhalation. Skin 
irritant. 

Uses; Dye intermediate; direct oxidation black for furs 
and hair; source for toluene-2,4-diisocyanate. 

toluene-2,4-diisocyanate (2,4-tolylene diisocyanate; 
meta-tolylene diisocyanate; TDI) CH3C6H3(NCO)2. 
Tile 2,6-isomer is an impurity. 

Properties: Water-white to pale yellow liquid; sharp, 
pungent odor; b.p. 251°C, 120°C (10 mm); flash 
point 270° F; m.p. (pure isomer) 19.5-21.5° C; sp. gr. 
1,22 (25°/ 15.5° C); vapor pressure (approx) 0.01 mm at 
20°C. Reacts with water producing CO2; reacts with 
compounds containing active hydrogen (may be 
violent). Soluble in ether, acetone, and other organic 
solvents. Combustible. 
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Derivation: Reaction of 2,4-diaininotoluene with 
phosgene. 

Method of purification; Distillation to remove hydro- 
chloric acid. 

Grade: 100% 2,4-isomer; 80% and 65% 2,4-isomer both 
mixed with 2,6-isomer. 

Containers: Drums; tank cars. 

Hazard; Toxic by ingestion and inhalation; strong 
irritant to skin and tissue, especially to eyes. Toler- 
ance, 0.02 ppm in air. Safety data sheet available from 
Manufacturing Chemists Assn., Washington, D.C. 

Uses; Pol 5 mrethane foams, elastomers and coatings; 
cross-linking agent for nylon 6. 

toIuene-2, 6-diisocyanate. See toluene-2,4-diisocyanate. 

para-toluenesulfamine. See para-toluenesulfonamide. 

para-toluenesulfanilide CHsCt H4SO2C6 H4NH2 . 

Properties: White to pink crystalline solid. M.p. 103° C. 
Soluble in most lacquer solvents. Combustible; low 
toxicity. 

Derivation; Para-toluene sulfonchloride treated with 
aniline in presence of lime or carefully regulated 
amounts of alkalies. 

Grade; Technical. 

Uses: Softener for acetylcellulose in proportions up to 
50%; dyestuff intermediate. 

ortho-toluenesulfonamide CH 3 C 6 H 4 SO 2 NH 2 . 

Properties: Colorless crystals; m.p. 156.3° C; soluble in 
alcohol; slightly soluble in water and ether. Com- 
bustible. 

Use: Plasticizer. 

para-toluenesulfonamide (para-toluenesulfamine; 
PTSA). CH3C6H4SO2NH2. 

Properties: Wliite leaflets. Soluble in alcohol; very 
slightly soluble in water. M.p. 137°C. Combustible. 

Derivation: By amination of para-toluene sulfonchlo- 
ride. 

Uses: Organic synthesis; plasticizers and resins; fungi- 
cide and mildewicide in paints and coatings. 

para-toluenesulfondichloroamide. See dichloramine-T. 

ortho-toluenesulfonic acid (ortho-toluenesulfonate); 
an^SOiHXCH}). 

Properties: Colorless crystals; m.p. 67.5° C; b.p. 
129°C; soluble in alcohol, water, and ether. Com- 
bustible. 

Derivation; By sulfonating toluene with concentrated 
sulfuric acid below 100°C. 

Grades: Anhydrous; monohydrate; 40% aqueous solu- 
tion. 

Containers: 55-gal drums. 

Hazard: Toxic by ingestion and inhalation; strong 
irritant to tissue. 

Uses: Dyes; organic synthesis; acid catalyst. 

Shipping regulations; (solution) (Air) Corrosive label. 

para-toluenesulfonic acid (para-toluenesulfonate) 
C6H4(S03H)(CH3). 

Properties: Colorless leaflets; m.p. 107°C; b.p. !40°C 
(20 mm). Soluble in alcohol, ether, and water. Com- 
bustible. 

Derivation: By action of chlorosulfonicacid on toluene 
at a low temperature. 

Grades; Anhydrous, monohydrate; 40% aqueous solu- 
tion. 

Containers: 55-gal drums. 

Hazard: Moderately toxic; skin irritant. 

Uses; Dyes; organic synthesis; organic catalyst. 


ortho-toluenesulfonyl chloride (ortho-toluenesulfochlo- 
ride; ortho-toluenesulfonchloride) H 3 CC 6 H 4 SO 2 CI. 

Properties: Oily liquid; sp. gr. 1.3383 (20/4°C); m.p. 
10.2° C; b.p. 154°C(36mm). Insoluble in water; soluble 
in hot alcohol and in ether and benzene. Combustible. 

Derivation; Action of chlorosulfonic acid on toluene. 

Use; Intermediate in the synthesis of saccharin and 
dyestuffs. 

para-toluenesulfonyl chloride (para-toluenesulfoclilo- 
ride; para-toluenesulfonchloride) H 3 CC 6 H 4 SO 2 CI. 

Properties; Solid; m.p. 71°C; b.p. 145-146°C (15 mm). 
Insoluble in water; soluble in alcohol, ether, and 
benzene. Combustible. 

Use; Organic synthesis. 

para-foluenesulfonyl semicarbazide CgHiiN 303 S. 

Properties: Fine white powder; sp. gr. 1.438; decomposi- 
tion temperature, 440° F dry, 415-430° F, com- 
pounded. 

Use; Blowing agent for polyolefins, impact polystyrene, 
polypropylene, ABS, etc. 

toluenethiol (thiocresol, tolyl mercaptan). CH3QH4SH. 

Properties: Cream to white moist crystals; musty odor; 
b.p. about 195°C. Insoluble in water; soluble in 
alcohol or ether. There are three isomers with different 
boiling points. 

Hazard; May be toxic and skin irritant. 

Uses: Medicine; intermediate; bacteriostat. 

alpha-toluenethiol. See benzyl thiol. 

toluene trichloride. See benzotrichloride. 

toluene trifluoride. See benzotrifluoride. 

toluhydroquinone CH 3 C 6 H 3 (OH) 2 . 

Properties; Pink to white crystals; m.p. 126-127°C; 
slightly soluble in water; soluble in alcohol and 
acetone. 

Containers; Fiber drums. 

Uses: Antioxidant; polymerization inhibitor. 

alpha-toluic acid. See phenylacetic acid. 

meta-toluic acid (meta-toluylic acid; 3-methylbenzoic 
acid) QH4CH3COOH. 

Properties: White to yellowish crystals; slightly soluble 
in water; soluble in alcohol and ether. Sp. gr. 1.0543; 
m.p. 109°C; b.p. 263° C; ionization constant 5.3 X 
10'*. Combustible; low toxicity. 

Derivation: Oxidation of meta-xylene with nitric acid. 

Uses: Organic synthesis; to form N,N-diethyl-meta- 
toluamide, a broad-spectrum insect repellent. 

ortho-toluic acid (ortho-toluylic acid; 2-methylbenzoic 
acid) C6H4CH3COOH. 

Properties: White crystals; slightly soluble in water; 
soluble in alcohol and chloroform. Sp. gr. 1.0621; m.p. 
i03.5-104°C; b.p. 259°C; refractive index (114.6°C) 
1.512; ionization constant 1.2 X 10'*. Combustible; 
low toxicity. 

Derivation; Oxidation of ortho-xylene with dilute nitric 
acid. 

Uses; Bacteriostat. 

para-toluic acid (para-toluylic acid; 4-methylbenzoic 
acid) Q,H 4 CH 3 C 00 H. 

Properties: Transparent crystals; slightly soluble in 
water; soluble in alcohol and ether. M.p. I80°C; b.p. 
275°C; ionization constant 4.3 X 10'*. Combustible; 
low toxicity. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Derivation: By treating cymene or turpentine with 
nitric acid. 

Uses; Agricultural chemicals; animal feed supplement, 
alpha-toluic aldehyde. See phenylacetaldehyde. 

meta-toluidinc (meta-aminotoluene) CHsQHiNH:. 
Properties: Colorless liquid; sp. gr. 0.980; f.p. 
-3I.5°C; b.p. 203. 3°C; slightly soluble in water; 
soluble in alcohol or ether. Flash point 187° F. Com- 
bustible. 

Derivation; Reduction of meta-nitrotoluene. 
Containers: Drums; tank cars. 

Hazard; Toxic by inhalation and ingestion; absorbed 
by skin. Safety data sheet available from Manufactur- 
ing Chemists Assn., Washington, D.C. 

Uses: Dyes; manufacture of organic chemicals. 
Shipping regulations: (Air) Poison label. 

ortho-toluidine (ortho-aminotoluene) CH3C6H4NH2. 
Properties; Light yellow liquid; becomes reddish brown 
on exposure to air and light; volatile with steam. 
Sp. gr. 1.008 (20/20°C); f.p. -16°C; b.p. 200°C; 
flash point 185° F. Soluble in alcohol and ether; very 
slightly soluble in water. Combustible. 

Derivation: By the reduction of ortho-nitrotoluene or 
obtained mixed with para-toluidine by the reduction 
of crude nitrotoluene. 

Grade: Technical. 

Containers: 450-, 900-lb drums; tank cars. 

Hazard; Toxic by inhalation and ingestion; ab- 
sorbed by skin. Tolerance, 5 ppm in air. Safety data 
sheet available from Manufacturing Chemists Assn., 
Washington, D.C. 

Uses: Dyes; printing textiles blue-black and making 
various colors fast to acid; vulcanization accelerators; 
organic synthesis. 

Shipping regulations; (Air) Poison label. 

para-toluidine (para-aminotoluene) CHaCtHiNHs. 
Properties: White, lustrous plates or leaflets. Sp. gr. 
1.046 (20/4°C); m.p. 45°C; b.p. 200.3°C. Soluble in 
alcohol and ether; very slightly soluble in water. Flash 
point 189°F. Combustible. 

Derivation: By the reduction of para-nitrotoluene with 
iron and hydrochloric acid. 

Grades; Technical, flake or cast. 

Containers: 450-, 90O-lb drums. 

Hazard: Toxic by inhalation and ingestion; absorbed 
by skin. Safety data sheet available from Manufac- 
turing Chemists Assn., Washington, D.C, 

Uses; Dyes; organic synthesis; test reagent for lignin, 
nitrite, phloroglucinol. 

toluidine maroon 

CH3aH3N02N2C,oH50HCONHC6H.N02. An or- 
ganic azo pigment obtained by the azo coupling of 
meta-nitro-para-toluidine with the meta-nitroanilide 
of beta-hydroxynaphthoic acid. 

Properties: Good lightfastness and weather resistance; 
excellent acid and alkali resistance; poor resistance 
to bleeding. 

Hazard; May be toxic. 

Uses; Air-dried and baked enamels; truck body finishes. 

toluidine red. Any of a class of pigments based on 
couplings of beta-naphthol and meta-nitro-para-tolu- 
idine. See toluidine maroon. 

tolu oil (tolu balsam oil). 

Properties: Yellow liquid; hyacinth-like odor. Soluble 
in alcohol, ether, chloroform and carbon disulfide 
Sp. gr. 0.945-1.09. 

Chief known constituents: A teipene, CioHit, and 
esters of cinnamic and benzoic acid. 


Derivation; From tolu balsam by distillation. 

Grade: Technical. 

Use; Medicine (expectorant); cough syrups. See also 
balsam. 

toluol. Obsolete name for toluene. 

toluquinone (2-methylquinone; para-toluquinone) 
CHJC6H3O2. 

Properties; Yellow leaflets or needles; m.p. 65-67°C; 
soluble in hot water; very soluble in alcohol, ether, 
acetone, ethyl acetate, and benzene. 

“Tolu-Sol.”'^* Trademark for a series of solvents, pre- 
dominantly C7 hydrocarbons, low in naphthenic hy- 
drocarbons and containing from 3% to 50%aromatics, 
the balance being essentially paraffinic. Used mainly 
as lacquer diluents and gravure ink solvents. 

Hazard: May be flammable. 

toluyl aldehyde. See tolyl aldehyde. 

toluylene. See stilbene. 

meta-toluylenediamine. See toluene-2,4-diamine. 

toluylene red. See neutral red. 

meta-, ortho-, and para-toluylic acid. See correspond- 
ing toluic acid. 

tolyl acetate. See cresyl acetate. 

para-tolylaldehyde (para-toluyl aldehyde; para-tolual- 
dehyde; para-methylbenzaldehyde) CH3C6H4CHO. 

Properties: Colorless liquid; refractive index (n 16.6/D) 
1.54693; sp. gr. 1.020; b.p. 204° C; slightly soluble in 
water; soluble in alcohol and ether. There are also 
ortho and meta isomers. Combustible. 

Grades: Technical; pure. 

Containers: Tins; drums. 

Uses: Perfumes; pharmaceutical and dyestuff inter- 
mediate; flavoring agent. 

alpha-tolylaldehyde dimethylacetal. See phenylacetal- 
dehyde dimethylacetal. 

4-ortho-tolylazo-ort.ho-diacetotoluide. See diacetylam- 
inoazotoluene. 

ortho-tolyl biguanide NH2(CNHNH)2C6H4CH3. 

Properties; White to off-white powder; m.p. 138°C 
(min). Combustible. 

Use: Antioxidant for soaps produced from animal or 
vegetable oil. 

para-tolyldiethanolamine (HOC2H4)2NC6H4CH3. 

Properties; Crystals. M.p. 62° C; b.p. 297. 1°C; vapor 
pressure <0.1 (20°C); sp. gr. 1.0723 (20/20°C); sol- 
ubility in water 1.67% by weight (20° C); viscosity 155 
cp (20° C). Very soluble in acetone, ethanol, ethyl 
acetate, benzene. Flash point 385° F. Combustible. 
Low toxicity. 

Containers: 500-lb drums. 

Uses; Emulsifier, dyestuff intermediate. 

meta-tolylenediamine. See toluene-2,4-diamine. 

meta-tolylenediaminesulfonic acid [4,6-diamino-meta- 
toluenesulfonic acid (SO3H = 1)1 
CH3C6H2(NH2)2S03H. 

Properties: White crystalline solid; soluble in alkalies. 

Derivation: By addition of meta-toluylenediamine 
sulfate to oleum and heating. 

Hazard: May be toxic. 

Use; Dyes. 

meta-tolylenediisocyanate. See toluene-2, 4-diisocyanate. 

para-tolyl isobutyratc. See para-cresyl isobutyrate. 
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para-tolyl-l-naphthylamine- 8 -sulfonic acid (tolylperi 
acid) CnHisNOjS. 

Properties: Greenish gray needles. Soluble in alcohol; 
rather insoluble in water. Combustible. 

Derivation; Arylation of l-naphthylamine- 8 -suIfonic 
acid with para-toluidine. 

Grades: Technical; mostly as sodium salt. 

Hazard: May be toxic. 

Use; Azo colors. 

para-tolyl phenylacetate. See para-cresyl phenylacetate. 

N-meta-tolylphthalamic acid. See “Duraset.” 

tolyl-para-toluenesulfonate. See cresyl-para-toluene- 
sulfonate. 

tomatidine. A steroid secondary amine; the nitrogenous 
aglycone of tomatine. Isolated from the roots of the 
Rutgers tomato plant as the hydrochloride, 
C27H4,‘iN02 • HCl. Crystals decompose at 275-28CPC. 

tomatine. A glycosidal alkaloid prepared from the dried 
leaves and stems of the tomato plant. White crystals, 
used as plant fungicide and as a specific precipitating 
agent for cholesterol. The crude extract is referred to as 
tomatin. 

“Tona.”'” Trademark for a proteolytic enzyme meat- 
tenderizer. Supplied as powder and used as liquid. 

“Tonalid.”‘°^ Trademark for 1 , 1 , 2,2,3, 3,5-heptameth- 
ylindan-b-methyl ketone. Readily soluble in all com- 
mon perfumery raw materials, solvents and aerosol 
propellants. Stable and non-discolorizing in soaps and 
cosmetics. Used as a musk odorant. 

“Tonco.”*'* Trademark for octadecyl isocyanate, tech- 
nical. 

toner. An organic pigment which does not contain in- 
organic pigment or inorganic carrying base, (ASTM) 
See also lake. Important toners are Pigment Green 7, 
Pigment Blue 15, Pigment Yellow 12, and Pigment 
Blue 19. 

tonka (tonka bean; coumarouna bean; dipteryx). 
Properties; Black-brownish seeds with wrinkled surface 
and brittle shining or fatty skins; aromatic, bitterish 
taste; balsamic, vanilla-like odor; efflorences of 
coumarin often appear on the surface. Combustible; 
nontoxic. 

Derivation: Bean of Dipteryx oppositifolia and other 
species of the Dipteryx. 

Occurrence; Brazil, Guiana and Venezuela. 

Grades: Angostura; Brazilian, 

Containers; Casks; cases. 

Uses: Production ofnatural coumarin; medicine; flavor- 
ing extracts; toilet powders. 

tonka bean camphor. See coumarin. 

“Tonox.””* Trademark for a blend of aromatic primary’ 
amines, the main component of which is para, para- 
diaminodiphenylmethane. 

Uses; Epoxy and urethane curative. 

topochemical reaction. Any chemical reaction that is not 
expressible in stoichiometric relationships. Such reac- 
tions are characteristic of cellulose; they can take place 
only at certain sites on the molecule where reactive 
groups are available, i.e., in the amorphous areas or 
on the surfaces of the crystalline areas. 

“Tophel.”'” Trademark fora nickel-base thermocouple 
alloy of approximately 10% chromium. Contains a 
number of minor elements to give proper E.M.F. 


against pure platinum and produces a black oxide 
whose structure matches the alloy. 

Properties: M.p. 2600^ F; density 8.63 g/cc; sp. heat at 
20° C, 0.1 1 cal/gm; tensile strength at 20°C 88,000 psi. 

“Tophet.”'** Trademark for a group of alloys composed 
of nickel and chromium. 

TOPO. Abbreviation for trioctylphosphine oxide (q.v.). 

“Toranil.” Trademark for a desugared calcium lig- 
nosulfonate produced from a desugared extract of 
coniferous woods. 

Uses; Adhesives, binding agents, dispersants, refractory 
materials, boiler water treating compounds, oil well 
drilling muds, dye mordants, emulsifiers and foaming 
agents, concrete, leather, agricultural sprays. 

“Tordon.”’’^ Trademark for herbicides and defoliants 
containing 4-amino-3,5,6-trichloropicolinic acid (q.v.) 
as the potassium, isopropanolamine, etc. salts. Rela- 
tively nontoxic. 

lorr. A pressure unit used chiefly in vacuum technology'; 
it is the pressure required to support 1 millimeter of 
mercury at 0°C. 

torula yeast. A yeast that utilizes fermentable sugar in 
industrial wastes, such as fruit cannery refuse and 
sulfite liquor from pulp mills. The dried yeast is high 
in protein and vitamin content, enabling it to be used 
for enriching animal feeds. The enzymes present are 
destroyed during drying. It is now being made by a new 
process utilizing petroleum-derived ethyl alcohol. 

tosyl (Ts). The para-toluenesulfonyl radical, 
CH 3 C 6 H 4 SO 2 — . Esters of para-toluenesulfonic acid 
are known as tosylates. 

Toth process. A comparatively recent process for produc- 
tion of aluminum metal, which utilizes kaolin and other 
high-alumina clays as well as bauxite. The clay is 
chlorinated after calcination and the aluminum 
chloride resulting is reacted with metallic manganese to 
yield aluminum and manganese chloride. The reaction 
occurs at the comparatively low temperature of 500° F. 
Tlie manganese chloride is recovered as manganese 
metal and chlorine by oxidation and subsequent reduc- 
tion, the manganese being recyled. This is a much 
cheaper and more efficient method than the present 
Hall process, and if successful it may be used exten- 
sively, especially in view of its much lower electric 
energy requirement. 

tourmaline (Na,Ca)(Al,Fe)B3Al3(AlSi209)(0,OH,F)4. A 
complex borosilicate of aluminum. 

Uses; Pressure gauges; optical equipment; oscillator 
plates; source of boric acid. 

“Toval.”’* Trademark for a dense, economical gelatine 
dynamite used in construction and quarry work. 

“Tovex.”** Trademark for a series of non-nitroglycerin 
water-compatible explosives with varying densities. 
Sensitized with an amine nitrate, and manufactured 
as a cartridged water gel, it is much more resistant than 
dynamite to accidental detonation. 

toxaphene. Generic name for technical chlorinated 
camphene with the approximate formula CioHioClg. 
Contains 67-69% chlorine. 

Properties: Amber, waxy solid with a mild odor of 
chlorine and camphor; melting range 65-90°C; sp. gr. 
1.66 (27° C). Soluble in common organic solvents. 
Containers; Drums. 

Hazard; Tolerance, 0.5 mg per cubic meter of air. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Use: Insecticide (primarily for cotton and early growth 
stage of vegetables). 

toxicity. The ability of a substance to cause damage to 
living tissue, impairment of the central nervous system, 
severe illness or, in extreme cases, death when ingested, 
inhaled, or absorbed by the skin. The amounts re- 
quired to produce these results vary widely with the 
nature of the substance and the time of exposure to it. 
“Acute” toxicity refers to exposure of short duration, 
i.c., a single brief exposure; “chronic” toxicity refers 
to exposure of long duration, i.e., repeated or pro- 
longed exitosures. 

The toxic hazard of a material may depend on its 
physical state and on its solubility in water and acids. 
Some metals that are harmless in solid or bulk form 
are quite toxic as fume, powder or dust. Many sub- 
stances that are intensely poisonous are actually bene- 
ficial when administered in micro amounts, as in pre- 
scription drugs, e.g., strychnine. 

Toxicity is objectively evaluated on the basis of 
test dosages made on experimental animals under con- 
trolled conditions. Most important of these are the 
LDjo (lethal dose, 50%) and the LC 50 (lethal concen- 
tration, 50%) tests, which include exposure of the 
animal to (a) oral ingestion), (b) extended skin con- 
tact, and (c) inhalation of the material under test. Such 
studies are the basis for toxicity ratings determined by 
the Manufacturing Chemists Association and by the 
Dept, of Health, Education and Welfare. Reference to 
these sources should be made for detailed clinical in- 
formation on toxicity of materials. See also poison (1); 
toxic materials. 


toxic materials. The following list includes a number of 
chemical individuals and groups that are generally 
regarded as having toxic properties by either inges- 
tion, inhalation, or absorption via the skin. Tliere is 
considerable variation in the degree of toxicity among 
these, and the listing is by no means exhaustive. See 
also toxicity. 


Individuals 

aniline 

arsenic and cpds. 
asbestos (carcinogen) 
barium and soluble cpds. 
beryllium and soluble 
cpds. 

benzidine (carcinogen) 
cadmium and cpds. 
benzpyrene (carcinogen) 
carbon monoxide 
chlorine 

chromium (hexavalent 
cpds.) 

coal-tar pitch (carcinogen) 
cresol 

fluorine and cpds. 

hydrogen peroxide 

hydrogen sulfide 

hydrogen selenide 

lead compounds 

mercuiy (soluble cpds.) 

methyl alcohol 

nickel carbonyl 

osmium tetroxide 

oxalic acid 

ozone 

phenol 

pyrene 

pyridine 

phosphine 


Groups 

aldehydes 
alkaloids 
allyl cpds. 
barbiturates 

chlorinated hydrocarbons 
corrosive materials (q.v.) 
cyanides 
fluorides 

organic phosphate 
esters 

radioactive elements 


selenium cpds. 
stibine 

sulfur dioxide 
thallium (soluble cpds.) 
tin (organic cpds.) 
vinyl chloride monomer 
(carcinogen) 

Note: An International Register of Potentially Toxic 
Chemicals (IRPTC) is under development by a group 
of toxicologists in Geneva. The data will be avail- 
able to UN member countries. 

toxicology. The branch of medical science devoted to 
the study of poisons, including their mode of action, 
effects, detection, and countermeasures. The subject 
may be subdivided into (1) clinical, (2) environmental, 
(3) forensic, and (4) occupational (industrial). Tlie 
institute of Chemical Toxicology was formed in 1975, 
its members comprising a number of the larger 
chemical companies. See also toxicity; poison (1). 

TPA. Abbreviation for terephthalic acid (q.v.). 

TPB. Abbreviation for tetraphenylbutadiene (q.v.). 
TPG. Abbreviation for triphenylguanidine (q.v.). 

TPN. Abbreviation for triphosphopyridine nucleo- 
tide. See nicontinamide adenine dinucleotide phos- 
phate. 

Tpp. (1) Abbreviation for triphenyl phosphate (q.v.). 

(2) Abbreviation for thiamine pyrophosphate. See co- 
carboxylase. 

“TPSA.”*' Trademark for tetrapropenylsuccinic anhy- 
dride. See dodecenylsuccinic anhydride. 

“TPS-PG,”' Trademark for a polyester resin stabilizer/ 
accelerator. 

TPT. (1) Abbreviation for triphenyltetrazolium chloride. 
See tetrazolium chloride. 

(2) Abbreviation for tetraisopropyl titanate (q.v.). 

trace element (micronutrient). An element essential to 
plant and animal nutrition in trace concentrations, i.e., 
minute fractions of 1 per cent (1000 ppm or less). 
Plants require iron, copper, boron, zinc, manganese, 
molybdenum, sodium, and chlorine. Animals require 
iron, copper, iodine, manganese, cobalt, and selenium. 
Such elements are also called micronutrients. Do not 
confuse with “tracer” (q.v.). 

tracer. A chemical entity (almost invariably radioactive 
and usually an isotope) added to the reacting elements 
or compounds in a chemical process, which can be 
traced through the process by appropriate detection 
methods, e.g., Geiger counter. Compounds containing 
tracers are often said to be “tagged” or “labelled.” 
Carbon-14 (q.v.) is a commonly used tracer, and 
radioactive forms of iodine and sodium are also used. 
Many complex biochemical reactions have been ex- 
amined in this way (e.g., photosynthesis). Nonradio- 
active dueterium (hydrogen isotope) is sometimes used, 
the detection being by molecular weight determination. 
Radioactive enzymes are also available for tracer 
studies, e.g., ribonuclease, pepsin, trypsin, and others. 
See also labeling (2). 

trade mark. A word, symbol, or insignia designating one 
or more proprietary products, or the manufacturer of 
such products, which has been officially registered 
with the government trademark agency. The accepted 
designation is a superior capital R enclosed m a 
circle; however, quotation marks may also be used, 
as in this Dictionary. The term “trade name", though 
widely used, is not applicable to such products; ac- 
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cording to the U.S. Trade Mark Association, a trade 
name is the name under which a company does busi- 
ness, e.g., the Blank Chemical Company. Use of a 
trade mark without proper indication of its pro- 
prietary nature places the name in jeopardy; a num- 
ber of trade marks have been invalidated as a result 
of this practice. 

trade name. See trade mark. 

trade sales. In the paint industry this term is applied to 
paints intended for sales to the general public, as in 
hardware stores and similar outlets. 

tragacanth gum. 

Properties: Dull white, translucent plates or yellowish 
powder. Soluble in alkaline solutions, aqueous hy- 
drogen peroxide solution; strongly hydrophilic; in- 
soluble in alcohol. Combustible; nontoxic. 
Constituents; Polysaccharides of galactose, fructose 
xylose and arabinose with glucuronic acid. 
Occurrence: Southwestern Europe, Greece, Turkey, 
Iran. 

Grades: U.S.P.; F.C.C.; No. 1, 2, 3. 

Bsrrek; cases. 

Uses: Pharmacy (emulsions), adhesives; leather dress- 
ing; textile printing and sizing; thickener and emulsi- 
fier, dyes; food products (ice cream, desserts); tooth- 
pastes; coating soap chips and powders; hair wave 
preparations. 

tranquilizer. See psychotropic drug. 

trans-. See cis-. 

“Trans-4.”’'’^ Trademark for trans- 1,4-polybutadiene 
rubber. 

transalkylation. A type of disproportionation reaction 
(q.v.) by which toluene is hydrogenated to benzene 
and mixed xylene isomers free from ethylbenzene, 
avoiding the formation of methane resulting from the 
conventional hydrodealkylation process (q.v.). Trans- 
alkylation of toluene to benzene involves the use of an 
undisclosed catalyst; the yield is claimed to be 97%, 
based on toluene feed. 

transferase. An enzyme whose activity causes a transfer 
of a radical from one molecule to another. Examples 
are transaminases, transacetylases, and transmethyl- 
ases, which effect the transfer of amino, acetyl, methyl 
groups respectively. See enzyme. 

transfer RNA. See ribonucleic acid. 

transference number. That portion of the total current 
carried by any species of ion in an electrolyte in the 
fluid state. Die symbol t* is usually used for a positive 
ion and t' for a negative ion. 

transformer oil. A liquid having the property of insulat- 
ing the coils of transformers, both electrically and 
thermally. There are two broad classes, (1) natural and 
(2) synthetic. The natural type includes refined 
mineral oils (petroleum fractions), which have low 
viscosity and high chemical and oxidative stability. Die 
synthetic types are (a) chlorinated aromatics (chlo- 
rinated biphenyls and trichlorobenzene) known 
collectively as askarels (q.v.); (b) silicone oils; and (c) 
ester liquids such as dibutyl sebacate. All these types 
are nonflammable, but are combustible. Flash points 
are from 250 to 300° F. See also dielectric. 

Note: Use of PCB (chlorinated biphenyls) has been 
discontinued because of their ecologically damag- 
ing effects. 


“TransistAR.”’” A grade of reagent quality chemicals, 
specially controlled for use in the manufacture of 
semiconductors and other electronic devices and pre- 
cision instruments. 

transition element (transition metal) Any of a number of 
elements in which the filling of the outermost shell to 8 
electrons within a period is interrupted to bring the 
penultimate shell from 8 to 18 or 32 electrons. Only 
these elements can use penultimate shell orbitals as 
well as outermost shell orbitals in bonding. All other 
elements, called “major group” elements, can use only 
outermost shell orbitals in bonding. Transition ele- 
ments include elements 21 through 29 (scandium 
through copper), 39 through 47 (yttrium through 
silver), 57 through 79 (lanthanum through gold), and 
all known elements from 89 (actinium) on. All are 
metals. Many are noted for exhibiting a variety of 
oxidation states and forming numerous complex ions, 
as well as possessing extremely valuable properties 
in the metallic state. See also orbital theory. 

R. T. Sanderson. 

transmutation. The natura) or artificia) transformation 
of atoms of one element into atoms of a different ele- 
ment as the result of a nuclear reaction. The reaction 
may be one in which two nuclei interact, as in the for- 
mation of oxygen from nitrogen and helium nuclei 
(alpha particles), or one in which a nucleus reacts with 
an elementary particle such as a neutron or a proton. 
Thus a sodium atom and a proton form a magnesium 
atom. Radioactive decay e.g., of uranium, can be 
regarded as a tjpe of transmutation. 

“Transphalt.” Trademark for a series of dark ther- 
moplastic resins which are polymeric polynuclear 
hydrocarbons. Available as 100°C softening point 
material. 

Containers: Steel drums, tank trucks and cars. 

Use; Paint, saturants for paper and wall board, pipe 
coatings, joint sealers, floor tile, extenders in epoxy 
systems, calendered and extruded rubber products, 
and secondary' plasticizers. 

transportation label. See label ( 1). 

transuranic element. An element of higher atomic 
number than uranium, not found naturally, and pro- 
duced by nuclear bombardment. The most recently 
discovered is 105. They are all radioactive. See ac- 
tinide. 

“Trebo-Phos.”” Trademark for triple superphosphate. 

“Treflan.”’^ Trademark for trifluralin. 

“Trefmid.”™ Trademark for selective herbicide com- 
posed of trifluralin and diphenamid. 

“Trek.”^''’ Trademark for a concentrated synthetic 
methanol base antifreeze containing special corrosion 
inhibitors. 

Properties: Deep violet (dye added) liquid; practically 
odorless. B.p. 149° F; sp. gr. (61/60° F) 0.800; vol 
concentration of antifreeze to lower freezing point of 
water solution to CPF, 27%; — 20°F, 37%; wt/gal at 
68° F, 6.6 lbs. 

Hazard: Highly toxic by ingestion. 

Use; Automotive antifreeze. 

tremolife CajMgsSisOufOH):. A variety of asbestos 
(q.v.). Some tremolite is sold as “fibrous talc.” 

Properties: Color white to light green; luster vitreous to 
silky'; hardness 5-6; sp. gr. 3.0-3.3. Resistant to acids. 
Noncombustible. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Occurrence; New York, California, Marj'land; South 
Africa. 

Hazard; Inlialation of dust or fine particles is dangerous. 
Tolerance 177 particles per cc. of air. Carcinogenic. 
Uses; As asbestos, particularly in acid-resisting applica- 
tions; ceramics; paint. 

“Treopax.”"’ Trademark for 90% minimum purity 
form of zirconium oxide. Contains 5% maximum sili- 
con dioxide. M.p. 4500° F. Used as a source for 
zirconium oxide for welding rod coatings and to 
stabilize color in titanium enamels, 

trctamine. Generic name for 2,4,6-tris(l-aziridinyl)-s- 
triazine. See under triethylenemelamine. 

“Trct-O-Lite.” Trademark for an oil-field demulsifying 
agent designed especially for breaking crude oil/ water 
emulsions. 

tri. Prefix meaning three, 
triacetate fiber. See acetate fiber. 

triacetbi (glyceryl triacetate) C 3 H 5 (CH 2 CH 3 ) 3 . 

Properties; Colorless liquid with slight fatty odor and a 
bitter taste; sp. gr. 1.160 (2CPC); b.p. 258-26CPC; sets 
to a glass below — 37° C; refractive index 1 .43 1 2 (20° C); 
flash point 300°F; wt/gal 9.7 lbs. Slightly soluble in 
water; very soluble in alcohol, ether, and other organic 
solvents. Combustible. Low toxicity. 

Derivation; Action of acetic acid on glycerol. 

Method of purification; Vacuum distillation. 

Grades; Technical; C.P.; N.D.; F.C.C. 

Containers; Tins; drums; tank cars. 

Uses; Plasticizer; fixative in perfumery; manufacture 
of cosmetics; specialty solvent; to remove carbon di- 
oxide from natural gas; medicine (external); food 
additive. 

triacontanoic acid. See melissic acid. 

1-triacontanol CH 3 (CH 2 )j 8 CH 20 H, A 30-carbon 
straight-chain fatty alcohol. 

Properties; Colorless needles from ether; m.p. about 
85-88° C; soluble in most organic solvents; insoluble 
in water. Combustible. Low toxicity. Sp. gr. at melting 
point 0.777. 

Occurrence; Beeswax; camauba wax. 

Use; Biochemical research. 

“Triafil."'*™ Trademark for electric insulating film based 
on cellulose triacetate, 

trialkyl boranes R 3 B. See tributylborane; triethylborane. 

trialkylsilanol. An alcohol derivative of silane. 

Hazard; May be toxic and flammable. 

Uses; Short stopping agent for silicone polymers. 

triallylaminc (H 2 C;CHCH 2 ) 3 N. 

Properties; Liquid; sp. gr. 0.800 (20/4°C); f.p. below 
— 70°C; b.p, I50-151°C; refractive index 1.4501 (n 
20/ D); flash point 103° F (TOC). 

Hazard; Moderate fire risk; probably toxic and irritant. 
Use; Intermediate, 

triallyl cyanuratc (CH:;CHCH 20 C) 3 N,. 

Propcnies; Colorless liquid or solid; m.p, 27.32°C; 
flash point >176°F (TOC); sp. gr. L1I33 (30°C); re- 
fractive index n 25/D 1.5049. Miscible with acetone, 
benzene, chloroform, dioxane, ethyl acetate, 
ethyl alcohol, and xylene. Combustible. 

Hazard; Moderately toxic by ingestion and inhalation. 
Uses; Polymers as monomer and modifier; organic 
intermediate. 

triallyl phosphate (CH::CHCH 20 )jPO. 

Properties; Watcr-svhite liquid; f.p. below -50° C; b.p. 


80°C (0.5 mm); refractive index 1.448 (n 25/D); sp. gr. 

l . 064 (25/ 1 5° C). Combustible. 

Containers; 55-gal drums; tank trailers. 

Hazard; Probably toxic. 

Use: Intermediate. 

triamcinolene (9a-fluoro-16a-hydroxyprednisolone) 
C21H27FO6. 

Properties: White crystalline powder; m.p. 264-268°C; 
insoluble in water; slightly soluble in usual organic 
solvents; soluble in dimethylformamide. 

Grade: N.D. 

Hazard: May be toxic. 

Use; Medicine. Also available as the acetonide. 

1.3.5- triaminobenzene C6H3(NH2)3. 

Properties: Solid; m.p., anhydrous, 129°C; hydrate, 
84-86° C (1.5 moles water). Soluble in water, acetone, 
and alcohol. Insoluble in ether, cold benzene, carbon 
tetrachloride, and petroleum ether. Combustible. 

Containers: Bottles; fiber drums. Supplied as hydro- 
chloride. 

Hazard: May be toxic. 

Uses: Ion exchange resin intermediate; wetting and 
frothing agents; photographic developers; organic 
reactions. 

2.4.6- triaminotoluene trihydrochloride 
aH2(NH2HCl)3CH3 • H 2 O. 

Properties: Light tan to cream crystals; veiy soluble in 
water; soluble in alcohol and acetone; insoluble in 
benzene. Melting point 119°C (free base). 

Containers; Bottles; fiber drums. 

Uses; Nongelatin photographic emulsion with ethylene- 
diamine for fixation; ion exchange resins; wetting and 
frothing agents; photographic developers; intermediate 
varnishes and rubber chemicals. 

2.4.6- triamino-syn-triazine. See melamine. 

triamylamine (C 5 Hii) 3 N. 

Properties: Colorless to yellow liquid; sp. gr. (2(PC) 
0.79-0.80; trimylamine content at least 98.0%; 95% 
boils between 225 and 260° C; flash point 215°F; re- 
fractive index ( 1 8° C) 1 .4374; insoluble in water; soluble 
in gasoline. Combustible. 

Derivation; Reaction of amyl chloride and ammonia. 

Containers; l-gal, 5-gaI cans; 55-gal drums. 

Hazard; Toxic and irritant. 

Uses: Corrosion inhibitor; insecticidal preparations. 

triamylbenzene (C 5 Hij) 3 C 6 H 3 . 

Properties: Colorless liquid. Sp. gr. (20° C) 0.87; boiling 
range 300-320°C; odor faintly aromatic. Flash, point 
270° F. Combustible. 

Uses; Cliemical intermediate. 

triamyl borate (CjHiOsBOs. 

Properties: Colorless liquid; sp. gr. (20° C) 0.845; boil- 
ing range 220-280° C; flash point I80°F; odor faintly 
alcoholic. Soluble in alcohol and ether. Combustible. 
Low toxicity. 

Derivation: Direct heating of boric acid and amyl 
alcohol. 

Use: Varnishes. 

tri-para-tert-amylphenyl phosphate (C 5 HiiC 6 H 4 ) 3 PO. 

Properties: Liquid. Boiling range 305-345° C at 5mm; 

m. p. 62-63° C; white solid; odorless; insoluble in water. 
Combustible. 

Hazard; Probably toxic. 

Use Plasticizer. 

tri-para-anisylchloroethylcne. See chlorotrianisene. 

triarylmethane dye. Any of a group of dyes whose 
molecular structure involves a central carbon atom 
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joined to three aromatic nuclei. C.L numbers range 
from 42000 to 44999. Tire color is due in part to the 
aromatic rings and to the chromophore groups 
j=C=NH and ==C=N — . The members of this class 
function as basic dyes for cotton, using tannin as a 
mordant, or, if they contain sulfonic acid groups, as 
acid dyes for wool and silk. Examples are malachite 
green and methyl violet. See also triphenylmethane 
dye. 

s-triazine derivatives. See ammelide; ammeline; mela- 
mine. 

s-triazine-3,5(2H,4H)dione riboside. See 6-azauridine. 
s-triazine-2,4,6-triol. See cyanuric acid. 

triazole. A five-membered ring compound containing 
three nitrogens in the ring; C2H3N3. Suggested as 
photoconductors in copying systems. 

triazone resin. One of a class of amino resins produced 
from urea, formaldehyde and a prima^ amine. Used 
in textile and fabric treatment. See dimethylolethyl- 
triazone. 

“Tribase.” Trademark for lead sulfate, tribasic. 
“Tribase-E.” Basic lead silicate sulfate. 

Uses: Stabilizer for vinyl resins. 

tribasic. See monobasic. 

tribromoacetaldehyde (bromal) CBr3CHO. 

Properties: Oily yellowish liquid; sp. gr. 2.66; b.p. 
174°C. Soluble in water, alcohol, or ether. Com- 
bustible. 

Derivation: (a) By adding bromine to a solution of 
paraldehyde in ethylacetate. (b) By adding bromine to 
absolute alcohol, fractionating, treating the fraction 
boiling at 165°C with water and distilling. 

Hazard: Probably toxic. See bromine. 

Uses; Medicine; organic synthesis. 

tribromoacetic acid CBr3COOH. 

Properties: Colorless crystals; soluble in water, alcohol, 
or ether. M.p. 135° C; b.p. 245°C. to 250° C. Com- 
bustible. 

Derivation: By oxidizing tribromoacetaldehyde with 
nitric acid. 

Hazard; Probably toxic. See bromine. 

Use: Organic synthesis. 

tribromo-tert-butyl alcohol (acetone-bromoform) 
CBr}C(CH3)20H. 

Properties; Fine white prismatic crystals; camphor 
odor and taste; m.p. 176°C. Slightly soluble in water; 
soluble in alcohol and ether. Combustible. 

Derivation; Reaction of acetone and bromoform with 
solid potassium hydroxide. 

Hazard: Probably toxic. See bromine. 

Use; Medicine. 

tribromoethanol (1,1,1-tribromoethyl alcohol) 
CBr3CH20H. 

Properties; White crystals or powder with slight aro- 
matic odor and taste; m.p. 79-82°C; b.p. 94°C (II 
mm); unstable in air and light; slightly soluble in 
water; soluble in alcohol, ether, benzene, and amyl- 
ene hydrate; aqueous and alcoholic solutions decom- 
pose on exposure to light. Combustible. 

Grade; N.F. 

Derivation: By reduction of tribromoacetaldehyde with 
aluminum isopropylate. 

Hazard; Moderately toxic. 

Use; Medicine (basal anesthetic). 


tribromomethane. See bromoform. 

l,l,l-tribromo-2-methyl-2-propanol CBr3C(CH3)20H. 
Properties: Fine white crystals; m.p. 176-1 77° C; soluble 
in water, methanol, ether. Combustible. 

Hazard; May be toxic. 

Use: Organic synthesis. 

tribromonitromethane. See bromopicrin. 

tribromophenol. See bromol. 

Irlbromophenol-bismuth. See bismuth tribromophenate. 

3,4'5-tribromosaIicylaniIide 

Br2C6H2(0H)C(0)NHC6H4Br. An active antiseptic; 
used in soaps. 

tributoxyethyl phosphate [CH3(CH2)30(CH2)20]3P0. 
Properties: Slightly yellow oily liquid. Insoluble or 
limited solubility in glycerin, glycols and certain 
amines. Soluble in most organic liquids. Sp. gr. 1.020 
(20° C); f.p. — 70°C (viscous liquid); boiling range 
215-228°C (4 mm); flash point 435° F; refractive 
index 1.434 (25° C). Combustible. 

Containers; 5-gal cans; 55-gaI steel drums. 

Hazard: May be toxic. 

Uses; Primary plasticizer for most resins and elasto- 
mers; floor finishes and waxes; flame-retarding agent. 

tri-n-butyl aconitate C3H3(COOCfH9)3. 

Properties; Colorless, odorless liquid; sp. gr. 1.018 
(2&C); refractive index 1.4500-1.4530 (25° C); b.p. 
190°C (3 mm); insoluble in water; soluble in organic 
solvents. Combustible. 

Containers: Drums; tank cars. 

Uses: Plasticizer-stabilizer for vinylidene chloride 
polymers, synthetic rubbers, and cellulosic lacquers; 
insecticides. 

tri-n-butylaluminum (CH3CH2CH2Ch2)3Al. 

Properties: Colorless pyrophoric liquid; density 0.823 
g/ml (20=0; f.p- -26.7° C. 

Derivation; Exchange reaction of butene- 1 and isobutyl 
aluminum. 

Hazard: Highly flammable, dangerous fire risk. Ignites 
spontaneously. 

Use; Production of organo-tin compounds. 

Shipping regulations; (Rail) Pyrophoric liquid, n.o.s.. 
Red label. (Air) Not acceptable. 

tri-n-butylamine (C4H9)3N. 

Properties: Pale yellow liquid with amine odor. B.p. 
214°C; f.p. -70°C; sp. gr. (20/20°C) 0.8; wt/gal 6.5 
lbs; refractive index 1.4297 (n 20/ D); flash point (open 
cup) 185°F. Slightly soluble in water; soluble in most 
organic solvents. Combustible. Low toxicity. 
Derivation: By reaction of butanol or butyl chloride 
with ammonia. 

Grade: Technical. 

Containers: 5-, 55-gal drums; tank cars. 

Uses: Solvent; inhibitor in hydraulic fluids; inter- 
mediate. 

tri-n-butylborane (tri-n-butylborine) 
(CH3CH2CH2CH2)3B. 

Properties; Colorless pyrophoric liquid; f.p. — 34°C; 
b.p. +170°C (222 mm); density (25°C) 0.747 g/ml; 
vapor pressure (20° C) 0.1 mm; refractive index (n 
20/ D) 1.4285; insoluble in water, soluble in most or- 
ganic solvents. Flash point — 32°F. 

Hazard: Highly flammable, dangerous fire risk; store 
and use in inert atmosphere; ignites spontaneously in 
air. 
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Uses: Petrochemical industry; organic reactions; 
catalyst. . . 

Shipping regulations; (Rail) Pyrophonc liquid n.o.s.. 
Red label. (Air) Not acceptable. 

tributyl borate (butyl borate) (Ci 119 ) 3803 . 

Properties: Water-white liquid; sp. gr. 0.8550-0.8570; 
b.p. 232.4° C; distillation range, 85% distills between 
135°C and 140°C (40 mm); refractive index (n 25/D) 
1.4071; f.p. less than -70°C; viscosity 1.601 cp 
(25° C); flash point (open cup) 200° F; hydrolyzes 
rapidly; miscible with common organic liquids. Com- 
bustible. 

Derivation: From butyl alcohol and boric acid. 

Uses: Welding fluxes; intermediate in preparation of 
borohydrides; flame retardant for textiles (with boric 
acid). 

tri-n-butylborine. See tri-n-butylborane. 
tri-n-butylchlorostannane. See tributyltin chloride. 

tributyl citrate (butyl citrate) C 3 H 50 (C 00 C)H 9 ) 3 . 
.Properties; Colorless or pale yellow, stable, odorless 
nonvolatile liquid. Practically insoluble in water. 
F.p. — 20°C: b.p. approximately 233.5°C at 22.5 mm; 
flash point 315°F (COC); refractive index 1.4453 at 
20° C; sp. gr. (25/25° C) 1.042; wt/gal 8.7 lbs at 
68° F; pour point -80° F; viscosity (25° C) 31.9 cp. 
Combustible. Low toxicity. 

Grade; Technical. 

Containers; Cans; drums; tank cars. 

Uses: Plasticizer; antifoam agent; solvent for nitro- 
cellulose. 

tributyl(2,4-dichlorobenzyl)phosphonium chloride 

CliQHsCHiP (CiH^jCl. 

Properties: White, crystalline solid with a mild aromatic 
odor; soluble in water, acetone, ethanol, isopropanol 
and hot benzene; insoluble in hexane and ether; techni- 
cal grade melts 1 14- 120° C. 

Use; Growth retardant for ornamental plants. 

2,4,6-tri-tert-butylphenol [(CH 3 ) 3 C],C 6 H:OH. 

Properties: Solid; m.p. 131°C; insoluble in water; 
soluble in most organic solvents. Combustible. 
Hazard: Moderately toxic. 

Use; Permissible antioxidant for aviation gasolines 
(when mixed with other butylphenols) (ASTM). 

tri-para-tert-butylphenyl phosphate 

[(CH,)3CQH40],P0. 

Properties; Solid; b.p. (5 mm) 320°C; m.p. 102-105°C; 
flash point 545° F; insoluble in water. Combustible. 
Hazard: May be toxic. 

Use; Plasticizer. 

tributyl phosphate (TBP) (CiH 9 ) 3 P 04 . 

Properties: Stable, colorless, odorless liquid. Miscible 
with most solvents and diluents. Soluble in water. Re- 
fractive index 1.4226 at 25° C; b.p. 292° C; latent heat 
of vaporization 55.1 cals/gm at 289°C; f.p. below 
-80° C; flash point 295° F (COC); Saybolt viscosity 
38.6 seconds at 85° F; wt/gal 8.19 lbs; sp. gr. 0.978 
(20/20°C). Combustible. 

Grade; Technical. 

Containers; 1-gal cans; 5-, 55-gal steel drums; tank cars. 
HaMrd: Toxic by ingestion and inhalation. Irritant to 
skin. Tolerance 5 mg per cubic meter of air. 

Uses: Heat-exchange medium; solvent extraction of 
metal ions from solution of reactor products; solvent 
for nitrocellulose, cellulose acetate; plasticizer; pig- 
ment grinding assistant; antifoam agent; dielectric. 

tri-n-butyl phosphine (CHjCHjCH.CHjIjP. 

Properties: Colorless liquid with garlic odor. Sp. gr. 
0.8100 (min at 25/4°Q; f.p. -60 to -65°C; b.p. 


240°C; flash point 104°F; autoignition point 392° F; 
refractive index 1.463 (20° C); almost insoluble in 
water; miscible with ether, methanol, ethanol, ben- 
zene. An organic base and strong reducing agent. Com- 
bustible. 

Uses: Polymerization cross-linking catalyst; organic 
intermediate; fuels. 

tributyl phosphite (C 4 H 90 ) 3 P. 

Properties; Water-white liquid; b.p. 120°C (8 mm); sp. 
gr. 0.911 (25°Q; refractive index (n 25/D) 1.4301; 
flash point 250° F. Decomposes in water. Soluble 
in common organic solvents. Combustible; low 
toxicity. 

Containers: Carboys. 

Uses: Additive for greases and extreme-pressure lu- 
bricants; stabilizer for fuel oils and polyamides; gas- 
oline additive. 

0 , 0 , 0 -tributyI phosphorothioate (tributyl thiophos- 
phate) (C)H 90 ) 3 PS. 

Properties; Colorless liquid with characteristic odor. 
B.p. (4.5 mm) 142- 145° C; sp. gr. 0.987; flash point 
(COC) 295° F. Insoluble in water; soluble in most 
organic solvents. Combustible. 

Containers: Bottles; drums. 

Hazard: Highly toxic. 

Uses; Plasticizer; lubricant additive; antifoam agent; 
hydraulic fluid; intermediate. 

Shipping regulations; (Rail, Air) Organic phosphates, 
n.o.s., Poison label. Not accepted on passenger planes. 

S,S,S-tributyI phosphorotrithioate (“DEF”) 
(C4H9S)3P0. 

Properties: Liquid; boiling point ISOJ’C (0.3 mm). In- 
soluble in water; soluble in aliphatic, aromatic, and 
chlorinated hydrocarbons. 

Hazard; Toxic. Possible cholinesterase inhibitor. 

Use: Cotton defoliant. 

tributylphosphorotrithioite (GH9S)3P. 

Properties; Nearly colorless liquid; insoluble in water; 
soluble in a variety of organic solvents; b.p. (0.08 mm) 
115-134°C; sp. gr. 1.02 (20°C); refractive index 
1.542 (25° C). 

Derivation; Reaction of butyl mercaptan with phos- 
phorus trichloride. 

Hazard: Probably toxic. 

Use; Cotton defoliant. 

tributyl thiophosphate. See tributyl phosphorothioate. 

tributyltin acetate (C4H9)3SnOOCCH3. 

Properties: White crystalline solid. 

Derivation: Reaction of sodium acetate with tributyltin 
chloride. 

Hazard; Toxic. Tolerance (as Sn), 0.1 mg per cubic 
meter of air. 

Uses; Fungicide and bactericide, 
tributyltin chloride (tri-n-butylchlorostannate) 

(C,H9)2SnCl. 

Properties: Colorless liquid; soluble in the common 
organic solvents, including alcohol, heptane, benzene 
and toluene; insoluble in cold water, but hydrolyzes in 
hot water. Sp. gr. 1.20 (20/4°C); refractive index 
1.4903 (n 25/D); b.p. 145-147°C (5 mm). 

Derivation: Reaction of tetrabutyltin with dibutyltm 
chloride. 

Hazard: Toxic. Tolerance (as Sn), 0,1 mg per cubic 
meter of air. 

Uses: Rodenticide; intermediate; rodent-repellent 
cable coatings. 

tributyltin oxide (C4H9)3SnOSn(CtH9)3. 

Properties; Colorless to pale yellow liquid; soluble in 
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many organic solvents; practically insoluble in water; 
b.p. 180°C (2 mm) 

Hazard: Toxic. Tolerance (as Sn), 0.1 mg per cubic 
meter of air. 

Uses: Bactericide, fungicide; intermediate. 

tri-n-butyl tricarballylate 

(C4H90C0CH2)2CHC00C4H9. 

Properties: Liquid. Sp. gr. (24° C) 1.004; refractive index 
(26.5° C) 1.4388; b.p. 305° C; insoluble in water. 
Combustible. 

Use: Plasticizer. 

tributyrin. See glyceryl tributyrate. 

tricalcium aluminate. See calcium aluminate. 

tricalcium citrate. See calcium citrate. 

tricalcium orthoarsenate. See calcium arsenate. 

tricalcium orthophosphate. See calcium phosphate, tri- 
basic. 

tricalcium phosphate. See calcium phosphate, tribasic. 

tricalcium silicate. See cement, Portland. Also used as an 
anticaking agent in foods (up to 2%). 

tricamba. Generic name for 3,5,6-trichloro-ortho-anisic 
acid, QHCl 3 (COOH)(OCH 3 ). 

Properties: Crystals; m.p. t37-139°C. Very slightly 
soluble in water; moderately soluble in xylene; freely 
soluble in alcohol. 

Hazard: May be toxic. 

Use: Herbicide. 

tricarbimide. See cyanuric acid, 
tricarboxylic acid cycle. See TCA cycle. 

“Trichlor.” Trademark for trichloroethylene. 

trichlorfon (dylox). Generic name for 0,0-dimethyI 
(2,2,2-tri-chloro-l-hydroxyethyl)phosphonate, 
(CH30)2P(0)CH(0H)CCl3. 

Properties: White crystalline solid; m.p. 83-84° C; b.p. 
100°C (1 mm); sp. gr. 1.73 (20/4° C). Soluble in water, 
benzene, chloroform, ether; insoluble in oils. 

Hazard: Highly toxic; cholinesterase inhibitor. Ab- 
sorbed by skin. Use may be restricted. 

Use: Systemic insecticide. 

Shipping regulations: (Rail, Air) Organic phosphates, 
n.o.s. Poison label. Not acceptable on passenger 
planes. 

trichloroacetaldehyde. See chloral, 
trichloroacetaldehyde, hydrated. See chloral liydrate. 

trichloroacetic acid (TCA) CCI3COOH. 

Properties; Deliquescent colorless crystals; sharp 
pungent odor; sp. gr. 1.6298; m.p. 57.5°C; b.p. 
197.5° C; soluble in water, alcohol, and ether. Flash 
point, none. Nonflammable. 

Derivation: (a) Treating chloral hydrate with fuming 
nitric acid; (b) from glacial acetic acid by the action 
of chlorine in presence of sunlight, ultraviolet radia- 
tion or catalysts. 

Grades; Technical; C.P.; U.S.P. 

Containers: Tightly stoppered glass bottles; drums; 
ca riots. 

Hazard; Toxic by ingestion and inhalation; strong 
irritant to skin and tissue. 

Uses: Organic synthesis; reagent for detection of 
albumin; medicine; pharmacy; herbicides. 

Shipping regulations; (solid and solution) (Air) Corro- 
sive label. (Rail) Not listed. 


trichloroacefyl chloride CCI 3 COCI. Liquid; sp. gr. 
1.654 (0/4°C); b.p. 118°C. Decomposes in water; 
soluble in aleohol. 

Hazard: Highly toxic by ingestion and inhalation; 
strong irritant to skin and tissue. 

Shipping regulations: (Rail) Not listed. (Air) Not 
acceptable. 

S-2,3,3-trichloroallyl-N,N-diisopropylfhiolcarbamate 

[(CH3)2CH]2NC(0)SCH2CCl;CCl2. 

Properties; Oily liquid; b.p. 148-149°C (9 mm); m.p. 
29-30° C. Practically insoluble in water; soluble in 
alcohol, acetone, ether, and heptane. Combustible. 
Hazard: Probably toxic. 

Use: Herbicide. 

trichloro-ortho-anisic acid. See tricamba. 

1.2.3- frichlorobenzene C 6 H 3 CI 3 . 

Properties: White crystals; sp. gr. (solid) 1.69; refractive 
index (19°C) 1.5776; b.p. 221°C; m.p. 52.6°C; 
insoluble in water; slightly soluble in alcohol; soluble 
in ether. Flash point 235° F (closed cup); combustible. 
Hazard; Moderately toxic by ingestion and inhalation. 
Use; Organic intermediate. 

1.2.4- trichlorobenzene C 6 H 3 CI 3 . 

Properties: Colorless, stable licjuid. Odor similar to that 
of ortho-dichlorobenzene. Miscible with most organic 
solvents and oils. Insoluble in water. Sp. gr. 1.4634 
(25°C); b.p. 213°C; m.p. 17°C; flash point 210°F. 
Combustible. 

Derivation; Chlorination of monochlorobenzene. 
Grades: Technical; 99%; mixture of 1,2,4- and 1,2,3- 
isomers distilling at 213-219°C. 

Containers; Cans; drums; tank cars. 

Hazard: Moderately toxic by ingestion and inhalation. 
Uses: Solvent in chemical manufacturing; dyes and in- 
termediates; dielectric fluid; synthetic transformer oils; 
lubricants; heat-transfer medium; insecticides. 

2,3,6-trichIorobenzyloxypropanol 

(Cl)3C6H2Ch20CH2CH(CH3)0H. 

Properties: Liquid; b.p. 121-I24°C (0.1 mm). Almost 
insoluble in water; soluble in most organic solvents. 
Combustible. 

Hazard: Moderately toxic by ingestion and inhalation. 
Use; Herbicide. 

1.1.1- frichloro-2,2-bis(chIorophenyI)ethane. See DDT. 

1.1.1- lrichIoro-2,2-bis(para-methoxyphenyl)ethane. See 
methoxychlor. 

B-trichloroborazoIe BC1NHBC1NHBC1I4H. 

Properties; Wliite crystalline solid; m.p. 84.5-85.5° C; 
b.p. 96.5-98°C/37 mm. Soluble in many organic sol- 
vents. Highly reactive. 

Uses: Intermediate; gelling agent; catalyst; complexing 
agent. 

trichlorobromomethane. See bromotrichloromethane. 

Irichlorobutyraldehyde hydrate. See butyl chloral hy- 
drate. 

3.4.4 - trichlorocarbanilide C 6 H 3 CI 2 NHCONHC 6 H 4 CI. 
Colorless, heat-resistant, white powder; m.p. 25(PC. 
Used as a bacteriostat in soaps and detergents, plastics. 

1.1.1- trichloroethanc (methyl chloroform) CH3CCI3. 
Properties: Colorless liquid; sp. gr. 1.325; b.p. 75°C; 

f.p. — 38°C. Insoluble in water; soluble in alcohol and 
ether. Flash point, none. Nonflammable. 

Containers; Drums; tank cars. 
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Hazard: Moderately toxic by inhalation. Tolerance, 
350 ppm in air. Safety data sheet available from 
Manufacturing Chemists Assn., Washington, D.C. 
Uses: Solvent for cleaning precision instruments; metal 
degreasing; pesticide. 

1,1,2-trichIoroethane (vinyl trichloride; beta-trichloro- 
ethane) CHChCH.Cl. 

Properties: Clear, colorless liquid. Characteristic sweet 
odor. B.p. 113.7°C;sp. gr. 1.4432 (2(PC/4°C); refrac- 
tive index 1.4458; vapor pressure 16.7 mm (20°C); 
wt/gal 12.0 lbs (20° C); f.p. -36.4° C; flash point, none; 
nonflammable. Miscible with alcohols, ethers, esters, 
and ketones; insoluble in water. 

Grade: Technical. 

Containers: 55-gal drums; tank cars. 

Hazard: Toxic and irritant. Absorbed by skin. 
Tolerance, 10 ppm in air. 

Uses: Solvent for fats, oils, waxes, resins, other prod- 
ucts; organic synthesis. 

trichloroethanol CChChiOH. 

Properties: Viscous liquid;- ether-like odor. Slightly 
soluble in water; miscible with alcohol, ether, and 
carbon tetrachloride. B.p. 150PC; f.p. (approx) 13°C; 
sp. gr. (25/ 4° C) 1.541. Combustible. 

Hazard: Moderately toxic. 

Use: Intermediate; anesthetic. 

trichloroethylene (tri) CHChCCl:. 

Properties: Stable, low-boiling, colorless, photoreactive 
liquid. Chloroform-like odor. Will not attack the com- 
mon metals even in the presence of moisture; b.p. 
86.7°C; f.p. -73°C; sp. gr. 1.456-1.462 (25/25°C); 
refractive index 1 .4735 (27° C). Miscible with common 
organic solvents; slightly soluble in water. Non- 
flammable. 

Derivation; From tetrachloroethane by treatment with 
lime or alkali in the presence of water, or by 
thermal decomposition, followed by steam distillation. 
Grades; U.S.P.; technical; high purity; electronic; 
metal degreasing; extraction. 

Containers: Cans; drums; tank trucks; tank cars. 
Hazard; Toxic by inhalation; causes cancer in mice. 
Use may be restricted. Tolerance, 100 ppm in air. 
Use prohibited in some states. Safety data sheet 
available from Manufacturing Chemists Assn., Wash- 
ington, D.C. 

Uses; Metal degreasing; extraction solvent for oils, fats, 
waxes; solvent dyeing; dry cleaning; refrigerant and 
heat exchange liquid; fumigant; cleaning and drying 
electronic parts; diluent in paints and adhesives; 
textile processing; chemical intermediate; aerospace 
operations (flushing liquid oxygen). 

trichlorofluoromcthane (fluorotrichloromethane; fluoro- 
carbon-1 1) CCljF. 

Properties; Colorless, nearly odorless, volatile liquid. 
B.p. 23.7°C; f.p. -111°C; sp. gr. 1.494 (17.2°C); 
critical pressure 43.2 atm. Noncombustible. 
Derivation; From carbon tetrachloride and hydrogen 
fluoride, in the presence of fluorinating agents such 
as antimony tri- and pentafluoride. 

Grades: Technical; 99.9% min. 

Containers: Drums; cylinders. 

Hazard: Tolerance, 1000 ppm in air. 

Uses: Solvent; fire e.\tinguishers; refrigerant; air con- 
ditioning; chemical intermediate; blowing agent. 

trichloroisocjanuric aeid (I,3,5-trichloro-s-triazine- 
2,4,6-trionc) OCNCICONCICONCI. 

I I 

Properties; Wiite, slightly hygroscopic, crystalline 
powder or granules; loose bulk density (approx) 


powder 31 Ibs/cu ft, granular 60 Ibs/cu ft. Available 
chlorine 85%; decomp. 225° C. 

Containers: 200-lb fiber drums. 

Hazard: Moderately toxic by ingestion. Fire risk in 
contact with organic materials, strong oxidizing agent. 

Uses: Active ingredient in household dry bleaches, 
dishwashing compounds, scouring powders, detergent- 
sanitizers, commercial laundry bleaches; swimming 
pool disinfectant; bactericide, algicide, bleach and 
deodorant. 

Shipping regulations; Dry, containing more than 39% 
available chlorine: (Rail) Yellow label. (Air) Oxidizer 
label. 

trichloroisopropyl alcohol. See isopral. 

frichloromelamine (N,N',N"-trichloro-2,4,6-triaraine- 

l, 3,5-triazine) Tic(NHCl)NC(NHCl)NC(NHCl). 

Properties; Fine white powder; slightly soluble in 

water and glacial acetic acid; insoluble in carbon 
tetrachloride and benzene; pH saturated aqueous solu- 
tion 4. Low toxicity. 

Derivation; By chlorination of melamine. 

Grades: 89% available chlorine; see “Sterimine.” 

Containers: Polyethylene bags in fiber drums. 

Hazard: Dangerous fire risk; can ignite spontaneously 
in contact with reactive organic materials. Autoigni- 
tion temp. 320° F. 

Uses; Chlorine bleach and bactericide. 

Shipping regulations; (Rail, Air) Not listed. 

trichloromethane. See chloroform. 

alpha-(frichloromefhyl)benzyl acetate. See trichloro- 
methylphenylcarbinyl acetate. 

trlchloromethyl chloroformate (diphosgene) 
ClCOOCClj. 

Properties; Colorless liquid. Odor similar to phosgene 
(newmown hay). Decomposed by heat, porous sub- 
stances, activated carbons (with evolutiori of phos- 
gene); also by alkalies, hot water. Soluble in alcohol, 
benzene, and ether. Sp. gr. 1.65 (15°C); b.p. 127- 
128°C; f.p. — 57°C; vapor density 6.9 (air= 1); refrac- 
tive index 1.45664 (22° C). Noncombustible. 

Derivation: (a) By chlorinating methyl formate, (b) 
By chlorinating methyl chloroformate. In both 
methods the mixture of chloro-derivatives is then 
separated by fractionation. 

Grade: Technical. 

Hazard: Highly toxic by inhalation and ingestion. 
Strong irritant to tissue. 

Uses: Organic synthesis; military poison gas. 

Shipping regulations; (Rail) Poison gas label. Not 
accepted by express. (Air) Not acceptable. Legal label 
name: diphosgene. 

trichloromethyl ether CHCI 2 OCH 2 CI. 

Properties; Liquid. Pungent odor. Sp. gr. 1.5066 
(10°C); b.p. 130-132°C. Soluble in alcohol, benzene, 
and ether; insoluble in water. 

Hazard; Strong irritant to eyes and skin; evolves 
lachrymatory fumes. 

N-(trichloromethylmercapfo)-fcfrahydrophthalimide. 

See captan. 

trichloromethylphenylcarbinyl acetate (alpha-(trichloro- 
methyl)benzyl acetate) C6H5CH(CCl3)OOCCH3. 

Properties; VlOiite crystalline solid; intense rose odor; 

m. p. 86-88°C. Clearly soluble in 18 parts of 95% 
alcohol. 

Containers: Fiber drums. 

Uses; Perfumes; fixative for essential oils and perfumes. 
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trichloromethylphosphonic acid CCl 3 PO(OH) 2 . Strong 
dibasic acid, soluble in water and alcohol; insoluble in 
benzene and hexane. 

Uses; Catalyst and condensation agent. 

l,l,l-trichIoro-2-methyl-2-propanol, See chlorobutanol. 

trichloromethylsulfenyl chloride (perchloromethyl mer- 
captan). CISCCI 3 . 

Properties; Yellow, oil liquid. Disagreeable odor. Mildly 
decomposed by moist air. Subject to the action of 
oxidizing agents, reducing agents, chlorine, etc. sp. gr. 
1.722 (0°C); b.p. 148-i49°C (decomposes); vapor 
density 6.414; volatility 18,000 mg/cu m (20°C). In- 
soluble in water. Nonflammable, but supports combus- 
tion. 

Derivation; Chlorination of carbon disulfide, thio- 
phosgene, or methyl thiocyanate. 

Grade; Technical. 

Containers; Steel bottles. 

Hazard; Highly toxic by ingestion and inhalation; 
strong irritant to eyes and skin. Tolerance, 0. 1 ppm 
in air. 

Uses; Organic synthesis; dye intermediate; fumigant. 
Shipping regulations; (Rail, Air) Poison fabef. Not 
acceptable on passenger planes. Legal label name 
perchloromethyl mercaptan. 

N-[(trichloromethyl)fhio]-4-cyclohexene-l,2-dicarboxi- 
mide. See captan. 

trichloronaphthalene. See chlorinated naphthalene, 
trichloronitromethane. See chloropicrin. 

thrichloronitrosomethane CCI 3 NO. 

Properties; Dark blue liquid. Unpleasant odor. Slowly 
decomposes, but is more stable in solution. Soluble 
in alcohol, benzene, ether; insoluble in water. Sp. gr. 
1.5(20°C); b.p. 5°C(70mm). 

Derivation; Interaction of sulfuric acid, sodium tri- 
chloromethylsulfinate, and sodium nitrate. 

Grade; Technical. 

Hazard; Strong irritant to eyes and tissue. 

Uses; Organic synthesis; military poison gas (lachry- 
mator). 

trichlorononylsilane. See nonyl trichlorosilane. 
trichlorooctadecylsilane. See octadecyltrichlorosilane. 
trichlorooctylsilane. See octyl trichlorosilane. 

2.4.5- trichlorophenol C 6 H 2 CI 3 OH. 

Properties; Gray flakes in sublimed mass with a 
strong phenolic odor; sp. gr. (25/4°C) 1.678; b.p. 
252°C; m.p. 68-70°C; no flash point. Soluble in al- 
cohol, ether, and acetone. Nonflammable. 

Hazard; May cause skin irritation. 

Uses; Fungicide, bactericide. 

2.4.6- (richlorophcnoI Cf,H:CliOH, (2,4,6-T). 

Properties: Yellow flakes with strong phenolic odor; 

sp. gr. (25/4°C) 1.675; f.p. bl^C; b.p. 248-249°C; no 
flash point. Soluble in acetone, alcohol, and ether. 
Nonflammable. 

Hazard: May cause skin irritation. 

Use; Fungicide, herbicide, defoliant. 

2,4,5-frichlorophcnoxvacctic acid (2,4,5-T) 
C<,H2C1.,0CH2C02H. 

Properties; Light tan solid; m.p. 151-153°C; soluble 
in alcohol; insoluble in water; available as sodium 
and amine salts. 

Containers; 50-, and 200-lb drums. 


Hazard: Toxic. Tolerance, 10 mg per cubic meter of 
air. Permitted by EPA for use on rice, range land and 
rights of way; all other uses cancelled. See also dioxin. 
Uses: Plant hormone; herbicide; defoliant. 

2-(2,4,5-trichlorophenoxy)ethyl 2,2-dichIoropropionate. 
See erbon. 

2-(2,4,5-frichIorophenoxy)propionic acid. See silvex. 

2.4.5- trichlorophenyI acetate C 6 H 2 CI 3 OOCCH 3 . 

Hazard; May be toxic. 

Use; As fungicide, especially on cotton seed. 

1,2,3-frichIoropropane CH 2 CICHCICH 2 CI. 

Properties: Colorless liquid; sp. gr. 1.3888 (20/4°C); 
f.p. — 15°C; b.p. 156.I7°C; refractive index (n 
20/D) 1.4822. Flash point (COC) 180°F. Slightly 
soluble in water; dissolves oils, fats, waxes, chlori- 
nated rubber and numerous resins. Combustible. 
Autoignition temp. 580° F. 

Derivation: Chlorination of propylene. 

Hazard; Toxic by inhalation, and skin absorption. 
Strong irritant. Tolerance, 50 ppm in air. 

Uses; Paint and varnish remover; solvent; degreasing 
agent. 

trichlorosilane 

(1) SiHCb (silicochloroform). 

Properties; Colorless, volatile liquid; sp. gr. 1.336; 
f.p. — I27°C; b.p. 32°C; refractive index 1.3990. 
Soluble in benzene, ether, heptane, perchloroethyl- 
ene; decomposed by water. Flash point 7°F. 
Containers: To 55-gal drums. 

Hazard: Flammable, dangerous fire risk. Moderately 
toxic. 

Use; Laboratory synthesis of organic silanes (trimethyl 
silane and triphenyl silane). 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. Not acceptable on passenger 
planes. 

(2) Generic name for compounds of the formula 
RSiCL of which methyl trichlorosilane, CHjSiCls, is 
most important. 

N,N',N"-trichloro-2,4,6-triamine-I,3,5-triazine. See tri- 
chloromelamine. 

2.4.6- trichloro-l,3,5-friazine. See cyanuric chloride. 

l,3,5-trichloro-s-triazine-2,4,6-trione. See trichloroiso- 
cyanuric acid. 

trichlorotrifluoroacetone (1,1 ,3-trichloro- 1 ,3,3-trifluoro- 
acetone) CCI 2 FCOCCIF 2 . 

Properties; Colorless liquid; b.p. 84.5°C; f.p. below 
— 78°C. Soluble in all proportions with water and 
most organic solvents. Stable to acid but not alka- 
lies. Nonflammable. 

Hazard; Strong irritant to eyes. 

Uses: Solvent in acid media; complexing agent. 

l,l, 2 -trichloro-l, 2 , 2 -trifluoroethane (trifluorotrichloro- 
ethane) CCI 2 FCCIF 2 . 

Properties; Colorless, nearly odorless, volatile liquid. 
B.p. 47.6°C; f.p. — 35°C; critical pressure 33.7 atm; 
sp. gr. 1.42 (25°C). Noncombustible. 

Derivation: From perchloroethylene and hydrofluoric 
acid. 

Grades: Technical; spectrophotometric. 

Containers: Drums. 

Hazard; Tolerance, 1000 ppm in air. 

Uses; Dry-cleaning solvent; fire extinguishers; refrig- 
erant; air-conditioning units; to makechlorotrifluoro- 
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ethylene; blowing agent; polymer intermediate; sol- 
vent drying; dry-ing electronic parts and precision 
equipment. 

Iricholine citrate (tris(2-hydroxyethyl)trimethylatnmo- 
nium citrate) [(CH5)jNCH2CH20H]3 ■ QHsO?. 
Containers: Carboys (65% solution); drums. 

Uses; Medicine; nutrition. 

“Triclene.”’'' Trademark for trichloroethylene (q.v.). 
Available in five grades. 

tricobalt tetrao.vide. See cobalto-cobaltic oxide. 

“Tricoloid.”’"' Trademark for tricyclamol chloride 
(q.v.). 

tricosane CH3(CH2)2iCH3. 

Properties; Glittering leaflets. Soluble in alcohol; in- 
soluble in water. Sp. gr. 0.779 (48°C); b.p. 234'’C 
(15 mm); m.p. 48°C. Combustible. 

Grade; Technical. 

Containers; Bottles; fiber containers. 

Use: Organic synthesis. 

n-tricosanoic acid CH3(CH2)2iCOOH. A saturated 
fatty acid not normally found in natural fats or oils. 
Synthetic compound is a white crystalline solid; m.p. 
79.1°C. Purified product is used in medical research 
and as reference standard for gas chromatography. 

tri-meta, para-crcsyl borate (CH3C6H4)3B03. 

Properties; Light amber liquid; sp. gr. 1.065 (25°C); 
b.p. 385-395''C; refractive index 1.5480 (24°C); flash 
point 240° F (COC). Soluble in all proportions in 
acetone, benzene, chloroform, hydrolyzes on contact 
with H2O. Combustible. 

Containers: 55-ga! drums. 

Hazard: Moderately toxic. 

Uses; Plasticizer; organic synthesis. 

tricresji phosphate (tritolyl phosphate; TCP) 
(CH3QH40)3P0. A mixture of isomers. 

Properties: Practically colorless, odorless liquid. Sta- 
ble, nonvolatile. B.p. 420°C; refractive index 1.556 
(25°C); sp. gr. 1.162 (25/25°C); wt/gal 9.7 lb; crys- 
tallizing point below — 35°C. Miscible with all the 
common solvents and thinners, also with vegetable 
oils; insoluble in water. Flash point 437° F; autoigni- 
tion temp. 770° F. Combustible. 

Derivation; From cresol and phosphorus oxychloride. 
Containers: 1-, 5-, 55-gal drums; tank cars. 

Hazard; Moderately toxic by ingestion and skin ab- 
sorption. The ortho isomer is highly toxic; its toler- 
ance is 0. 1 mg per cubic meter of air. 

Uses: Plasticizer for polyvinyl chloride, polystyrene, 
nitrocellulose; fire retardant for plastics; air filter 
medium; solvent mixtures; waterproofing; additive 
to extreme pressure lubricants; hydraulic fluid and 
heat exchange medium. 

tricresyl phosphite (CHsQH^OiP. 

Properties; Colorless liquid; slight phenolic odor. 
B.p. (0.11 mm) 19rC; sp. gr. (20/4°C) 1.115; Hash 
point (open cup) 440° F. Insoluble in water; miscible 
with acetone, alcohol, benzene, ether, and kerosine. 
Combustible. 

Grade: Technical. 

Uses: Stabilizer and plasticizer for plastics and resins, 
tricyanic acid. Sec cyanuric acid, 
tricyclamol chloride 

aH„C(C«H,)(OH)CHjCH2C4HgN- CHjCl. I-Cyclo- 
hcxyl-I-phenyl-3-pyrrolidino-l-propanol methylchlo- 
ride. 

Properties; White, extremely bitter, crystalline pow- 


der; faint characteristic odor; soluble in alcohol and 
in water. 

Use: Medicine. 

tricyclic. An organic compound comprised of three 
(only) ring structures, which may be the same or dif- 
ferent, e.g., anthracene, 

sym-tricyclodecane. See adamantane. 

tricyclohexyl borate. See boric acid ester. 

n-tridecane CH3(CH2)iiCH3. 

Properties; Colories liquid. Soluble in alcohol; insol- 
uble in water. Sp. gr. 0.755 (20/4°C); b.p. 225.5°C; 
f.p. — 5.45°C; refractive index 1.4250 (20/D); flash 
point 175°F. Combustible; low toxicity. 

Grades; 95%; 99%; research. 

Containers; Glass bottles; 1-, 5-gal drums. 

Uses; Organic synthesis; distillation chaser. 

n-tridecanoic acid (tridecylic acid; tridecoic acid) 
CH3(CH2 )iiCOOH. a saturated fatty acid usually 
prepared synthetically. 

Properties: Colorless crystals; m.p. 44.5°C; sp. gr. 
0.8458 (80/4°C); b.p. 312.4°C, 192.2°C (16 mm); re- 
fractive index i.4328 (50°C). Slightly soluble in wa- 
ter; soluble in alcohol and ether. Combustible; low 
toxicity. 

Grade; 99% pure. 

Uses; Organic synthesis; medical research. 

tridecanol. See tridecyl alcohol. 

tridecoic acid. See n-tridecanoic acid. 

tridecyl alcohol (tridecanol). A commercial mixture of 
isomers of the formula C12H2SCH2OH. 

Properties: Low-melting white solid with pleasant 
odor; b.p. 274°C; m.p. 3i°C; sp. gr. (20/20°C) 
0.845; wt/gal 7,0 lb; flash point (TOC) 180°F. Com- 
bustible; low toxicity. 

Derivation; Oxo process (q.v.) from C15 hydrocarbons. 

Grade; Technical. 

Containers: 55-gal drums; tank cars. 

Uses; Esters for synthetic lubricants; detergents; anti- 
foam agent; other tridecyl compounds; perfumery. 

tridecylbenzene (1-phenyltridecane) C6Hs(CH2)i2CH.i. 

Properties; Colorless liquid; sp. gr. 0.85-0.86 (60/ 
60° F); refractive index 1.4815-1.4830. Combustible. 

Use: Detergent intemediate. 

tridecylic acid. See n-tridecanoic acid. 

tri(decyl) orthoformate CH(OCioH2i)3. 

Properties: Liquid; b.p. 194°C; f.p. —15 to -20°C; 
refractive index 1.448; insoluble in water; soluble in 
benzene, naphtha, ether, and alcohol. 

Use: To remove small quantities of water from ethers 
or other solvents where acid catalysts can be em- 
ployed. 

tri(decyl) phosphite (CioH2iO)3P. 

Properties; Water-white liquid; decyl alcohol odor; 
sp. gr. 0.892 (25/15.5°C); m.p. less than O'lC; re- 
fractive index 1.4565 (25°C). Flash point 455°F. 
Combustible. 

Containers: 55-gal drums. 

Uses; Chemical intermediate; stabilizer for polj^inyl 
and polyolefin resins. 

tridihexethyl chloride 

C6H„C(C6H5)(0H)CH2CH2N(C2H5)2 • C2H5CI. (3- 
Diethylamino-I-phenyl-I-cyclohexylpropanol elho- 
chloride). 

Properties: Wliite, odorless, crystalline powder, bitter 
taste. Freely soluble in water, in methanol, in chloro- 
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form, and in alcohol. Practically insoluble in ether 
and in acetone. Melting range 198-202°C. 

Grade; N.F. 

Use: Medicine. 

2,4,6-tri{dimethylaminomethyl)phenol 

[(CH3)2NCH2]3C6H20H. 

Properties: Liquid; refractive index 1.5 1 81. Combus- 
tible. 

Hazard; May be toxic. 

Uses: Antioxidants, acid neutralizers, stabilizers, and 
catalysts for epoxy and polyurethane resins. 

tri(dimethyIphenyl)phosphite (trixylenyl phosphate) 
[(CH3)2C6H30]3P0. 

Properties: Liquid. Sp. gr. 1.155; refractive index 
1.5535; b.p. (10 mm), 243-265°C; flash point 450°F; 
solubility in water (85°C), 0.002% by weight. Com- 
bustible. 

Use: Plasticizer. 

“Tridione.”^ Trademark for trimethadione, U.S.P. 
tridodecyl amine. See trilauryl amine, 
tridodecyl borate. See boric acid ester, 
tridymife Si02. A vitreous, colorless or white, native 
form of pure silica. Found variously but not so com- 
monly as quartz (q.v.). Quartz will change into tridy- 
mite with a 16.2% increase in volume at 870°C. 
Unlike quartz, it is soluble in boiling sodium car- 
bonate solution. Sp. gr. 2.28-2.3; Mohs hardness 7. 

trietazine. Generic name for 2-chloro-4-diethylamino- 
6^thylamino-s-triazine C1C3N3[N(C2H5)2]NHC2H5. 
Properties; Solid; practically insoluble in water. 

Uses; Herbicide; plant growth regulator. 

“Tri-Ethane.””’ Trademark for 1,1,1-trichloroethane 
(q.v.). 

triethanolamine (TEA; tri(2-hydroxyethyl)amine) 

(H0CH2CH2)3N. 

Properties: Colorless, viscous, hygroscopic liquid 
with slight ammoniacal odor; .m.p. 2I.2°C; b.p. 
335°C (dec); vapor pressure <0.01 mm (20°C); sp. 
gr. 1.126; flash point (open cup) 375°F; wt/gal 9.4 
lb; miscible with water, alcohol; soluble in chloro- 
form; slightly soluble in benzene and ether; slightly 
less alkaline than ammonia. Commercial product 
contains up to 25% diethanolamine and up to 5% 
monoethanolamine. Combustible; low toxicity. 
Derivation; Reaction of ethylene oxide and ammonia. 
Grades; Technical; regular; 98%; U.S.P. 

Containers: Drums; tank cars. 

Uses: Fatty acid soaps used in drycleaning, cosmet- 
ics, liousehold detergents, and emulsions; wool 
scouring; textile antifume agent and water-repellent; 
dispersion agent; corrosion inhibitor; softening agent, 
humectant, and plasticizer; insecticide; chelating 
agent; rubber accelerator. 

triethanolamine iauryl sulfate 

(H0C2H4)3N0S(0)20Ci2H25. a liquid or paste. 
Containers; Drums, tank cars; tank trucks. 

Uses: Detergent; wetting, foaming and dispersing 
agent for industrial, cosmetic and pharmaceutical 
applications, especially shampoos. 

triethanolamine melhanearsonate 
CH3As(0)[0NH(C2H40H)3]2. 

Hazard; Highly toxic by ingestion. 

Use: Herbicide. 

Slapping regulations; (Rail, Air) Arsenical compounds, 
n.o.s.. Poison label. 


triethanolamine oleate. See trihydroxyethylamine ole- 
ate. 

triethanolamine stearate. See trihydroxyethylamine 
stearate. 

triethanolamine titanate. See titanium chelate. 

t,l,3-triethoxyhexane 

CH(0C2H5)2CH2CH(0C2H5)C3H,. 

Properties; Colorless liquid; sp. gr. 0.8746 (20/20°C); 
b.p. I33°C (50 mm); f.p. — 100°C; wt/gal 7.3 lb; 
flash point 210° F. Insoluble in water. Combustible. 
Low toxicity. 

Use; Synthesis of aldehydes, acids, esters, chloride, 
amines, etc. 

triethoxymethane. See triethyl orthoformate. 

t,L3-triethoxy-3-methoxypropane (triethylmethyl 
malonaldehyde diacetal) 
(CH30)(C2HjO)CHCH2CH(OC2H5)2. 

Properties; Colorless liquid. Sp. gr. (25/4°C), 0.9300; 
b.p. (6 mm) 86°C. Combustible. 

Grade: 99%. 

Uses: Intermediate; crosslinking and insolubilizing 
agent. 

triethylaconitate 

C2HsOOCCHC{COOC2H5)CH2COOC2H5. 

Properties: Liquid. Sp. gr. (25°C) 1.096; refractive 
index (26°C) 1.4517; b.p. (5 mm) I54-I56°C. Com- 
bustible. 

Use: Plasticizer. 

ttiethylaluminum (ATE; TEA; aluminum triethyl). 
(C2H5),A1. 

Properties: Colorless liquid; sp. gr. 0.837; f.p. 
-52.5° C; b.p. 194°C; specific heat 0.527 (91.4°F). 
Miscible with saturated hydrocarbons. Flash point 
-63° F. 

Derivation: By introduction of ethylene and hydrogen 
into an autoclave containing aluminum. Tlie reac- 
tion proceeds under moderate temperature and 
varying pressures. 

Grades; 88-94% 

Containers: Cylinders. 

Hazard; Highly toxic; destructive to tissue. Flam- 
mable, dangerous fire risk; ignites spontaneously in 
air; reacts violently with water, acids, alcohols, halo- 
gens, and amines. 

Uses; Catalyst intermediate for polymerization of ole- 
fins, especially ethylene; pyrophoric fuels; production 
of alpha-olefins and long chain alcohols; gas plating 
of aluminum. 

Shipping regulations: (Rail) Red label. (Air) Not ac- 
ceptable. (Rail) Legal label name; aluminum triethyl. 

triethylamine (C 2 H 5 ) 3 N. 

Properties: Colorless liquid; strong ammoniacal odor. 
B.p. 89.7° C; f.p. -1 15.3°C; sp. gr. (20/20°C) 0.7293; 
wt/gal (20°C) 6.1 lb; flash point (open cup) 20° F. 
Soluble in water and alcohol. 

Derivation: From ethyl chloride and ammonia under 
heat and pressure. 

Containers: 1-, 5-gal cans; 55-gal drums; tank cars. 
Hazard; Flammable, dangerous fire risk. Explosive 
limits in air 1.2 to 8.0%. Tolerance, 25 ppm in air. 
Toxic by ingestion and inhalation; strong irritant to 
tissue. 

Uses: Catalytic solvent in chemical synthesis; acceler- 
ator activators for rubber; wetting, penetrating and 
waterproofing agents of quaternary ammonium 
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types; curing and hardening of polymers (e.g., core- 
bindine resins); corrosion inhibitor; propellant. 
Shipping regulations; (Rail) Flammable liquids, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

tricthylborane (triethylborine; boron triethyl). 

(QHrijB. 

Properties: Colorless liquid. Sp. gr. (25°C); flash 
point -32° F; f.p. -93°C; b.p. 95°C; refractive 
index 1.3971; heat of combustion 20,000 Btu/lb. 
Miscible with most organic solvents; immiscible with 
water. 

Derivation: Reaction of triethylaluminum and boron 
halide, or diborane and ethylene. 

Hazard; Flammable, dangerous fire risk. Ignites 
spontaneously in air. Highly toxic by inhalation; 
strong irritant. Reacts violently with water and oxi- 
dizing materials. 

Uses; Igniter or fuel for jet and rocket engines; fuel 
additive; olefin polymerization catalyst; intermedi- 
ate. 

Shipping regulations; (Rail) Pyrophoric liquid, n.o.s.. 
Red label. (Air) Not acceptable. 

tricthyl borate (ethyl borate) ( 02 ( 15 ) 3803 . 

Proi 5 erties: Colorless liquid; mild odor. Hydrolyzes 
rapidly, depositing boric acid in finely divided crys- 
talline form. B.p. 120°C; sp. gr. 0.863-0.864 (20/ 
20°C); flash point 5I.8°F (C.C); wt/gal 7.20 lb. 
(20°C); refractive index 1.37311 (20°C). 

Uses; Antiseptics; disinfectants; antiknock agent. 
Hazard: Flammable, dangerous fire risk. Moderately 
toxic. 

Shipping regulations; (Rail) Flammable liquid, n.o.s., 
Red label. (Air) Flammable Liquid label. (Air) Legal 
label name, ethyl borate. 

Iriethylborinc. See triethylborane. 

triethji citrate (ethyl citrate) C 3 H 3 (COOC 2 H 5 ) 3 . 
Properties; Colorless, mobile liquid. Bitter taste; b.p. 
294°C; b.p. (1 mm) 126-127°C; sp. gr. 1.136 (25°C); 
refractive index 1.4405 (24.5° C); pour point — 50°F; 
solubility in water 6.5 g/IOO cc; solubility in oil 0.8 
g/100 cc. Flash point 303°F (COC); combustible. 
Low toxicity. 

Derivation; Esterification of citric acid. 

Grades: Technical; refined; F.C.C. 

Containers; Metal drums and cans; tank cars. 

Uses; Solvent and plasticizer for nitrocellulose and 
natural resins; softener; paint removers; agglutinant; 
perfume base; food additive (not over 0.25%). 

tricthylcncdiamine N(CH 2 CH 2 ) 3 N. Catalyst used in 
the production of polyurethanes. Combustible. 

tricthylcne glycol (TEG) H 0 (C 2 R, 0 ) 3 H. 

Properties; Colorless, hygroscopic, practically odor- 
less liquid. Sp. gr. 1.1254 (20/20°C); b.p. 287.4°C; 
vapor pressure less than 0.0 1 mm (20° C); flash point 
350°F (C.C.); wt/gal 9.4 lb (20°C); freezing point 
-7.2°C; viscosity 0.478 poise (20°C). Autoignition 
temp. 700° F. Soluble in water; immiscible with ben- 
zene, toluene and gasoline. Combustible; low toxicity. 
Derivation; From ethylene and oxygen, as a by-product 
of ethylene glycol manufacture. 

Grades; Technical; C.P. 

Containers; I-, 5-gal cans; 55-gal drums; tank cars. 
Uses: Solvent and plasticizer in vinyl, polyester and 
polyurethane resins; dehydration of natural gas; 
humcctant in printing inks; extraction solvent (“Udex” 
process). 

tricthylcne glycol diacctafe 
CH3C00CH2CH:0CH^CH20CH^CH^00CCH3. 
Properties; Colorless liquid. Sp. gr. (25°C) 1.112; re- 


fractive index n (25°C) 1.437; b.p. 300°C; f.p. less 
than — 60°C. Combustible; low toxicity. 

Use; Plasticizer. 

triethylene glycol dibenzoate 
C6H5C0(0CH2CH2)300CC6H5. 

Properties: Crystals; b.p. 2]0-223°C; m.p. 46°C; flash 
point 457° F (TOC); sp. gr. 1.168. Combustible. Low 
toxicity. 

Uses: Plasticizer for vinyl resins; adhesives. 

triethylene glycol dicaprylate (triethylene glycol dioc- 
toate) C 7 H,sCOO(CH 2 CH 20 ) 30 CC 7 H, 5 . 

Properties: Clear liquid; sp. gr. 0.973 (20°C); acidity 
0.3% max. (caprylic); moisture 0.05% max; f.p. 
— 3°C; b.p. 243° C (5 mm). Soluble in most organic 
solvents. Combustible; low toxicity. 

Uses: Low-temperature plasticizer for elastomers. 

triethylene glycol dichloride. See triglycol dichloride. 

triethylene glycol didecanoate 
C9H„C00(C2H40)30CC9H,9. 

Properties: Colorless liquid. B.p. 237°C (2.0 mm); sp. 
gr. 0.9584 (20/20°C); viscosity 28.6 cp (20°C). Com- 
bustible. Low toxicity. 

Use: Plasticizer. 

triethylene glycol di( 2 -ethylbutyrate) 

C5H„0C0CH2(CH20CH2)2CH20C0C5Hu. 

Properties; Light-colored liquid; sp. gr. 0.9946 (20/ 
20°C); 8.3 Ib/gal (20°C); b.p. I96°C (5 mm); 
vapor pressure 5.8 mm Hg (200° C); solubility in 
water 0.02% by wt (20°C): viscosity 10.3 cp (20°C). 
Flash point 385° F. Combustible. Low toxicity. 

Use: Plasticizer. 

triethylene glycol di( 2 -ethylhexoate) 

C7H,50C0CH2(CH20CH2)2CH20C0C7Hi5. 

Properties: Light-colored liquid; sp. gr. 0.9679 (20/ 
20°C); 8.1 Ib/gal (20°C); b.p. 219°C (5 mm); vapor 
pressure 1.8 mm Hg (200°C); insoluble in water; 
viscosity 15.8 cp (20°C). Flash point 405° F. Com- 
bustible. Low toxicity. 

Use: Plasticizer. 

triethylene glycol dihydroabietate 
C„H3iCOO(C2H40)30CC,9H3i. 

Properties; Liquid. Sp. gr. (25°C) 1.080-1.090; re- 
fractive index (20°C) 1.5180; vapor pressure (225°C) 
2.5; flash point 226°C; insoluble in water. Combus- 
tible. Low toxicity. 

Use: Plasticizer. 

triethylene glycol dimethyl ether 
CH3(0CH2CH2)30CH3. 

Properties; Water-white liquid; mild ether odor; sp. 
gr. (20/20°C) 0.9862; refractive index 1.4233 (n 
20/ D); flash point 232° F; b.p. (760 mm) 21 6.0° C; (100 
mm) 1 53.6° C; f.p. — 46°C. Autoignition temp. 
1166°F. Completely soluble in water and hydrocar- 
bons at 20°C. May contain peroxides. Combustible. 
Low toxicity. 

Containers: Glass bottles; cans; 55-gal drums. 

Uses: Solvent for gases; coupling immiscible liquids. 

triethylene glycol dioctoate. See triethylene glycol di- 
caprylate. 

triethylene glycol dipelargonate 
C8H,7C00(C2H40)30 CCsH,7. 

Properties; Clear liquid; sp. gr. 0.964 (20/20° C); b.p. 
251°C (5 mm); f.p. +I to -4°C; refractive index 
1.4470 (23°C); flash point 4I0°F. Almost insoluble 
in water; soluble in most organic solvents. Combus- 
tible. Low toxicity. 

Use; Plasticizer. 
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triethylene glycol dipropionate 
C2HsC0{0CH2CH2)300CC2H5. 

Properties; Colorless liquid. Sp. gr. (25° C) 1.066; re- 
fractive index (25°C) 1.436; b.p. (2 mm) 138-142°C; 
f.p. less than — 60°C; solubility in water, 6.70% by 
weight. Combustible. Low toxicity. 

Use: Plasticizer. 

triethylene glycol monobutyl ether. See butoxytri- 
glycol. 

triethylenemelamine (tretamine; TEM; 2,4,6-tris(l-azi- 
ridmyl)-s-triazine) 

I ^C[N(CH2)2]NC[N(CH2)2]NC [N(CH2)2] . 

Properties: White, crystalline, odorless powder; m.p. 
160°C (polymerizes); polymerizes readily with heat 
or moisture; soluble in alcohol, water, methanol, 
chloroform, and acetone. 

Grade: N.F. 

Hazard; Highly toxic. 

Uses: Medicine (see nitrogen mustards); insecticide; 
chemosterilant. 

frieihjleiieplKKptioramide (tepa; tns-(l-a2:!ridinyl}ph(fs- 
phine oxide; APO) (NC^H2)3PO. 

Properties: Colorless crystals; m.p. 41°C; soluble in 
water, alcohol and ether. Combustible. 

Derivation: From ethyleneimine. 

Hazard; Highly toxic. Strong irritant to skin and tis- 
sue. 

Uses: Medicine (see nitrogen mustards); insect steril- 
ant. Also used with tetrakis(hydroxymethyl)phos- 
phonium chloride (THPC) to form a condensation 
polymer suitable for flameproofing cotton. See also 
tris[ l-(2-methyl)aziridinyl) phosphine oxide. 

Shipping regulations; (Rail) White label. (Air) Cor- 
rosive label. Legal label name: tris(l-aziridinyl)- 
phosphine oxide. 

See also tepa. 

triethylenetetramine NH2(C2H4NH)2C2lLNH2. 
Properties; Moderately viscous yellowish liquid. Less 
volatile than diethylenetriamine but resembles it in 
many other properties. Soluble in water. B.p. 277.5° C; 
sp. gr. 0.9818 (20/20°C); m.p. 12°C; flash point 
275° F (C.C.); wt 8.2 Ib/gal (20° C). Combustible. 
Autoignition temp. 640° F. 

Grades; Technical; anhydrous. 

Containers: Cans; drums; tank cars. 

Hazard: Strong irritant to tissue. Causes skin burns 
and eye damage. 

Uses: Detergents and softening agents; synthesis of 
dyestuffs, pharmaceuticals and rubber accelerators. 
Shipping regulations; (Air) Corrosive label. 

tri(2-ethylhexyI)phosphate [CiH9CH(C2Hj)CH2]jP04. 
Properties; Light-colored liquid; sp. gr. 0.9260 (20/ 
20°C); 7.70 Ib/gal (20°C); b.p. 220°C (5 mm); vapor 
pressure 1.9 mm Hg (200° C); insoluble in water; 
viscosity 14.1 cp (20°C); pour point — 74°C; flash 
point 405° F. Combustible; low toxicity. 

Use; Plasticizer. 

fri(2-cthylhexyl) phosphite (CsHijO)^?. 

Properties; Straw-colored liquid; sp. gr. 0.897 (25/ 
I5°C); m.p., glass at low temperature; refractive in- 
dex 1.451 (n 25/ D); flash point 340° F (COC). Com- 
bustible; low toxicity. 

Uses; Plasticizer; intermediate. 

tri(2-cthylhexyl) trimellifate C<,H3(COOC8Hi7)3. 
Properties: Clear liquid, mild odor; sp. gr. 0.992 (20/ 


20° C); distillation range at 3 mm, 278-284°C (5-95%); 
f.p., a gel at — 35°C; refractive index 1.4846 (23° C); 
wt/gal 8.26 lb (20° C). Combustible; low toxicity. 
Use: Plasticizer. 

triethylmefhane. See 3-ethylpentane. 

triethylmefhyl malonaldehyde diacetal. See 1,1,3-tri- 
ethoxy-3-methoxypropane. 

triethyl orthoformafe (triethoxymethane) CH(OC2H5)3. 
Properties; Colorless liquid; pungent odor; b.p. 
145. 9°C; refractive index 1.39218 (18.8°C); sp. gr. 
0.895 (20/20°C). Soluble in alcohol, ether; decomp, 
in water. Flash point 86° F (C.C.). Low toxicity. 
Derivation; Reaction of sodium ethylate with chloro- 
form or reaction of hydrochloric acid with hydrogen 
cyanide in ethyl alcohol solution. 

Containers: 55-gal steel drums. 

Hazard: Flammable, moderate fire risk. 

Uses; Organic synthesis; pharmaceuticals. 

triethyl phosphate (TEP) (C2H5)3P04. 

Properties: Colorless, higlt-boiliag liquid. Mild odor; 
very stable at ordinary temperatures. Compatible 
with many gums and resins. Soluble in most organic 
solvents; completely miscible in water. When mixed 
with water is quite stable at room temperature, but 
at elevated temperatures it hydrolyzes slowly. F.p. 
— 56.4°C; b.p. 2I6°C, flash point 240°F; refractive 
index 1.4055 (20° C); wt/gal 8.90 lb (68° F). Com- 
bustible. 

Grades: Technical; 97%. 

Containers: Drums; tank cars; tank trucks. 

Hazard; May cause nerve damage but to less extent 
than other cholinesterase-inhibiting compounds. 

Uses: Solvent; plasticizer for resins, plastics, gums; 
manufacture of pesticides; catalyst; lacquer remover. 
Shipping regulations: (Rail, Air) Organic phosphate, 
liquid, n.o.s., Poison label. Not acceptable on pas- 
senger planes. 

triethyl phosphite (C2H5)3P03. 

Properties: Colorless liquid; sp. gr. 0.9687 (20° C); 
b.p. I56.6°C; refractive index 1.413 (n 25/D); flash 
point 130°F; insoluble in water; soluble in alcohol 
and ether. Combustible. 

Containers; Glass bottles; 5-, 55-gal drums. 

Hazard; Moderate fire risk. May be toxic. 

Uses; Synthesis; plasticizers; stabilizers; lube and 
grease additives. 

0,0,0-triethyl phosphorothioate (triethyl thiophos- 
phate) (C2H50 )jPS. 

Properties: Colorless liquid with characteristic odor. 
B.p. (10 mm) 93.5-94°C; sp. gr. 1.074; flash point 
225° F (COC); combustible. 

Containers; Bottles; drums. 

Hazard; Toxic by ingestion; cholinesterase inhibitor. 
Uses; Plasticizer; lubricant additive; antifoam agent; 
hydraulic fluid; intermediate. 

Shipping regulations: (Rail, Air) Organic pliosphate, 
liquid, n.o.s.. Poison label. Not acceptable on pas- 
senger planes. 

triethyl tricarballylate (C2H50C0CH2)2CHC00C2H5. 
Properties; Colorless liquid. Sp. gr. (20° C) 1.087; re- 
fractive index (26° C) 1.4234; b.p. (5 mm) 158- 
160°C; solubility in water (20°C) 0.62% by weight. 
Combustible. 

Use; Plasticizer. 
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“Triexcel.’'^” Trademark for rotenone and isomesyn- 
ergized pyrethrin extracts in concentrate form for 
insecticidal formulations. 

trifluoroacctic acid CF3COOH. 

Properties; Colorless, fuming liquid; hygroscopic; 
pungent odor. B.p. 72.4°C; sp. gr. 1.535; f.p. 
-1 5.25° C; index of refraction (n 20/ D) 1.2850; very 
soluble in water. Nonflammable. 

Containers: Custom-packed. 

Hazard: Probably toxic and irritant to skin. 

Uses; Strong non-oxidizing acid; laboratory reagent; 
solvent; catalyst. 

trinuoroamine oxide (F3NO). A perfluorated amine, 
obtained by fluorination of nitrosyl fluoride with ul- 
traviolet light or high temperature or pressure. An 
alternative process is by burning nitric oxide and 
fluorine, rapidly quenching the gaseous mixture as it 
leaves the flame zone. 

Hazard; Probably toxic. 

trinuorochloroethylene. Legal label name (Rail) for 
chlorotrifluoroethylene (q.v.). 

trifluorochloromethane. See chlorotrifluoromethane. 

alpha, alpha, alpha-trifluoro-2,6-dinitro-N,N-dipropyl- 
para-toluidinc. See trifluralin. 

trifluoromethane. See fluoroform. 
trifluoromcthylbenzene. See benzotrifluoride. 
trifluoromethylhydrothiazide. See hydroflumethiazide. 

3-trinuoromethyl-4-nitrophenol (alpha, alpha, alpha- 
trifluoro-4-nitro-meta-cresol) CF3C5H3(N02)0H. 
Properties: Crystals; m.p. 74-76° C. 

Use: To exterminate lampreys, especially in the Great 
Lakes. It is placed in tributary streams where it kills 
the lamprey larvae. 

trifluoronitrosomethane CF3NO. 

Properties; Bright blue, fairly stable gas. Disagree- 
able odor. B.p. -84°C; f.p. -150°C. NonBam- 
mable. 

Derivation: (a) Interaction of fluorine and silver cya- 
nide in the presence of silver nitrate; (b) from nitric 
oxide and iodotrifluoromethane or bromotrifluoro- 
methane in the presence of ultraviolet light. 

Hazard: Strong irritant to mucous membranes and 
tissue. 

Uses; Monomer for nitroso rubber; military poison. 

trifluorostyrcnc CsHjFs. A monomer designed for the 
production of polytrifluorostyrene and for copoly- 
merization with vinyl monomers. 

Properties; Liquid; boiling point 68° C; freezing pt. 
-23°C; refractive index 1.474; sp. gr. 1.22; dipole 
moment 1.98 (D). The polymer is soluble in toluene, 
chloroform, and methyl ethyl ketone and has dielec- 
tric constant of 2.56. Available in laboratory quan- 
tities only. Nonflammable. 

Uses; Membranes for fuel cells and water purifica- 
tion, 

trifluorotrichloroethanc. See trichloroirifluoroethane. 

trifluorovinylchloridc. See chlorotrifluoroethylene. 

triflupromazinc hydrochloride (10-(3-dimethylamino- 
propyl)-2-(trifluoromethyl)phenothiazine hydrochlo- 
ride) C„Hi,F3N:S ■ HCl. 

Properties; White crystalline powder; decomposes 
173-I74°C. Soluble in water, alcohol, acetone; solu- 
tions arc sensitive to air and light. 

Grade; N.D. 

Use; Medicine. 


trifluralin. Generic name for l,I,l-trifluoro-2,6-dinitro- 
N,N-d ipropyl-para-toluidine, 
F3C(N02)jC6H2N(C3H7)2. 

Properties; Yellowish orange solid; m.p. 48.5-49°C; 
b.p. 139-140°C (4.2 mm). Insoluble in water; soluble 
in xylene, acetone, and ethanol. Probably low toxicity. 
Use: Herbicide; especially for cotton plant. 

triformol. See sym-trioxane. 

“Trigamine.” Trademark for buffered aliphatic amine. 
Properties: Water-white to pale yellow viscous liquid 
with a pleasant odor. Soluble in water, ethyl alcohol 
(50%), glycerin and diethylene glycol. Insoluble in 
oils and hydrocarbon solvents. Sp. gr. (25° C) 1.17; 
pH (10% solution) 9.5; neutralization value 208-210. 
Uses: Solvent and plasticizer for aqueous solutions of 
casein and shellac; emulsifier for waxes, polishes, 
etc. 

triglyceride. Any naturally occurring ester of a normal 
acid (fatty acid) and glycerol. Tlie chief constituents 
of fats and oils, they have the general formula: 
CH2(OOCR,)CH(OOCR2)CH2(OqR3), where R,, R., 
and R3 are usually of different chain length. Refining 
processes often yield commercial products in which 
the R chain lengths are the same. 

Derivation; Extraction from animal, vegetable and 
marine matter. 

Uses: Fatty acids and derivatives; manufacture of 
edible oils and fats; manufacture of monoglycerides. 

triglycerol monolinolenate. See polyglycerol ester, 
triglycerol trilinoleate. See polyglycerol ester, 
triglycine. See nitrilotriacetic acid. 

triglycol dichloride (triethylene glycol dichloride) 
C1(C2H40)2C2H4C1. 

Properties: Colorless liquid; sp. gr. 1.1974 (20/20°C); 
b.p. 241.3°0, flash point 250°F; wt/gal lO.O lb 
(20°C); freezing point -3L5°C. Insoluble in water. 
Combustible. Low toxicity. 

Grade: Technical. 

Containers: Cans; drums. 

Uses; Solvent for hydrocarbons, oils, etc; extractant; 
intermediate for resins and insecticides; organic syn- 
thesis. 

triglycollamic acid. See nitrilotriacetic acid. 

trigonelline (coffearine; caffearine; gynesine) 

C5H4NCOOCH3 • H2O. N-Methylnicotinic acid be- 
taine. A base formed in the seeds of many plants. 
Properties: Colorless prisms; m.p. 218°C (dec); verj' 
soluble in water; soluble in alcohol; nearly insoluble 
in ether, benzene, and chloroform. 

Derivation: Plant seeds; coffee beans; synthetically by 
heating nicotinic acid with methyl iodine and treat- 
ment with silver oxide. 

Use: Biochemical research. 

tri-n4iexylaluminum (C^HislsAl. 

Properties; Colorless pyrophoric liquid; b.p. (0.001 
mm) 105°C. 

Derivation; Exchange reaction between hexene and 
isobutyl aluminum. 

Hazard: Toxic; ignites at room temperature. 

Use: Polyolefin catalyst. 

Shipping regulations; Pyrophoric liquids, n.o.s,. Red 
label. (Air) Not acceptable. 

trihexylcne glycol biborate (C6Hi202)3B2. A cyclic bo- 
rate. 

Properties: Colorless liquid; sp. gr. 0.982 (2I°C); 
boiling range 314-326°C; refractive index 1,4375 
{25°C); flash point 345°F. Soluble in most organic 
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solvents; hydrolyzes slowly in water. Combustible. 
Low toxicity. 

Derivation: Reaction of hexylene glycol with boric 
oxide. 

Containers: 55-gal drums. 

Uses: Gasoline additive; chemical intermediate. 

trihexyl phosphite (C 6 Hi 30 ) 3 P. 

Properties: Mobile, colorless liquid with characteris- 
tic odor; sp. gr. 0.897 (20/4°C); b.p. 135-141°C (0.2 
mm); flash point 320° F (COC). Miscible with most 
common organic solvents; insoluble in water; hydro- 
lyzes very slowly. High degree of thermal stability. 
Exposure to air should be minimum. Combustible. 
Low toxicity. 

Containers: 5-gal, 55-gal steel drums. 

Uses: Intermediate for insecticides; component of 
vinyl stabilizers; lubricant additive; specialty solvent. 

trihydric. Any alcohol in which three hydroxyl groups 
are present. See also polyol; glycerol. 

1.2.3- trihydroxyanthraquinone. See anthragallol. 

1.2.4- trihydroxyanthraquinone. See purpurin. 

1.2.7- frihydroxyanthraquinone. See anthrapurpurin. 
1,2,3-trihydroxybenzene. See pyrogallol. 

1.3.5- frihydroxybenzene. See phloroglucinol. 

3.4.5- trihydroxyben2oic acid. See gallic acid. 

2.4.5- trihydroxybutyrophenone C6H2(OH)3COC3H7. 
Properties: Yellow-tan crystals; m.p. 149-153°C; 

density 6.0 Ib/gal (20° C). Very slightly soluble in 
water; soluble in alcohol and propylene glycol. Non- 
toxic. 

Use: Antioxidant for polyolefins and paraffin waxes; 
food additive. 

tri(2-hydroxyethyl)amine. See triethanolamine. 

trihydroxyethylamine oleate (triethanolamine oleate) 
(HOCHiCHi^aN ■ HOOCCnHss. Surfactant made by 
reaction of triethanolamine with oleic acid. Com- 
bustible. 

Use: Emulsifying agent. 

trihydroxyethylamine stearate (triethanolamine stearate) 
(H0CH2CH2)3N ■ HOOCCnHss. 

Properties: Cream-colored, wax-like solid. Faint fatty 
odor. Soluble in methyl alcohol, ethyl alcohol, mineral 
oil, vegetable oil. Dispersible in hot water. Sp. gr. 
0.968; pH (25°C) 8.8-9.2 (5% aqueous dispersion); 
m.p. 42-44° C. Combustible; low toxicity. 

Containers: 1-, 5-gal cans; 50-gal drums. 

Uses: Emulsifying agent for cosmetic and pharma- 
ceutical industries. 

tri(hydroxymethyl)aminomethane. See tris(hydroxy- 
methyl)aminomethane. 

1.3.8- trihydroxy-6-methylanthraquinone. See emodin. 

2.4.6- trihydroxytoluene. See methylphloroglucinol. 

triiodebenzoic acid. A hormone-like synthetic used to 
increase yields of plants when applied in the flowering 
stage. 

triiodomethanc. See iodoform. 

triiodothjToninc (liothvronine) 

HOC6H3lOC6H2hCH:CH(NH:)COOH. 

3,5,3 -Triiodothyronine. Either a derivative or pre- 
cursor of thyroxine (q.v.). Triiodothyronine increases 


the metabolic rate and oxygen consumption of animal 
tissues. Low toxicity at normal dosage. 

Use: Biochemical research; medicine (metabolic in- 
suffiency). 

triisobutylaluminum (TIBAL) [(CH3)2CHCH2]3A1. 

Properties: Colorless liquid; sp. gr. 0.7876 (20° C); f.p. 
-5.6°C; b.p. 1 14°C (30 mm). Flash point below 32° F; 
autoignition temp, below 39° F. 

Derivation: Reaction of isobutylene and hy'drogen with 
aluminum under moderate temperature and varying 
pressures. 

Hazard: Flammable, dangerous fire risk; ignites 
spontaneously in air; reacts violently with water, acids, 
alcohols, amines, and halogens. Highly toxic; destroys 
tissue. 

Uses: Polyolefin catalyst; manufacture of primary 
alcohols and olefins; pyrophoric fuel. 

Shipping regulations: (Rail) Pyrophoric liquid, n.o.s.. 
Red label. (Air) Not acceptable. 

triisobutylene. A mixture of isomers of the formula 
(CjHsls readily prepared by polymerizing isobutylene. 
A typical mixture is 2,2,4,6,6-pentamethylheptane-3 
and 2-neopentyl-4,4-dimethylpentene-l. May be de- 
polymerized to simpler isobutylene derivatives. 

Properties: Liquid. Sp. gr. 0.7M (60° F); boiling range 
348-354° F. Combustible; low toxicity. 

Containers: 55-gal drums; tank cars. 

Uses: Synthesis of resins, rubbers, and intermediate 
organic compounds; lubricating oil additive, raw 
material for alkylation in producing high octane 
motor fuels. 

triisooctyl phosphite (C8Hi70)3P. 

Properties: Colorless liquid with characteristic odor. 
Miscible with most common organic solvents; in- 
soluble in water. Hydrolyzes very slowly. Exposure to 
air should be minimum. High thermal stability. Sp. gr. 
0.891 (20/4°C); b.p. 1 6 1-1 64° C (0.3 mm); flash point 
385° F (COC). Combustible. 

Containers: 5-gal, 55-gal steel drums. 

Uses: Intermediate for insecticides; component of vinyl 
stabilizers; lubricant additive; specialty solvent. 

0,0,0-triisooctyl phosphorothioate (triisooctyl thio- 
phosphate) (CsHnOlsPS. 

Properties: Colorless liquid with characteristic odor. 
B.p. (0.2 mm) 160-170°C; sp. gr. 0.933; flash point 
(COC) 410°F. Insoluble in water, soluble in most 
organic solvents. Combustible. 

Containers: Bottles; drums. 

Hazard: Toxic, with nerve damage. Cholinesterase 
inhibitor. 

Uses: Plasticizer; lubricant additive; hydraulic fluid; 
intermediate. 

Shipping regulations: (Rail, Air) Organic phosphates, 
liquid, n.o.s.. Poison label. Not acceptable on pas- 
senger planes. 

triisoocfyl trimellitate CeHsICOOCjHiTls. 

Properties: Clear liquid; mild odor; sp. gr. 0.992 
(20/20°C); distillation range 272-286°C (5-95%); f.p. 
gel at -45°C; refractive index 1.4852 (23°C). Practi- 
cally insoluble in water. Combustible; low toxicity. 

Use: Plasticizer. 

triisopropanolamine N(C 3 H 60 H) 3 . 

Properties: Crystalline white solid. Mild base. (A mix- 
ture of isopropanolamines which has sp. gr. of 1.004- 
1.010 and is liquid at room temperature is also 
marketed). Sp. gr. 0.9996 (50/20°C); m.p. 45°C; 
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b.p. 305°C; vapor pressure<0.01 mm (20° C); melting 
point 58° C; viscosity 1.38 poise (60° C). Soluble in 
water. Flash point 320° F. (O.C.). Combustible. 

Grade: Technical. 

Containers: Drums; tank cars. 

Hazard: Moderately irritant to skin and eyes. 

Use: Emulsifying agents. 

triisopropyl borate [(CH 3 ) 2 CH] 3 B 03 . 

Properties: Colorless liquid; b.p. 138-140°C, f.p. 
-59° C; sp. gr. 0.8138; flash point 82° F (TCC). 
Derivation: Reaction of isopropyl alcohol with boric 
oxide. 

Hazard: Flammable; moderate fire risk. Moderately 
toxic. 

triisopropyl phosphite [(CH 3 ) 2 CH] 3 P 03 . 

Properties: Colorless liquid, characteristic odor; sp. gr. 
0.914 (20/4°C); b.p. 94'96°C (50 mm); flash point 
165°F (COC). Miscible with most common organic 
solvents; insoluble in water. Hydrolyzes slowly in 
water. Exposure to air should be minimum. High 
thermal stability. Combustible. 

Containers: 55-gal, 5-gaI steel drums. 

Uses; Intermediate for insecticides; component of vinyl 
stabilizers; lubricant additive; specialty solvent. 

triketohydrindene hydrate. See ninhydrin. 

“Trilafon.”^^' Trademark for perphenazine (q.v.). 
trilaurin. The glyceride of lauric acid; glyceryl trilaurate. 

trilauryl amine (tridodecyl amine) (Ci 3 Hj 5 ) 3 N. Colorless 
liquid; sp. gr. 0.82; m.p. 14° C; soluble in organic 
solvents; insoluble in water. Combustible. Toxicity 
probably low. 

Uses; Chemical intermediate; metal complexes. 

trilauryl phosphite (C^HisO):?. 

Properties: Water-white liquid; sp. gr. 0.866 (25/ 15°C); 
refractive index 1.456 (n 25/D); m.p. below 10°C, 
Combustible. Toxicity probably low. 

Uses: Stabilizer in polymers; chemical intermediate. 

trilauryl trithiophosphite (CuH 25 S) 3 P. 

Properties: Pale yellow liquid; sp. gr. 0.915 (25/15°C); 
m.p. 20°C; refractive index 1.502 (n 25/D); flash 
point 430° F (COC). Combustible. Toxicity probably 
low. 

Uses: Stabilizer; lubricant; chemical intermediate. 

“Triluxc.”’* Trademark for dry-cleaning solvent consist- 
ing of trichloroethylene. 

Hazard; See trichloroethylene. 

trimagnesium phosphate. See magnesium phosphate, 
tribasic. 

“Tri-Mal.”’°'' Trademark for tribasic lead maleate vinyl 
stabilizer. 

trlmedlure. Generic name for tert-butyl 4(or 5)-chIoro-2- 
methylcyclohexanecarboxylate, 
H3C(C1)C«H,C00C(CH3)3. 

Properties: Liquid; b.p. 90-92° C (0.6 mm). Soluble in 
most organic solvents; insoluble in water. 

Use; Insect attractant. 

trimcllitic anhydride (TMA) HOCOCsHsCOOCO 

1,2,4-Bcnzenetricarboxylic acid, 1,2-anhydride. 
Properties; Solid; m.p. 164-166°C. Combustible. 
Derivation: From pseudocumene. 

Uses: Plasticizer for polyvinylchloride; alkyd coating 
resins; high-temperature plastics; wire insulation; 
gaskets; automotive upholstery. 

“Trimene Base.”‘^* Trademark for a reaction product of 
ethyl chloride, formaldehyde, and ammonia. 


Properties: Dark brown, viscous liquid; sp. gr. 1.10; 
soluble in water and acetone; insoluble in gasoline and 
benzene. 

Uses; Rubber accelerator. 

trimer. An oligomer whose molecule is comprised of 
three molecules of the same chemical composition. 
Examples are trioxane and tripropylene. See also 
polymer; dimer. 

trimercnric orthophosphate. See mercuric phosphate. 

Irimercurous orthophosphate. See mercurous phos- 
phate. 

trimesoyl trichloride (benzene-1,3, 5-tricarboxylic acid 
chloride) C6H3(C0C1)3. 

Use: Specialty organic. 

“Trimet.”’’® Trademark for a trihydric alcohol. See 
trimethylolethane. 

trimethadione (3 ,5,5-trimethyl-2,4-oxazolidinedione) 

CsHsNO or OC(0)N(CH3)C{0^(CH3)2. 

Properties: White, granular, crystalline substance. 
Camphor-like odor. M.p. 45-47° C; soluble in water; 
freely soluble in alcohol, chloroform, and ether; pH 
(5% solution) about 6.0. 

Grade: U.S.P. Toxic in overdose. 

Hazard; May have adverse side effects. 

Use: Medicine (anticonvulsant), 
trimethoxyborine. See trimethyl borate, 

trimethoxyboroxine (methyl metaborate) (CH 30 ) 3 B 303 . 
A cyclic compound. 

Properties; Colorless liquid; m.p. 10-1 1°C; b.p. dis- 
sociates; sp. gr. 1.216 (25°C); refractive index 1.3986. 
Nonflammable. 

Derivation: Reaction of methyl borate with boric acid. 
Grade: 99%. 

Use: Metal-fire extinguishing fluid, 
trimethoxymefhane. See methyl orthoformate. 

3.4.5- trimethoxyphenethylamine. See mescaline. 

2.4.5- frimethoxy-l-propenylbenzene (asarone) 
(CH 30 ) 3 C 6 H 2 CH;CHCHj.. Crystals; m.p. 67°C; in- 
soluble in water; soluble in alcohol. A component of 
calamus oil and other essential oils. Combustible. 

trimethylacethydrazide ammonium chloride. See Gi- 
rard’s T Reagent. 

trimethylacetic acid (pivalic acid; neopentanoic acid) 
(CH3)3CC00H. 

Properties: Colored crystals; sp. gr. 0.905 (50° C); re- 
fractive index 1.3931 (36.5°C); m.p. 35.5°C; b.p. 
163.8° C; soluble in water, alcohol and ether. Com- 
bustible, Low toxicity. 

Uses: Intermediate, as a replacement for some natural 
materials. 

trimethylaluminum (aluminum trimethyl; ATM) 
(CHslsAl. 

Properties: Colorless pyrophoric liquid; b.p. 126°C; 
m.p. 15.4°C; sp. gr. 0.752. 

Derivation: By sodium reduction of dimethylaluminum 
chloride. 

Hazard: Highly flammable; dangerous fire risk. Flames 
instantly on contact with air; reacts violently with 
water, acids, halogens, alcohols and amines. 

Uses: Catalyst for olefin polymerization; pyrophoric 
fuel; manufacture of straight-chain primary alcohols 
and olefins; to produce luminous trails in upper at- 
mosphere to track rockets. 

Shipping regulations; (Rail) Red label. Legal label 
name; aluminum trimethyl. (Air) Not acceptable. 
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trimethyladipic add. C9Hi«04. 

Properties; Powder. Low toxicity. Combustible. 

Uses: Esterification agent for plasticizers, lubricants, 
alkyd resins, polyurethane, polyester, special poly- 
amides; intermediate for the production of glycols. 

trimethylamine (TMA) (CH3)3N. 

Properties: Colorless gas at room temperature; readily 
liquefied. Anhydrous form shipped as liquefied 
compressed gas. Fishy, ammoniacal odor; sp. gr. 0.662 
(-5°C); b.p. -4'>C; f.p. -117.PC; Hash point of 
25% solution 38° F. (TOC). Soluble in water, alcohol, 
and ether. Autoignition temp. 374° F. Flash point 
10°F (C.C.) 

Derivation: Interaction of methanol and ammonia over 
a catalyst at high temperature. The mono-, di, and 
trimethylamines are produced, and yields are regulated 
by conditions. 

Method of separation; Azeotropic or extractive distilla- 
tion. 

Grades; Anhydrous 99% min; aqueous solution 25, 30, 
40%. 

Containers (Solution): Glass bottles; drums; tank 
cars (Anhydrous) Cylinders; tank cars. 

Hazard; Flammable, dangerous fire risk. Explosive 
limits in air, 2 to 1 1.6%. Toxic by inhalation; vapor 
highly irritating. Safety data sheet available from 
Manufacturing Chemists Assn., Washington, D.C. 
Uses: Organic synthesis, especially of choline salts; 
warning agent for natural gas; manufacture of disin- 
fectants; flotation agent; insect attractant; quaternary 
ammonium compounds; plastics. 

Shipping regulations: (Anhydrous) (Rail) Red gas label. 
(Air) Flammable Gas label. Not acceptable on 
passenger planes. (Aqueous solution) (Rail) Red label. 
(Air) Rammable Liquid label. 

trimethylamine sulfur trioxide (CH 3 ) 3 N • SO 3 . 
Properties: White powder; m.p. 232-238° C (decomp.) 
soluble in hot water, ethanol. Soluble with difficulty in 
cold water and acetone. Not dissociated in benzene and 
chloroform solutions. Distinctly different from the 
isomeric adduct of trimethylamine oxide and sulfur 
dioxide. 

Uses: Separation of isomers; soil sterilant; catalyst for 
thermosetting resins. 

2,4,5-trimethylaniline. See pseudocumidine. 

1.2.3- trimethylbenzene. See hemimellitene. 

1.2.4- trimethyIbenzene. See pseudocumene. 

1.3.5- trimethyIbenzene. See mesitylene. 

(trimethylbenzyl)dodecyldimethylammonium chloride 
[(CH3)3C6H2CH2N(CH3)2C,2H35]C1. A quaternary 
ammonium salt. 

Properties: White to slightly yellow crystalline powder; 
mild odor and taste. M.p. 162-163°C; density 4.62 
Ibs/gal. Soluble in water, alcohol, glycerin, acetone; 
pH of 10% solution in distilled water, 4.4. 

Use: Germicide. 

trimethyl borate (methyl borate; trimethoxyborine) 
(Ch30)3B. 

Properties: Water-white liquid. B.p. 67-68° C; sp. gr, 
0.915; f.p. — 29°C. Miscible with ether, methanol, 
hexane, tetrahydrofuran; decomposes in presence of 
water. Flash point about 80° F; low toxicity. 
Derivation: Reaction of boric acid and methanol. 
Containers; Truck and car lots. 

Hazard; Flammable, fire risk; reacts with water and 
oxidizing agents. 


Uses: Solvent; dehydrating agent; fungicide for citrus 
fruit; neutron scintillation counters; brazing flux; 
boron compounds; intermediate. 

2.2.3- trimethylbutane (isopropyltrimethylmethane; trip- 
tane) CH3C(CH3)2C(CH3)CH3. 

Properties: Colorless liquid. Soluble in alcohol; in- 
soluble in water. Sp. gr. 0.691; b.p. 81.0°C; f.p. 
— 24.96°C; refractive index 1.3895 (20°C). 

Hazard; Flammable, moderate fire risk. 

Uses: Organic synthesis; aviation fuel. 

trimethyl carbinol. See tert-butyl alcohol. 

1.1.3- trimethyl-5-carboxy-3-(p-carboxyphenyl) indane. 
An aromatic di-acid used as intermediate in manufac- 
ture of polyester fibers, polyamides, and alkyd resins; 
hot-melt adhesives; engineering thermoplastics. 

trimethylchlorosilane (CH 3 ) 3 SiCl. 

Properties; Colorless liquid. B.p. 57° C; sp. gr. 0.854 
(25/25°C); refractive index (n 25/D) 1.3893; flash 
point — 18°F. Readily hydrolyzed with liberation of 
hydrochloric acid; soluble in benzene, ether, and 
perchloroethylene. 

Derivation: By Grignard reaction of silicon tetrachlo- 
ride and methylmagnesium chloride. 

Containers: Up to 55-gal drums. 

Hazard; Highly flammable; dangerous fire risk. Strong 
irritant to tissue. 

Uses; Intermediate for silicone fluids; as a chain ter- 
minating agent; imparting water repellency. 

Shipping regulations: (Rail) Red label. (Air) Flammable 
Liquid label. Not acceptable on passenger planes. 

trimethylcyclododecatriene (TMCDT). A cyclic hydro- 
carbon. Available in 1, 5, and 55-gallon containers. 
Intermediate in making derivatives useful in the 
perfume and pharmaceutical industries, as well as 
catalysts. 

3.3.5- trimethylcyclohexanol-l C 6 Hs(CH 3 ) 30 H. 

Properties; Colorless liquid. Sp. gr. 0.878 (40/20°C); 

m.p. 35.7° C; b.p. 198°C. Soluble in most organic 
solvents, hydrocarbons, oils; insoluble in water. Flash 
point 165°F (O.C.) Combustible. 

Hazard: Toxic by inhalation. Strong irritant. Safety 
data sheet available from Manufacturing Chemists 
Assn., Washington, D.C. 

Uses; Menthol and camphor substitute; antifoaming 
agent; hydraulic fluids and textile soaps; odor masking; 
esterification agent; pharmaceuticals; wax additive; 
printing inks. 

3.5.5- trimethyl-2-cyclohexen-l-one. See isophorone. 

3.3.5- trimefhylcyclohexyl salicylate. See homomenthyl 
salicylate. 

trimethyl dihydroquinoline polymer (TDQP) (CuHisN), 
(probably three or more quinoline groups). 

Properties: Amber pellets; sp. gr. 1.08; softening point 
75°C. Insoluble in water; miscible with ethanol, 
acetone, benzene, monochlorobenzene, isopropyl 
acetate and gasoline. 

Uses: Antioxidant; stabilizer or polymerization in- 
hibitor. 

3.7.11- trimethyM,6,I0-dodccatrien-3-ol. See nerolidol. 

3.7.1 1- trimethyl-2,6.10-dodecatricn-I-ol. See farnesol. 

trimethylene. See cyclopropane. 
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trimethvlene bromide ( 1 , 3 -dibroiiiopropane) 
CHiBrCHjCHiBr. 

Properties; Colorless liquid; sweet odor; sp. gr. 1.979 
(20/ 4° C); b.p. 166°C; insoluble in water; soluble in 
organic solvents; f.p. — 34.4°C. Combustible. Low 
toxicity. 

Grades; Technical; C.P. 

Containers: Carboys, drums. 

Uses: Intermediate for dyestuff and pharmaceutical 
industries, cyclopropane manufacture. 

trimethylcnc chlorobromide. See l-bromo-3-chloropro- 
pane, 

frimethylene chlorohydrin ( 3 -chIoro-I-propanol) 
CICH 2 CH 2 CH 2 OH. 

Properties; Colorless to pale yellow liquid; character- 
istic odor; sp. gr. 1.130-1.150 (25/25°C); refractive 
index 1.445-1.447 (n 25/D). Soluble in water, alcohols 
and ethers; insoluble in hydrocarbons. Combustible. 
Use; Intermediate. 

trimethylcnedicyanide. See glutaronitrile. 

frimethylene glycol (1,3-propylene glycol; 1,3-propane- 
diol) CH 2 OHCH 2 CH 2 OH. 

properties: Colorless, odorless liquid; sp. gr. 1.0537 
(25'’C); b.p. 210-21 1°C; soluble in water, alcohol and 
ether. Combustible. Low toxicity. Autoignition 
temp. 752°F. 

Derivation: From acrolein. 

Grades; Technical, 95%; pure, 99%. 

Use: Intermediate, especially for polyesters. 

trimcthylene oxide. See oxetane. 
sym-trimethylene trinitraminc. See cyclonite. 
trimethjiethylene. See 3-methyI-2-butene, 
trimethylglycine. See betaine, 
trimethylheptanoic acid. See isodecanoic acid. 

2.2.5- trimethylhcxane (CH 5 ) 3 CCH 2 CH 2 CH(CH 3 ) 2 . 
Properties: Colorless liquid; f.p. — 105.84°C; b.p. 

I24.06'’C; sp. gr. 0.711 (60/60“F); refractive index 
1.399 (20/ D); flash point 55° F, 

Grades: 95%, 99%; research. 

Containers; Bottles; drums. 

Hazard: Flammable, dangerous fire risk. The 2,3,3-, 

2,3,4-, and 3,3,4-isomers are less flammable. 

Uses: Synthesis; motor fuel additive. 

Shipping regulations; (Rail) Flammable liquids, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

3.5.5- trimefhyIhexan-l-oI C 9 H 20 O. 

Properties; Colorless liquid of mild odor; b.p. 194° C; sp. 
gr. 0.8236 (25/4°C); wt/gal 6.86 lbs (25°C); refractive 
index (n 25/ D) 1.4300; flash point (open cup) 200° F. 
Insoluble in water. Combustible. Low toxicity. 
Derivation; High-pressure synthesis. 

Uses; Synthetic lubricants; additives to lubricating oils; 
wetting agent; softener in manufacture of various 
plastics; disinfectants and germicides. 

trimcthylmethanc. See isobutane. 

trimethyl nitrilotripropionate NfCHrCHiCOOCHsIs 
Properties; Weakly basic tertiary amine and organic 
ester. 

Uses; Plasticizer for PVC; intermediate for pharma- 
ceutical and agricultural chemicals; high-boiling 
solvents; low-temperature lubricants. 

trimethyinonanol. Sec 2,6,8-trimcthylnonyl-4 alcohol. 

2,6,8-trimcthyl-4-nonanone (isobutyl heptyl ketone) 
(CH,):CHCH2C0CH2CH(CH3)CH2CH(CH3)2. 
Properties: Water-white liquid with pleasant odor; high 


solvent power for vinyl resins, the cellulose esters and 
ethers, and many difficultly soluble substances; in- 
soluble in water; sp. gr. 0.8165 (20/20°C); wt/gal 6.8 
lbs (20°C); f.p. -75°C; b.p. 211-219°C; viscosity 
1.91 cp (20° C); flash point 195°F (COC). Com- 
bustible. Low toxicity. 

Uses; Solvent; dispersant; intermediate; lube oil dewax- 
ing. 

2,6,8-triniethylnonyl-4 alcohol (trimethyinonanol) 
(CH3)2CHCH2CH0HCH2CH(CH3)CH2CH(CH3)2. 
Properties: Colorless liquid with characteristic odor;sp. 
gr. 0.8913 (20/20°C); wt/gal 6.9 lbs (2p°C); b.p. 
225.2° C; f.p. — 60°C (sets to a glass); viscosity 21.4 cp; 
flash point 200° F (COC). Insoluble in water. Com- 
bustible. Low toxicity. 

Derivation: Oxo process. 

Uses; Surface-active and flotation agents; lube additives; 
rubber chemicals. 

trimethylolethane (pentaglycerine; methyltrimethylol- 
methane) CH 3 C(CH 20 H) 3 . 

Properties: Colorless hygroscopic crystals. Soluble in 
water and alcohol. Combustible. 

Containers; 200-lb drums. 

Uses; Conditioning agent; manufacture of vaiuishts, 
alkyd and polyester resins, synthetic drying oils. 

trimethylolmelamine C 3 N 3 (NHCH 20 H) 3 . The first stage 
in making melamine resins. 

(rimethylolpropane (hexaglycerol) C 2 H 5 C(CH 20 H) 3 . 
Properties: Colorless hygroscopic crystals. Soluble in 
water and alcohol. Combustible. 

Containers; 200-lb drums. 

Uses: Conditioning agent; manufacture of varnishes, 
alkyd resins; synthetic drying oils; urethane foams and 
coatings; silicone lube oils; lactone plasticizers; 
textile finishes; surfactants; epoxidation products. 

trimethylolpropane monooleate. Theoretically 
C 2 H 5 C(CH 20 H) 2 Ch 200 CCi 7 H 33 . The commercial 
product is a mixture of mono-, di, and tri- esters, free 
polyol and free oleic acid. Combustible. 

Properties; Oily liquid; sp. gr. 0.954 (25°C); fp- 
than —20° C. Insoluble in water; soluble in most organic 
solvents. 

Uses; Water-in-oil emulsifier; corrosion inhibitor; lovv- 
temperature plasticizer; deicing agent for gasoline. 

trimethylopropane tris(mercaptopropionate) 
C2H5C(CH200CCH2CH2SH)3. 

Properties; Liquid; sp. gr. 1. 21 (25°C); refractive index 
1.5151 (n 25/D). Insoluble in water and hexane; 
soluble in acetone, benzene and alcohol. Combustible. 
Uses; Curing or cross-linking agents for polymers, 
especially epoxy resins; intermediate for stabilizers and 
antioxidants. 

trimethylolpropane trithioglycolate 
CHjCHzCfCHjOOCCHjSH),. 

Properties: Liquid; sp. gr. 1.28; refractive index 
1.5292 (n 25/D). Combustible. 

Uses; Curing or cross-linking agent for polymeric sys- 
tems, especially epoxy resins; intermediate for sta- 
bilizers and antioxidants. 

3,5,5-trimcthyI-2,4-oxazolidinedione. See trimetha- 
dione. 

2.2.4- trimcthylpentane. See isooctane. 

2.3.4- trimetbyIpentane 
(CH,) 2 CHCH(CH 3 )CH(CH 3 )CH 3 . 

Properties; Liquid; f.p. — I09.43°C; b.p. 1 13°C; sp. gr. 
0.723 (60/6(PF); refractive index 1.4042 (20/D); 
flash point 4I°F. 
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Grades: 95%, 99%; research. 

Containers: Bottles; drums. 

Hazard: Flammable, dangerous fire risk. 

Uses: Intermediate; azeotropic distillation entrainer. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

2.2.4- trimefhyI-l,3-pentanediol 
(CH3)2CHCH(0H)C(CH5)2CH20H. 

Properties: (96% pure). White solid; sp. gr. 0.928 
(55/15°C); m.p. 46-55°C; b.p. 215-235°C; flash 
point 235° F. Slightly soluble in water; soluble in al- 
cohol, acetone, ether, and benzene. Combustible. 

Containers: Molten in tank cars and trucks. 

Uses: Polyester resins, plasticizers, lubricants, surface 
coatings, and printing inks; insect repellent. 

2.2.4- trimethyl-l,3-pentanedioI monoisobutyrate 
(CH3)2CHCH(0H)C(CH3)2CH200CCH(CH3)2. 

Properties: Liquid; sp. gr. 0.945-0.955 (20/20°C); b.p. 
1 80-1 82° C (125 mm); pour point — 57°C; refractive 
index 1,4423 (n 20/D); flash point 245° F (COC). In- 
soluble in water; soluble in benzene, alcohol, acetone, 
and carbon tetrachloride. Combustible. 

Use: Intermediate in the manufacture of plasticizers, 
surfactants, pesticides, and resins. 

2.4.4- trimethylpentene-l (alpha-diisobutylene) 
H2C:C(CH3)CH2C(CH3)3. 

Properties: Colorless liquid; b.p. 101.44° C; f.p. 
-93.5°C; refractive index 1.4086 (20°C); sp. 
0.7150 (20° C); flash point 35° F. 

Derivation: Polymerization of isobutene. 

Grades: 95%; 99%; research. 

Containers: Bottles; drums. 

Hazard: Flammable, dangerous fire risk. 

Uses: Organic synthesis; motor fuel synthesis, partic- 
ularly isooctane; peroxide reactions. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

2.4.4- trimethylpentene-2 (beta-d iisobutylene) 

H3CC(CH3):CHC(CH3)3. 

Properties: Colorless liquid; b.p. I04.55°C; sp. gr. 0.724 
(60/60°F); f.p. — 106.4°C; refractive index 1.416 
(20/ D); flash point 35° F (TOC). 

Grade: 95%. 

Containers: Bottles; drums. 

Hazard: Flammable, dangerous fire risk. May be ir- 
ritant and narcotic in higli concentrations. 

Use: Organic synthesis. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

See diisobutylene. 

tri-2-methylpentylaluminum [(CH3)2CH(CH2)3]3A1. 

Properties: Colorless liquid. 

Derivation: Reaction of 2-methylpentene and isobu- 
tylaluminum. 

Hazard: Flammable and toxic. 

Uses: Polyolefinn catalyst. 

N,alpha,alpha-trimethylphenethylamine. See mephen- 
teimine. 

trimethyl phosphate (CHsOlsPO. 

Properties: Colorless liquid; 22. 1% phosphorus; density 
1.210 g/ml at 68°F; flash point above 300°F; b.p. 
193°C; refractive index (n 20/D) 1.397; pour point 
— 46°C. Soluble in both gasoline and water. Com- 
bustible. 

Hazard: Toxic by ingestion and inhalation; strong ir- 
ritant to skin and ejus. 


Uses: For controlling spark plug fouling, surface igni- 
tion and rumble in gasoline engines. 

trimethyl phosphite (CH 30 ) 3 P. 

Properties: Colorless liquid; b.p. 108-108.5° C; pour 
point, less than —6CPC; sp. gr. (20/4° C) 1.046; flash 
point (COC) lOCPF. Insoluble in water, soluble in 
hexane, benzene, acetone, alcohol, ether, carbon tet- 
rachloride and kerosine. 

Hazard: Flammable, moderate fire risk. 

Uses: Chemical intermediate, especially for insecti- 
cides. 

trimethyl phosphorothionate (CH 30 ) 3 PS. 

Properties: Water-white liquid; b.p. 78° C (12 mm). 
Containers; 55-gal drums. 

Hazard; Probably toxic. 

Uses; Extraction of mineral salts from alkyl acid 
phosphate solvent solutions; plasticizer. 

1.2.4- trimethylpiperazine (CH3)3C4 H7N2. 

Properties: Colorless liquid; sp. gr. 0.851 (25/25° C); 

f.p. — 44°C; b.p. 15I°C; refractive index 1.4480 (n 
20/ D); flash point 257° F (open cup); miscible in 
water. Combustible. 

Use: Polymerization catalyst. 

trimefhylpropylmethane. See 2,2-dimethylpentane. 

2.4.6- trimethylpyridine. See 2,4,6-collidine. 

2.4.6- trimethyl-l,3,5-trioxane. See paraldehyde. 

1.3.5- tTimethyl-2,4,6-tTis(3,5-di-tert-butyl-4-hydroxy- 
benzyl)benzene. 

Properties: Free-flowing white crystalline powder; m.p. 
244° C; no odor; partially soluble in benzene and 
methylene chloride; insoluble in water. Low toxicity. 
Combustible. Permissible in contact with food 
products. 

Containers: Fiber drums. 

Uses: Antioxidant for polypropylene, high-density 
polyethylene, spandex fibers, polyamides, and spe- 
cialty rubbers. 

2,6,1 0-trimethyl-9-undecen-l-al 

(CH3)2C:CHC2H4CH(CH3)C3H6CH(CH3)CH0. 
Properties; Clear yellow liquid; strong, pungent ozone- 
like odor; sp. gr. 0.850-0.860 (25/25°C); refractive 
index 1.4530-1.4630 (20°C). Clearly soluble in 1 part 
of 90% alcohol; flash point above 212°F (TCC). Com- 
bustible; low toxicity. 

Use: Perfume. 

trimethylvinylammonium hydroxide. See neurine. 

trimethylxanthine. See caffeine. 

“Trimeton Maleate.””' Trademark for pheniramine 
maleate (q.v.). 

“Trimulso.”’^^ Trademark for a liquid synthetic surfac- 
tant used in the preparation of oil-in-water emulsion 
drilling muds; effective in both fresh water and brine 
muds. 

trimyristin. The glyceride of myristic acid; glycerj'l 
trimyristate. 

trinickelous orthophosphate. See nickel phosphate. 

trinitro aniline (picramide) CeH’NHifNOris. 

Properties: Orange-red crystals; m.p. I88°C; b.p. e.x- 
plodes; sp. gr. 1.762. 

Derivation: Nitrating aniline in glacial acetic acid solu- 
tion or by the use of mixed nitric-sulfuric acid in limited 
amounts. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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Hazard: Dangerous; explodes by heat or shock. 

Use: Explosive. 

Shipping regulations: (Rail) Consult regulations. (Air) 
Not acceptable dry, or wet with less than 10% water; 
Flammable Solid label when wet with not less than 10% 
water. 

trinitroanisole (methyl picrate; 2,4,6-trinitrophenyl 
methyl ether) CH 30 t 6 H 2 (N 02 ) 3 . 

Properties: Crystals; m.p. 68.4° C; sp. gr. 1.408 
(20/4°C). 

Hazard: Dangerous; explodes by heat or shock. Highly 
toxic. 

Derivation: Interaction of methyl iodide and silver 
picrate; nitration of anisic acid. 

Shipping regulations; (Rail) Consult regulations. (Air) 
Not acceptable. 

1.3.5- trinitrobcnzene (TNB) C6H3(N02)3. 

Properties; Yellow crystals with a sp. gr. of 1.688 

pO/4°C); m.p. 122°C; soluble in alcohol and ether; 
insoluble in water. 

Derivation: From trinitrotoluene by removal of methyl 
group. 

Hazard; Dangerous; explodes by heat or shock. 

Use: Explosive. 

Shipping regulations; (Rail) Consult regulations. (Air) 
Dry, or wet with less than 10% water. Not acceptable. 
Wet with not less than 10% water. Flammable Solid 
label. 

2.4.6- trinitrobenzoic acid (trinitrobenzoic acid) 

C6H2(N02)3C00H. 

Properties; Orthorhombic crystals; m.p. 228.7°C; 
sublimes with decomposition forming carbon dioxide 
and trinitrobenzene; slightly soluble in water and 
benzene; soluble in alcohol, ether, and acetone. 
Derivation; Oxidation of 2,4,6-trinitrotoluene with 
chromic acid. 

Hazard; Dangerous; explodes by heat or shock. 

Use: Synthesis. 

Shipping regulations; (Rail) Consult regulations. (Air) 
Dry, or wet with less than 10% water. Not acceptable. 
Wet with not less than 10% water. Flammable Solid 
label. 

2.4.6- trinitro-meta-cresol (cresolite; cresylite) 
(N02)3C6H(Ch3)0H. 

Properties: Yellow crystals; m.p. 106°C; readily soluble 
in alcohol, ether, and acetone. When heated to decom- 
position it emits highly toxic fumes of oxides of 
nitrogen. 

Derivation: Prepared from meta-cresol by a process 
similar to which picric acid is prepared from phenol. 
Hazard; Explodes at 300° F. Severe explosion risk when 
shocked or heated. 

Uses: Bursting charges and other high explosive uses. 
Shipping regulations; (Rail) Consult regulations (Air) 
Not acceptable. 

trinitroglycerin. See nitroglycerin. 

Irinitronaphthalcne (naphtite) CioH5(N02)3. Commer- 
cial preparation is a mixture of isomers which melts 
about ]]0°C. 

Hazard: Explosion risk when shocked or heated. 
Uses; Explosive; stabilizer for nitrocellulose. 

Shipping regulations: (Rail) Consult regulations (Air) 
Not acceptable. 

trinitrophenol. See picric acid. 

2.4.6- trinitrophenyl methyl ether. See trinitroanisole. 
trinitrophenylmethylnitramine. See tetryl. 

2.4.6- trinitrorcsorcinoI. See styphnic acid. 


2,4,6-trinitroItoluene (TNT; methyltrinitrobenzene) 
CH3C6H2(N02)3. 

Properties: Yellow, monoclinic needles; sp. gr. 1.654; 
m.p. 80.9° C; soluble in alcohol and ether; insoluble in 
water. 

Derivation: Nitration of toluene with mixed acid. Small 
amounts of the 2,3,4-and 2,4,5-isomers are produced 
which may be removed by washing with aqueous 
sodium sulfite solution. 

Grade: Technical. 

Containers; Wooden cases or kegs; raultiwall paper 
sacks. 

Hazard: Toxic by ingestion, inhalation, and skin 
absorption. Tolerance, 1.5 mg per cubic meter of air. 
Flammable, dangerous fire risk; moderate explosion 
risk; will detonate only if vigorously shocked or 
heated to 450° F. 

Uses: Explosive; intermediate in dyestuffs and photo- 
graphic chemicals. 

Shipping regulations: (Rail) (Dry) See regulations for 
high explosives (Wet, not to exceed 16 oz.) Flam- 
mable solid. (Air) Dry, or wet with less than 10% 
water. Not acceptable. Wet with not less than 10% 
water. Flammable solid label. 

trinitrotrimethylenetriamine. See cyclonite, 

trioctadecyl phosphite (Cs8H370)3P. White waxy solid; 
m.p. 45-47°C; sp. gr. 0.940 (25/ ]5°C). Used as a 
stabilizer in polymers and an intermediate. 

tri-n-octylaluminum (C 8 Hi 7 ) 3 Al. 

Properties: Colorless pyrophoric liquid. 

Derivation: Reaction between octene and isobutyl- 
aluminum. 

Hazard; Toxic and flammable. Ignites in air. 

Use: Polyolefin catalyst. 

Shipping regulations: (Rail) Pyrophoric liquid, n.o.s.. 
Red label. (Air) Not acceptable. 

trioctyl phosphate (octyl phosphate) (C8Hi7)3P04. 
Properties; Liquid. Sp. gr. 0.924 (26° C); b.p. 220-30 
(8 mm); soluble in alcohol, acetone, and ether. Com- 
bustible; low toxicity. 

Uses; Solvent, antifoaming agent; plasticizer. 

trioctylphosphinic oxide (TOPO). (C 8 Hi 7 ) 3 PO 
Properties: Solid; m.p. 55° C; min. purity 95%. 
Containers: 25 and 100-lb. fiber drums. 

Uses: Reagent for extraction of metals from aqueous 
and nonaqueous solutions, including fissionable 
actinide elements. 

trioctyl phosphite. See tris-2-ethyl-hexyl phosphite. 

“Triodine.”^*'' Trademark for a cleaner-sanitizer-dis- 
infectant particularly formulated for use in the bot- 
tling industry. Contains nonionic-iodine complexes. 

triolein. See olein. 

triorthocresylphosphate. See tricresyl phosphate 
(hazard). 

“Triox.”“^ Trademark for a weed killer containing 
sodium arsenite. 

Hazard: Highly toxic by ingestion. 

sym-trioxane (triformol; trioxin; metaformaldehyde) 
(CHiO) 3 or CHiOCHiOCHiO . A trimer of form- 
aldehyde; not to be confused with paraformaldehyde 
(q.v.) which consists of 8 or more formaldehyde units. 
Properties: White crystals, formaldehyde odor; m.p. 
62° C; sublimes at 1 1 5° C; flash point (open cup) 1 1 3° F. 
Soluble in water; soluble in alcohol and ether. Auto- 
ignition temp. 777° F. 



891 


TRIPHENYLTIN ACETATE 


Derivation: By distillation of formaldehyde with an acid 
catalyst, and extraction with solvent. 

Containers: Drums; solid blocks in polyethylene con- 
tainers. 

Hazard: Moderate fire risk; explosive limits in air 3.6 to 
29%. 

Uses: Organic synthesis; disinfectant; nonluminous, 
odorless fuel. 

See also formaldehyde. 

2,6,8-trioxypurine. See uric acid. 

tripalmitin (palmitin; glyceryl tripalmitate) 
C3H5(OOCC,5H3i)3. 

Properties: White, crystalline powder. Soluble m ether 
and chloroform. Insoluble in water. M.p. 65.5°C; 
sp. gr. 0.866 (80/4°C). Combustible. Low toxicity. 
Derivation: From glycerol and palmitic acid. 

Grade: Technical. 

Containers: Tins; fiber drums. 

Uses: Medicine; soap; leather dressing. 

tripelennamine citrate C16H21N3 • CsHgO?. 2-{Benzyl(2- 
dimethylaminoethly)amino]pyridine dihydrogen cit- 
rate. 

Properties: White, bitter crystalline powder. Solutions 
are acid to litmus. M.p. 107°C. Soluble in water 
and alcohol; very slightly soluble in ether; practically 
insoluble in chloroform and benzene. 1% solution 
in water has a pH of about 4.3. 

Grade: U.S.P. 

Hazard: Moderately toxic by ingestion. 

Use: Medicine (antihistamine; sunburn treatment). 

tripentaerythritol (CH20H)3CCH20CH2C(CH20H)2 • 
CH20CH2C(CH20H)3. 

Properties; White to ivory powder; has eight primary 
hydroxyl groups, all esterifiable. Melting range 
225-240° C. Combustible. Low toxicity. 

Uses; Hard resins, varnishes, and fast-drying tall oil 
vehicles. 

“Tripentek.” Trademark for tripentaerythritol, tech- 
nical. 

triphenol P. See I.l,3-tris(hydroxyphenyl)-propane. 

triphenylantimony (triphenylstibine) Sb(C6H5)3- 
Properties; White crystalline solid; sp. gr. 1.434 
(25° C); m.p. 46-53° C; b.p. less than 360° C. Insoluble 
in water; slightly soluble in alcohol; soluble in most 
organic solvents. Combustible. Low toxicity. 
Derivation: Reaction of antimony trichloride with 
phenyl magnesium bromide or phenyl sodium. 
Containers; 10-, 50-, 200-lb drums. 

Uses: Stibonium salts; co-catalyst in converting trienes 
to aromatics and hydroaromatics; reacts with nitric- 
sulfuric acid to give trinitro derivatives; polymeriza- 
tion inhibitor; lubricating oil additive. 

triphenylcarbinol, bis(4-dimethylamino)-. 
C6H5C(0H)[C6H4N(CH3)2]2. 

Properties; Solid; m.p. 121-123° C; very soluble in ether 
and hot benzene; soluble in acids. 

Use: Dyestuffs (see malachite green). 

triphenyl formazan CN4H(C6H5)3. Red insoluble de- 
rivative of tetrazolium chloride; formed when the latter 
comes into contact with viable portions of a seed. 
Used in germination and viability tests. 

triphcnylguanidine (TPG) C6H5NC(C6H5NH)2. 
Properties; White crystalline powder; soluble in alcohol. 
Sp. gr. 1. 10; m.p. 144°C. Combustible; low toxicity. 


Derivation; Desulfurization of thiocarbanilide in 
presence of aniline. 

Use: Accelerator for vulcanization of rubber. 

triphenylmelhane dye. Any of a group of dyes whose 
molecular structure is basically derived from 
(C6H5)3CH, usually by substitution of NH 2 , OH, 
HSO 3 , or other groups or atoms for some of the hy- 
drogen of the C6H5 groups. Many coal tar and syn- 
thetic dyes are of this class, including rosanUine, 
fuchsin, malachite green, and crystal violet. See also 
triarylmethane dye. 

triphenylmethane triisocyanate. Available as a brown 
20% solution in methylene chloride. Used for bonding 
uncured rubber to metal or other surfaces. 

triphenylmethylhexafluorophosphate. 

Properties; Orange-colored, free-flowing crystalline 
powder. 

Hazard: May be toxic. 

Uses: Catalyst in manufacture of polyoxymethylenes 
(polymers of formaldehyde and trioxane). 

See also acetal resin. 

triphenyl phosphate (TPP) PO(OC6H5)3. 

Properties: Colorless, odorless, crystalline powder. 
Soluble in most lacquers, solvents, thinners, oils. In- 
soluble in water. M.p. 50°C; b.p. 245°C (11 mm 
Hg); sp. gr. 1.268 (60°C); wt/gal 10.5 lbs; refractive 
index 1.550 (60° C). Combustible. Flash point 428° F. 
(C.C.). 

Derivation; Interaction of phenol and phosphorus 
oxychloride. 

Grade; Technical. 

Containers; 200-lb fiber drums; barrels; multiwall 
paper sacks. 

Hazard: Toxic by inhalation. Tolerance, 3 mg per cubic 
meter in air. 

Uses: Fire-retarding agent; plasticizer for cellulose 
acetate and nitrocellulose. 

triphenylphosphine. See triphenylphosphorus. 

triphenyl phosphite (C6H50)3P. 

Properties: Water-white to pale yellow solid or oily 
liquid; pleasant odor; sp. gr. 1.184 (25/25°Q; m.p. 
22-25°C; b.p. 155-160°C (O.I mm); refractive index 
1.589 (25° C); flash point 425°F(COC). Combustible. 

Containers; 55-gal drums. 

Uses; Chemical intermediate; stabilizer systems for 
resins; metal scavenger; diluent for epoxy resins. 

triphenylphosphorus (triphenylphosphine) (C6H5)3P. 

Properties; White, crystalline solid; m.p. 79-82° C; b.p. 
above 360° C; sp. gr. 1.132 (25°C). Insoluble in water; 
slightly soluble in alcohol; soluble in benzene, acetone, 
carbon tetrachloride. Flash point 356° F. (O.C.) 
Combustible. 

Derivation: By a modified Grignard synthesis. 

Containers; 10-, 50-, 150-lb drums. 

Uses; Synthesis of organic compounds, phosphonium 
salts, other phosphorus compounds. 

triphenylstibine. See triphenylantimony. 

triphenyltetrazolium chloride. See tetrazolium chloride. 

triphcnylfin acetate (QH})3SnOOCCH3. An agricul- 
tural biocide. White crystalline solid, made by reaction 
of sodium acetate with triphenyltin chloride. 

Hazard: Toxic and irritant to skin. Tolerance (as Sn), 
0.1 mg per cubic meter in air. 
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triphenylfin chloride (C 6 H 5 ) 3 SnCl. 

Properties; White crystalline solid; m.p. 106°C; b.p. 
240’C (13.5 mm). Insoluble in water; soluble in or- 
ganic solvents. 

Derivation: Reaction of tin tetrachloride with phenyl- 
magnesium bromide. 

Hazard: To.xic and irritant to skin. Tolerance (as Sn), 
0.1 mg per cubic meter in air. 

Use; Biocidal intermediate. 

triphcnyltin hydroxide (C 5 H 5 ) 3 SnOH. 

Properties; White solid; m.p. 118-120°C. Insoluble in 
water; soluble in ether, benzene, and alcohol. 

Hazard; Toxic and irritant to skin. Tolerance (as Sn), 
0. 1 mg per cubic meter in air. 

Uses: Insect chemisterilant; fungicide. 

"Triphosaden.”^' Trademark for adenosine triphos- 
phate used for biochemical and clinical research, and. 
medicine. 

Iriphosgcne. See hexachloromethylcarbonate. 
triphosphoric acid. See polyphosphoric acid. 

triple bond. A highly unsaturated linkage between the 
two carbon atoms of acetylenic compounds (alkynes), 
typified by acetylene (HC^CH). It is somewhat less 
reactive than a double bond in a comparable struc- 
ture toward electrophilic reagents, but far more 
reactive than the single bonds in paraffinic com- 
pounds. See also double bond; chemical bonding. 

triple point. The temperature and pressure at which 
the solid, liquid, and vapor of a substance can exist 
simultaneously. Also applied to similar equilibrium be- 
tween any three phases, i.e., two solids and a liquid, 
etc. The triple point of water is of special impor- 
tance because it is the fixed point (273. 16° K) for the 
absolute scale of temperature; it is 0.00°C at 4.6 
mm Hg. 

triple superphosphate. A dry, granular, free-flowing 
product, gray in color; produced by addition of 
phosphoric acid to phosphate rock, thus avoiding 
formation of insoluble gypsum, as in superphos- 
pliate, and achieving about three times the amount 
of available phosphate (as P 2 O 5 ). 

Typical analysis; Moisture 2%; available P2O5 50%; 
water soluble P2O5 45%; free phosphoric acid 1%; 
also minor ingredients. 

Containers; Bags; bulk; carloads. 

Use: Fertilizer, 

See also superphosphate and nitrophosphate, 
tripoli (rottcnstone). 

Derivation; A porous, siliceous rock resulting from 
the natural decomposition of siliceous sandstone. 
Grades; Various grades according to fineness for 
polishing; rose; cream; white. 

Uses; Abrasive; polishing powder; filtering material; 
absorbent for insecticidal chemicals; paints (inert 
filler, wood filler); rubber filler; base for scouring 
soaps and powders. 

tripolyphosphfltc. See sodium tripolyphosphate. 

tripotassium orthophosphate. See potassium phos- 
phate, tribasic. 

tripotassium phosphate. See potassium phosphate, tri- 
basic. 

tripropionin. Sec glyceryl tripropionate. 

iri-n-propylaluminum (C 3 H 7 ) 3 A 1 . 

Properties; Colorless pyrophoric liquid; density 0.820 
g.'ml; f.p. -84=C. 


Derivation: Reaction of propylene and isobutyi- 
aluminum. 

Hazard; Toxic and flammable; dangerous fire risk; 
ignites spontaneously in air. 

Use; Polyolefin catalyst. 

Shipping regulations: Pyrophoric liquids, n.o.s., (Air) 
Not acceptable. (Rail) Red label. 

tripropylamine (CH3CH2CH2)3N. 

properties: Water white liquid; amine odor; f.p. 
— 94°C; boiling range 150-156°C; sp. gr. (20/20°C) 
0.754; refractive index 1.417 (20° C); flash point 105°F 
(O.C.). Probably low toxicity. Combustible. 

Containers: 5-gal cans; 55-gal drums; tank cars. 

Hazard; Moderate fire risk. 

Iripropylene (propylene trimer) (C 3 H 6 ) 3 . 

properties: Colorless liquid; sp. gr. (20/20°C) 0.738; 
boiling range 133.3°-141.7°C). Weight 6.17 Ib/gal 
(60° F); flash point 75° F (TOC). Probably low toxic- 

'‘y- 

Derivation: Catalytic polymerization of propylene. 

Containers; Drums; barges; tank cars. 

Hazard; Flammable, dangerous fire risk. 

Uses; Oxo feed stock; lubricant additive; plasticizers; 
nonyl phenol. 

Shipping regulations; Flammable liquids, n.o.s. (Rail, 
Air) Flammable Liquid label. 

tripropylenc glycol H0(C3H60)2C3H60H. 

Properties; Colorless liquid; supercools instead of 
freezing; b.p. 268°C; sp. gr. 1.019 (25/25°C); Ib/gal 
8.51; refractive index 1.442 (n 25/D); flash point 
285° F. Soluble in water, methanol, ether. Combus- 
tible. Low toxicity. 

Containers: Drums; tank cars; tank trucks. 

Uses: Intermediate in resins, plasticizers, pharmaceu- 
ticals; insecticides; dyestuffs; mold lubricants. 

Iripropylene glycol monomefhyl ether 
H0(C3H60)2C3H60CH3. 

Properties; Colorless liquid. Sp. gr. 0.961 (25°C); b.p. 
242°C; 116°C (10 mm); viscosity 5.5 cp (25°C); re- 
fractive index 1.427 (25°C); flash point 250° F. Com- 
pletely miscible with water, VMP naphtha, acetone, 
ethanol, benzene, carbon tetrachloride, ether, meth- 
anol, monochlorobenzene, and petroleum ether. 
Combustible. Low toxicity. 

Use; Ingredient in hydraulic fluids. 

triptane. See 2,2,3-trimethylbutane. 

“Triptide.”” Trademark for lyophilized monosodium 
glutathione used for biochemical and clinical re- 
search, and medicine. 

tr»s-. A prefix indicating that a certain chemical 
grouping occurs three times in a molecule, e.g., 
(tris(hydroxymethyl)aminomethane (CH 20 H) 3 CNH 2 . 
See also bis-. 

tris amine buffer. See tris(hydroxymethyl)amino- 
methane. 

“Tris Amino.”^” Trademark for pharmaceutical grade 
of tris(hydroxymethyl)aminomethane. 

lrts(I-aziridinyI)phosphinc oxide. See triethylenephos- 
phoramide. 

2,4,6-tris(I-aziridinyl)-s-lriazine. See triethylenemela- 
mine. 

trisazo dye. One of the four kinds of azo dyes, char- 
acterized by the presence of three azo couplings 
( — N=N — ) in each molecule. (Cl 30000 to 34999). 

trfa{ 2 -chlorocfhyl) phosphate (C1C2H40)3P0. 

Properties: Clear, transparent liquid; sp. gr. 1.425 
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(20/20°C); b.p. 214°C (25 mm); refractive index 
1.4721 (n 20/D). Flash point 421°F (COC); combus- 
tible. 

Use: Flame-retardant plasticizer. 

tris(2-ehloroethyl) phosphite (C1C2H40)3P. 

Properties; Colorless liquid with characteristic odor. 
Sp. gr. 1.353 (20/4°C); b.p. 119°C (0.15 mm); flash 
point 280° F (O.C.). Miscible with most common or- 
ganic solvents. Undergoes intramolecular isomeriza- 
tion at higher temperatures. Exposure to air should 
be minimum. Insoluble in water, and hydrolyzes in 
water. Combustible. 

Containers: 5-gal, 55-gal steel drums. 

Uses; Intermediate; component of vinyl stabilizers; 
grease additives; flameproofing compositions. 

tris(2-chtoroisopropyl) thionophosphate 
[CH3(CH2C1)CH0]3PS. 

Properties: Liquid. Phosphorus content 9.0%; density 
1.282 g/ml at 68° F; open cup flash point above 
347° F; pour point less than — 50°C. Readily soluble 
in gasoline; insoluble in water. Combustible. 

Uses: To extend spark plug life, to control deposit- 
induced knocking in gasoline engines. 

tris(2,3-dibromopropyl) phosphate 
(CH2BrCHBrCH20)3P0. 

Properties: Viscous, pale yellow liquid; density 18.5 
Ib/gal; refractive index 1.5772 (20° C). Combustible. 
Containers: Steel drums. 

Use; Flame retardant for plastics. 

tris(2,4'dichlorophenoxyethyl) phosphite. See “Falone.” 

tris(2,3-dichloropropyl) phosphate 
(CH2C1CHC1CH20)3P0. Used as a flame retardant 
in plastics, and as a secondary plasticizer. Combus- 
tible. 

tris(diethylene glycol monoethyl ether) citrate 
H0C[CH2C00(CH2CH20)2C2H5]2C00- 
(CH2CH20)2C2H5. 

Properties; Solid. Sp. gr. (25°C) 1.28; m.p. 16-19°C; 
soluble in water. Used as a plasticizer. Combustible. 

2,4,6-tris-(ethylenelmino)-s-triazine. See triethylene- 
melamine. 

tris(2-ethylhexyl) phosphate 
[C,H9CH(C2H5)CH20]3P0. 

Properties'. Colorless liquid; sp. gr. 0.9260 (20/20°C); 
f.p. below — 90°C (sets to glass); pour point — 74°C; 
mid-boiling point 216°C (4 mm); refractive index 
1.441 (25° C). Insoluble in water; soluble in mineral 
oil and gasoline. Flash point 420° F. Combustible. 
Use: Low-temperature plasticizer for PVC resins; im- 
parting flame and fungus resistance. 

tris-2-ethylhexyl phosphite (trioctyl phosphite) 
[C,H9CH(C2H5)CH20]3P. 

Properties; Colorless liquid; sp. gr. 0.902; b.p. (0.3 
mm) 163-164°C; insoluble in water; soluble in alco- 
hol and ether. Flash point 340° F. Combustible. Low 
toxicity. 

Containers; Glass bottles; 5-, 55-gal drums. 

Uses: Synthesis; plasticizers; stabilizers; lube and 
grease additives; flameproofing compositions. 

tris(2-hydroxyefhyl) isocyanurate (THEIC; tris(2-hy- 
droxyethyl)-s-triazine-2,4,6-trione) 
CjN, 03(CH2CH2OH)3. 

Properties: White solid; m.p. 135°C; b.p., dissociates 
at 180°C (3 mm). Very soluble in water; somewhat 


soluble in alcohol and acetone; insoluble in chloro- 
form and benzene. Combustible. 

Use; Additive to plastics, especially to impart ther- 
mal stability. 

fris(hydroxymethyl)acetic acid 

H0CH2C(CH20H)2C00 H. a photographic chem- 
ical made by bacterial oxidation of pentaerythritol. 

tris(hydroxymethyl)aminomethane 
[Tri(hydroxymethyl)-aminomethane; THAM; 2- 
amino-2-hydroxymethyl-L3-propanediol; tris amine 
buffer] (CH20H)3CNH2. 

Properties: White crystalline solid. Solubility in water, 
80 g/100 cc at 20°C. M.p. 171-172°C; b.p. (10 mm) 
219-220°C; pH O.IM aqueous solution 10.36. Cor- 
rosive to copper, brass, aluminum. Combustible. 
Containers; Fiberpak boxes; drums. 

Hazard; Irritant to skin and eyes. 

Uses: Emulsifying agent (in soap form) for oils, fats, 
and waxes; absorbent for acidic gases; chemical syn- 
thesis; buffer; medicine. 

tris(hydroxymethyl)nifromethane (2-hydroxymethyl-2- 
mtro- 1, 3-propanediol) (CH20H)3CN02. 

Properties; White crystals or amorphous solid; m.p. 

i75°C; decomposes. Soluble in water and alcohol. 
Hazard: Moderate fire risk; probably irritant to skin 
and eyes. 

Uses: Bactericide and slimicide for aqueous systems; 
cutting oil emulsions; pulp and paper; industrial 
water systems; drilling muds. 

l,l,3-tris(hydroxyphenyl)propane (tripheno! P) 
(C6H40H)2CHCH2CH2C6H40H. 

Properties; White solid; m.p. 84° C; sp. gr. 1.226 (20/ 
20°C); f.p. 90-1 10°C; sets to glass below this 
temperature. Combustible. 

Uses; Antioxidant; intermediate for polyester and 
alkyd resins. 

“Tri-Sil.””^ Trademark for a ready mixed, single so- 
lution of solvent, reagent, and catalyst used for rap- 
idly converting samples of polar materials (e.g., car- 
bohydrates, phenols, steroids, etc.) into volatile tri- 
methylsilyl ethers for gas chromatographic analyses. 

trisiloxane. See siloxane. 

fris[l-(2-methyl)aziridinyl]phosphine oxide 
(C3Hf,N)3PO. See metepa. 

“Tris Nitro,”'” Trademark for tris(hydroxymethyl)- 
nitromethane (q.v.). 

trisodium citrate. See sodium citrate. 

trisodium dipotassium tripolyphosphate NasKiPsOio. 
Properties: White crystalline solid; m.p. 620-640°C; 
density 2.48; solubility in water (26°C) 80 g/100 ml. 
Use; Sequestrant. 

trisodium EDTA (ethylenediaminetetraacetic acid tri- 
sodium salt) C!oHi3N:Na30j • HiO. White powder; 
freely soluble in water. Used as an alkaline chelating 
agent. 

trisodium hydroxyethylethylenediaminetriacetatc 
(NaOOCCH2)2NC2H,N(CH2COONa)C2HjOH. 
Properties; Liquid; sp. gr. 1.285; f.p. below — 5°C. 

Use; Chelating agent. 

trisodium nitrilotriacetate N(CH2COONa)3. A sodium 
salt of nitrilotriacetic acid. 

Use: Sequestrant. 
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trisodium orthophosphate. See sodium phosphate, tri- 
basic. 

frisodium phosphate. See sodium phosphate, tribasic. 

trisodium phosphate, chlorinated 

4{Na3P04 • I 2 H 2 O) • NaOCl. Active ingredients 
3.25% min sodium hypochlorite and 91.75% min tn- 
sodium phosphate dodecahydrate. Inert ingredient, 
less than 5% NaCl. 

Properties; White crystalline water-soluble solid; sta- 
ble under normal storage conditions. In solution has 
the properties of both trisodium phosphate and so- 
dium hypochlorite. 

Derivation: By reacting sodium phosphate, caustic 
soda and sodium hypochlorite. 

Containers: Bags; drums; and bulk. 

Hazard; Moderately toxic; irritant to skin and eyes. 
Uses: Cleaner and bactericide in dairies, food plants; 
dish washing compounds and scouring powders. 

trisodium phosphate monohydrate. See sodium phos- 
phate, tribasic, monohydrate. 

tristearin. See stearin. 

tris(tetrahydrofurfuryl) phosphate (CtH'!OCHjO) 3 PO. 
Properties; Yellow liquid; f.p. — 75°C; refractive in- 
dex 1.4759 (n 20/D); soluble in water and aromatic 
solvents. 

Hazard: May be toxic. 

Uses: Plasticizer; solvent. 

“Tritac.”*^ Trademark for a group of herbicides 
whose active ingredient is 2,3,6-trichlorobenzyloxy- 
propanol. 

"Trithion.”' Trademark for an organic phosphate in- 
secticide-acaricide available as aqueous emulsion, 
dust, and wettable powder containing various per- 
centages of carbophenothion. 

Hazard: See carbophenothion. 

“Tritiac.”*^’ Trademark for tritium-activated self- 
luminous compounds and paints. Available in vary- 
ing grades of luminosity up to 100 micro-lamberts. 

tritium T Radioactive isotope of hydrogen; mass num- 
ber 3; isotopic weight 3.017 (two neutrons and one 
proton in the nucleus). 

Properties; Half-life 12.5 years; radiation, beta; radi- 
otoxicity, very low. 

Derivation: Bombardment of lithium with low-energy 
neutrons. 

Forms available; Gas packaged in ampules and in 
tagged compounds such as water, streptomycin, cor- 
tisone, epinephrine, octadecane, stearic acid, etc. 
Uses: Bombarding particle in cyclotrons; activator in 
self-luminous phosphors; in cold cathode tubes; tracer 
in biochemical research and various special problems 
in chemical analysis; luminous instrument dials. 

tritolyl phosphate. See tricresyl phosphate (ortho iso- 
mer). 

triton. Tile nucleus of the tritium atom (one proton, 
two neutrons). 

“Triton.”^’ Trademark for surfactants based on at- 
kylaryl polyether alcohols, sulfonates and sulfates; 
nonionic, cationic and anionic types; oil-soluble and 
watCT-soluble types. Supplied as viscous liquids, 
pastes, or aqueous solutions. Surface activity in- 
cludes detergency, emulsification, wetting, spread- 
ing, dispersing action. 

Uses: Processing of textile fabrjes and yarns; leather 
tannery operations; emulsification of pesticides; san- 
itizing and cleansing formulations; cosmetic prepara- 


tions; medicinal soaps; paper manufacture; oil- 
well flooding; polymer manufacture; petroleum 
additives. 

tritopine. See laudanidine. 

“Tri-Una-Sol.”*® Trademark for nitrogen fertilizer solu- 
tions; varying analysis of 28, 30 and 32% nitrogen; 
containing urea, ammonium nitrate and water. 

triuranium octoxide (uranous-uranic oxide; uranyl uta- 
nate) U 3 O 8 . 

Properties: Olive-green to black solid; crystals or 
granules; insoluble in water; soluble in nitric acid and 
sulfuric acid. Sp. gr. 8.39; decomposes when heated 
to 1300°C to uranium dioxide. 

Source; The naturally occurring uranium oxide found 
in pitchblende. 

Derivation; (a) As one of the forms of uranium pro- 
duced from the ores, often by a solvent extraction 
process. The solvent used is dodecylphosphoric acid, 
(b) A common form of triuranium octoxide is yel- 
low cake, the powder obtained by evaporating an 
ammonia solution of the oxide. 

Hazard; Radioactive poison. Use appropriate protec- 
tion in handling. 

Uses: Nuclear technology; preparation of other ura- 
nium compounds. 

Shipping regulations; (Rail, Air) Consult regulations. 

trixylenyl phosphate. See tri(dimethylphenyl)phos- 
phate. 

“Trizone.”^” Trademark for fumigants containing 
methyl bromide, chloropicrin, and 3 -bromo-l-pro- 
pyne. 

“Trolene.””’ Trademark for insecticides containing 
0,0-dimethyl-0-(2,4,5-trichlorophenyl)phosphoro- 
thioate. 

Hazard; Toxic; cholinesterase inhibitor. 

“Troluoil.”^’’® Trademark for a petroleum solvent 
prepared by straight-run distillation. 

Properties: Water-white, initial boiling point 194- 
205° F, 95% distills between 235 and 247° F; sp. gr. 
0.741 (60° F); flash point (TCC) 25° F; mild, nonre- 
sidual odor. 

Hazard: Flammable, dangerous fire risk. 

Uses: Lacquers, rubber cements, and gravure inks. 

“Tromexan.”^'* Trademark for ethyl biscoumacetate. 

trona (urao) NaaCOs • NaHCOs ' 2 H 2 O. A natural so- 
dium sesquicarbonate and the most important of the 
natural sodas. 

Properties; White, gray or yellow with vitreous, glis- 
tening luster. Noncombustible. Low toxicity. See 
Trona process. 

Occurrence: Hungary, Egypt, Africa, Venezuela, and 
United States (Wyoming; California, especially 
Searles Lake, Owens Lake). 

Use; Source of sodium compounds, especially the so- 
dium carbonates. 

“Tronabor.”** Trademark for crude borax pentahy- 
drate, from Searles Lake brines. 

Trona process. The method used for separation and 
purification of soda ash, anhydrous sodium sulfate, 
boric acid, borax, potassium sulfate, bromine and 
potassium chloride from Searles Lake (California) 
brine. 

“Tronox.”'"' Trademark for chloride process titanium 
dioxide; used as a white pigment. 

tropacocaine hydrochloride C 15 H 19 NO 2 • HCl. An alka- 
loidal salt. 
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Properties; White crystals. Soluble in water, alcohol, 
and ether. M.p. 271°C. 

Derivation: From a variety of Erythroxylon coca. 
Hazard: Toxic by ingestion and inhalation. 

Use: Medicine. 

3-tropanoI. See torpine. 
tropeolin D. See methyl orange, 
tropeolin 00 (Orange IV) 

NaS 03 C 6 EUNNC 6 H 4 NHC 6 H 5 . para-Diphenylamino- 
azobenzene-sodium sulfonate. A biological stain and 
acid-base indicator, red at pH 1.4, yellow at pH 2.6. 
Cl No. 13080. 

tropine (3-tropanol) CgHisNO. 

Properties: White, crystalline alkaloid; very hygro- 
scopic. Soluble in water; alcohol, ether, and chloro- 
form. M.p. 61.2-63°C; b.p. 233°C. 

Derivation; By heating atropine or hyoscyamine with 
barium hydroxide. 

Hazard: Toxic by ingestion and inhalation. 

Use: Medicine. 

Froufon's rufe. TTie moi’af heat of vapanzaCrcTn of tror- 
mal liquids, at the boiling point and under atmo- 
spheric pressure, divided by the absolute boiling tem- 
perature is a constant, approximately 22. 

Trp. Abbreviation for tryptophan, 
true solution. See solution (true). 

truttine. A protein obtained from fish of the trout 
family. 

“Trycite.”^” Trademark for an oriented polystyrene 
film. Used for packaging and in envelope windows. 

tryparsamide (sodium N-phenylglycineamide-para-ar- 
sonate) NaOAs(OOH)C 6 H 4 NHCH 2 CONH 2 • Vi H^O. 
Properties; White crystalline powder, odorless. Con- 
tains 24.6% arsenic. May affect eyes. Soluble in 
water; almost insoluble in alcohol; insoluble in 
ether, chloroform, benzene. 

Grades; Medicinal; U.S.P. 

Hazard: Highly toxic by ingestion and inhalation. 

Use; Medicine (treatment of syphilis). 

Shipping regulations; (Rail, Air) Arsenical compounds, 
n.o.s.. Poison label. 

trypsin. The proteolytic enzyme of pancreatic juice. 
Yellow to grayish-powder; soluble in water; insoluble 
in alcohol or glycerin. It acts on albuminoid mate- 
rial producing amino acids. The maxirrium result is 
obtained in a neutral or slightly alkaline medium. 
Trypsins or similar materials are found not only in 
the pancreas but also in the spleen, leucocytes and 
urine, as well as in beer yeast, molds and bacteria. 
Grade: N.F. (crj'stallized). 

Hazard; Irritant to skin. 

Uses: Medicine; dehairing of hides. 

trypsinogen. An inactive precursor of trypsin (q.v.). 

tryptophan (indole-alpha-aminopropionic acid; 1-alpha- 
amino-3-indolepropionic acid) 

QHjNHCHCCHjCHNHjCOOH. One of the es- 
sential amino acids occurring naturally in the L-(— )- 
form. 

Properties; 

DL-; White crystals; slightly soluble in water; stable 
in alkaline solution; decomposed by strong acids. 
D(+)-; Characteristic sweet taste; m.p. 275-290°C 


(dec); soluble in water, hot alcohol, alkali hydrox- 
ides; insoluble in chloroform. 

L(— )-: Flat taste (other properties identical with 
D(+)-tryptophan). 

Derivation: (a) Synthetic tryptophan can be made by 
the conversion of indole to gramine, followed by 
methylation, interaction with acetylaminomalonic 
ester and hydrolysis; (b) hydrolysis of proteins. 
Grades: Reagent; technical; F.C.C. 

Containers; 1-, 5-lb bottles; drums. 

Uses; Nutrition and research; medicine; dietary' sup- 
plement; cereal enrichment. 

Available commercially in all three forms, as well as 
acetyl-DL-tryptophan. 

‘‘Trysben” 200.’* Trademark for a weed killer based 
on aqueous solution of the dimethylamine salt of 
trichlorobenzoic acid, containing 2 lb of acid equiva- 
lent per gallon. 

Use; Control of broadleaf weeds. 

Ts. Abbreviation for tosyl. 

TSA. Abbreviation for toluenesulfonic acid (q.v.). 
TSH. See thyrotropic hormone. 

TSP. Abbreviation for trisodium phosphate. See so- 
dium phosphate, tribasic. 

TSPA. Abbreviation for triethylenethiophosphoramide. 

TSPP. Abbreviation for tetrasodium pyrophosphate. 
See sodium pyrophosphate. 

TTC. Abbreviation for tetrazolium chloride (q.v.). 

TTD. Abbreviation for tetraethylthiuram disulfide. 
“Tuads.” See “Ethyl Tuads”; “Methyl Tuads.” 
‘'Tuamine.”"* Trademark for tuaminoheptane sulfate, 
hiaminoheptane. See 2-aminoheptane. 

tuaminoheptane sulfate 
[CHj(CHj)4CHNH2CH3]: • H.SOj. 

Properties: Wliite odorless powder; readily soluble in 
water and alcohol. 

Grade: N.F. 

Use: Medicine. 

‘Tuasal.””’ Trademark for a brominated salicylani- 
lide mixture; used as a bacteriostat. 

‘‘Tubarine.”'”' Trademark for f/-tubocurarine chlo- 
ride (q.v.). 

tubatoxin. See rotenone. 
tuberose oil. 

Properties: Colorless to very light-colored oil; sp. gr. 
1.007-1.035 at 15°C; taken from Polianthes tube- 
rosa, by enfleurage. Nontoxic. 

Uses: Perfume; flavoring. 

Cl-tubocurarine chloride CisH^CUNiOf, ■ 5H:0. 
Properties: Wliite to light tan, odorless, cry'stalline 
alkaloid. M.p. about 270°C with decomposition; sol- 
uble in water and alcohol; insoluble in acetone, 
chloroform, and ether. Aqueous solution is strongly 
dextrorotatory. (Specific rotation for 1% solution of 
anhydrous -208° to +218°.) 

Grade; U.S.P. 

Hazard: Toxic in high concentrations. 

Use: Medicine (muscle relaxant). 

‘'Tuex.""'”’ Trademark for tetramethylthiuram disul- 
fide. Available in pellets as “Tuex Naugets.” Sec 
thiram. 


Superior numbers refer to Manufacturers of Trade I\lark Products. For page number see Contents. 
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“Tuf-Foil.””^ Trademark for aluminum and alumi- 
num alloys in foil form. 

“Tumerol Trademark for oleoresin of tumeric for 
food coloring and flavoring, 

tung oil (China-wood oil). 

Properties: Yellow drydng oil. Soluble in chloroform, 
ether, carbon disulfide, and oils. Sp. gr. 0.9360- 
0.9432; saponification value 193; iodine value 150- 
165; refractive index 1.5030. Flash point 552°F. 
Autoignition temp. 855°F. Low toxicity. Combus- 
tible. 

Derivation: From the seeds of Aleurites cordata, a 
tree indigenous to China. It is now produced in China, 
Argentina and Paraguay; U.S. production has been 
virtually discontinued. 

Chief constituent; Eleostearic acid (80%). 

Uses: Exterior paint; varnishes. 

“Tung-Spray Trademark for a suspension of 
pure, submicron tungsten disulfide in a fast-drj'ing 
isopropanol carrier. Stable in air to 950° F. 
Containers; 16-oz. aerosol cans. 

Hazard; Flammable, dangerous fire risk. 

tungstated pigment. See phosphotungstic pigment, 
tungstate white. See barium tungstate. 

tungsten (wolfram) W Metallic element; atomic num- 
ber 74; group VIB of periodic system. Atomic 
weight 183.85. Valences 2, 4, 5, 6. Five isotopes. 
Properties: Hard, brittle, gray solid. Not found na- 
tive. Tlte ores are scheelite and wolframite. Sp. gr. 
19.3 (20°C); m.p. 3410°C (highest of all the metals); 
b.p. 5927° C. High electrical conductivity. Soluble in 
a mixture of nitric acid and hydrofluoric acid. Low 
toxicity. Corroded by seawater. Oxidizes in air at 
400°C, the rate increasing rapidly with temperature. 
Derivation; (a) Aluminothermic reduction of tungstic 
oxide; (b) hydrogen reduction of tungstic acid or its 
anhydride. 

Fabrication: The metal can be plated onto objects by 
vapor deposition from tungsten hexafluoride or hexa- 
carbonyl and can bond metal parts together. Tung- 
sten powder (produced by carbon reduction) is con- 
verted into solid metal by powder metallurgical 
techniques. Large single crystals are grown by an 
arc-fusion process. Granules obtained by reduction 
of the hexafluoride. 

Occurrence: Korea, Mexico, U.S.S.R., China, Spain 
and United States (Arizona, California, Colorado, 
Nebraska, Nevada, New Mexico, and Texas). 

Grades; Technical; powder; single crystals; granules, 
ultrapure of 50-600 microns. 

Containers: Cans, barrels, drums (powder). 

Hazard; Finely divided form is highly flammable and 
may ignite spontaneously. Tolerance (as W) (insoluble 
compounds): 5 mg per cubic meter of air; soluble 
compounds, 1 mg per cubic meter of air. 

Uses: High-speed tool steel; ferrous and nonferrous 
alloys; ferrotungsten; filaments for electric light 
bulbs; contact points; dentistry; x-ray and electron 
tubes; welding electrodes; heating elements in fur- 
naces and vacuum-metallizing equipment; rocket 
nozzles and other aerospace applications; shell steel; 
chemical apparatus; high speed rotors as in gyro- 
scopes; solar energy devices (as vapor-deposited film, 
which retains heat at about 500° C). 

tungsten boride \VB.. 

Properties; Silvery' solid; sp. gr. 10.77; m.p. ca 
2900°C; insoluble in water; soluble in aqua regia 
and concentrated acids; decomposed bv chlorine at 
212°F. 


Derivation: Heating tungsten and boron in electric 
furnace. 

Use; Refractory. 

tungsten carbide WC. A ditungsten carbide, \V:C, 
with similar physical properties, is also known. WC 
is said to be the strongest of all structural materials. 

Properties; Gray powder; sp. gr. 15.6; m.p. 2780°C; 
b.p. 6000° C; hardness of 9+ (Mohs) in solid form; 
insoluble in water but readily attacked by a nitric 
acid-hydrofluoric acid mixture. Stable to 400° C 
with chlorine; bums with fluorine at room tempera- 
ture; oxidizes on heating with air. 

Derivation; Heating tungsten and lamp black at 
1 500- 1600° C. 

Hazard: Toxic by inhalation. Tolerance (as W), 5 mg 
per cubic meter of air. 

Uses; Cemented carbide tools; dies; wear-resistant 
parts; cermets; electrical resistors. An abrasive in 
liquids. 

tungsten carbide, cemented. A mixture consisting of 
tungsten carbide 85-95% and cobalt 5-15%. 

Properties: Sp. gr. 12-16; hardness about that of co- 
rundum; not affected by high temperatures. 

Derivation: Ball milling of powdered tungsten carbide 
with metallic cobalt, followed by sintering. 

Hazard: See tungsten carbide. 

Uses; Machine tools and abrasives for machining and 
grinding metals, rocks, molded products, porcelain 
and glass; in gages, knife edges, blast nozzles. 

tungsten carbonyl. See tungsten hexacarbonyl. 

tungsten diselenide WSej. Lamellar-structured, dry 
solid lubricant with exceptional hi|h temperature 
and high vacuum stability; retains its lubricity to 
temperatures as low as -423° F. 

Grades: 1-2 micron and 40 micron. 

Hazard: Toxic. Tolerance (as W), 5 mg per cubic 
meter of air. 

tungsten disulfide WSj. 

Properties; Grayish black solid; m.p. above 1480°C; 
can lubricate at temperatures above 2400°F(1316°C). 
Attacked by fluorine and hot sulfuric and hydro- 
fluoric acids. 

Grades: 0.40, 0.70 and 1-2 micron grades. 

Hazard: Toxic. Tolerance (as W), 5 mg per cubic 
meter of air. 

Use: Solid lubricant for many applications, including 
use as an aerosol. 

tungsten hexacarbonyl (tungsten carbonyl) W(CO)6. 

Properties; White, volatile, high refractive, crystal- 
line solid; decomposes without melting at 150°C. 
One of the more stable carbonyls. Sp. gr. 2.65; vapor 
pressure 0.1 mm (20°C). Insoluble in water; soluble 
in organic solvents. 

Derivation: Reaction of tungsten with carbon monox- 
ide at high pressures; reduction of tungsten hexa- 
chloride with iron alloy powders in CO atmosphere. 

Hazard: Toxic. Tolerance (as W), 5 mg per cubic 
meter of air. 

Use: Tungsten coatings on base metals by deposition 
and decomposition of the carbonyl. 

tungsten hexachloride WCL. 

Properties; Dark blue or violet hexagonal cry'stals; 
volatile; m.p. 275° C; b.p, 347° C; sp. gr. 3.52; vapor 
pressure 43 mm (215°C); electrical conductivity 
(fused state) poor. Soluble in organic solvents in- 
cluding ligroin and ethanol. Decomposed by moist 
air and water; reduced by hydrogen to the metal. 

Derivation; Heating tungsten with diy chlorine at red 
heat. 
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Hazard: Toxic. Tolerance (as W), 5 mg per cubic 
meter of air. 

Uses: Tungsten coatings on base metals; vapor depo- 
sition for bonding metals; single crystal tungsten 
wire; additive to tin oxide to produce electrically 
conducting coating for glass; catalyst for olefin poly- 
mers. 

tungsten hexafluoride WFa. 

Properties: Colorless gas or light yellow liquid. Sp. 
gr. (liquid) 3.44; m.p. 2.5°C; b.p. 19.5°C. Decom- 
poses in water. 

Derivation: Direct fluorination of powdered tungsten. 
Purified by distillation under pressure. 

Hazard: Toxic by ingestion and inhalation. Strong 
irritant to tissue. Tolerance (as W), 1 mg per cubic 
meter of air. 

Uses: Vapor phase deposition of tungsten; fluorinat- 
ing agent. 

tungsten lake. See phosphotungstic pigment, 
tungsten oxychloride WOCL. 

Properties: Dark red, acicular crystals. Decomposed 
by water and moist air. Keep in sealed glass con- 
tainers! B.p. (approx) 227.5°C; m.p. (approx) 21 1°C; 
sp. gr. 11.92; soluble in carbon disulfide. 

Derivation: By the action of chlorine on tungsten or 
tungstic oxide at elevated temperatures. 

Fhirification: Vacuum distillation. 

Grade: Technical. 

Hazard: Toxic and irritant. Tolerance, 1 mg per cubic 
meter of air (as W). 

Use: Incandescent lamps. 

tungsten silicide. A ceramic. Probably WSb. 

Properties: Blue-gray, very hard solid; sp. gr. 9.4; 
m.p. above 900° C. Insoluble in water; attacked by 
fused alkalies and mixtures of nitric and hydrofluoric 
acids. 

Grades: Cylindrical shapes, lumps, standard sieve 
sizes. 

Hazard: Dust flammable. Tolerance, 5 mg per cubic 
meter of air (as W). 

Uses: Oxidation-resistant coatings; electrical resis- 
tance and refractory applications. 

tungsten steel. In many of its alloying effects, tung- 
sten is similar to molybdenum. Tungsten increases 
the density of alloys to which it is added. It is used to 
obtain steels with great wear resistance and special 
resistance to tempering, as in high-speed steels, hot- 
work steels, finishing steels that maintain keen cut- 
ting edge and great wear resistance, creep-resisting 
steels, and oxidation-resistant, high-temperature, 
high-strength alloys. 

tungsten trioxide. See tungstic oxide. 

tungstic acid (wolframic acid; orthotungstic acid) 
H,WOj. 

Properties: Yellow powder; sp. gr, 5.5. Insoluble in 
water; soluble in hydrofluoric acid and alkalies. A 
white form of tungstic acid exists, having the for- 
mula H 2 \V 04 • HjO. This is formed by acidifying 
tungstate solutions in the cold. 

Derivation: Decomposition of sodium tungstate with 
hot sulfuric acid. 

Grades: Technical; C.P.; reagent. 

Containers: Drums; polyethylene bags; tonnage lots. 
Hazard: Toxic. Tolerance (as W), 5 mg per cubic 
meter of air. 


Uses: Textiles (mordant, color resist); plastics; tung- 
sten metal, wire, etc. 

tungstic acid anhydride. See tungstic oxide. 

tungstic anhydride. See tungstic oxide. 

tungstic oxide (tungstic acid anhydride; tungstic anhy- 
dride; tungsten trioxide; wolframic acid, anhydrous) 
WOj. 

Properties; Canary' yellow, heavy powder; dark or- 
ange when heated and regains original color on 
cooling; m.p. 1473°C; sp. gr. 7.16. Insoluble in water; 
soluble in caustic alkalies; soluble with difficulty in 
acids. Noncombustible. 

Derivation; Scheelite ore is treated with hydrochloric 
acid and the resulting product dissolved out with 
ammonia. Tire complex ammonium tungstate can 
then be ignited to tungstic oxide. 

Hazard; Toxic. Tolerance (as W), 5 mg per cubic 
meter of air. 

Uses; To form metal by reduction; alloys; preparation 
of tungstates for x-ray screens; fireproofing fabrics; 
yellow pigment in ceramics. 

“Tungstide.”’*’ Trademark for a series of coatings 
consisting of metallic tungsten of near-colloidal par- 
ticle-size suspended in a liquid plastic and incorpo- 
rated with a form of “Liqui-Moly,” (a molybdenum 
disulfide product) to produce a hard, abrasion- 
resistant self-lubricating coating. 

tungstophosphate. Structure and properties are simi- 
lar to molybdophosphate (q.v.). 

12-tungslophosphoric acid. See phosphotungstic acid. 

tungstosilicate. One of a group of complex inorganic 
compounds of high molecular weight, containing a 
central silicon atom surrounded by tungsten oxide 
octahedra. They have high molecular weight, high 
degree of hydration, strong oxidizing action in aque- 
ous solution; they decompose in strongly basic aque- 
ous solutions to give simple tungstate solutions; they 
form highly colored anions or reaction products. 
See silicotungstic acid and sodium 1 2-tungstosili- 
cate. 

12-tungstosiIicic acid. See silicotungstic acid. 

“Turgum S.”’®* Trademark for a resin acid; sp. gr. 
1.06-1.07; an odorless tackifier, retarder, and pro- 
cessing aid. Slightly retarding in cure. 

turkey brown (turkey umber). Natural earth used as 
permanent pigment. Contains iron and manganese ox- 
ides with some clay. 

Turkey red. See iron oxide red. 

Turkey red oil (castor oil, sulfonated; castor oil, solu- 
ble), It is also known as alizarin assistant and aliza- 
rin oil because of its use in dyeing with alizarin. 
Properties; Viscous liquid. Sp. gr. 0.95; iodine no. 82. 1; 
acid no. 174.3; saponification no. 189.3. Soluble in 
water. Combustible; low toxicity. Autoicnition temp. 
833° F. 

Derivation; By sulfonating castor oil with sulfuric 
acid and washing. 

Grades: Sulfonated castor oil graded as to moisture 
and color. 

Containers; 55-gal barrels and drums; 500-lb barrek. 
Uses: Textiles; leather; manufacture of soaps; alizarin 
dye assistant; paper coatings. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see 
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Turnbull's Blue. An inorganic blue pigment made by 
the reaction of a ferrous salt and potassium ferricy- 
anide [Fe 5 Fe{CN) 6 ]:. One of its important uses is in 
making blueprints, in which sensitized paper contain- 
ing ferric ammonium citrate and potassium ferri- 
cyanide is exposed to light, the ferric ions being 
thus reduced to ferrous ions. See also Iron Blue. 

turpentine (gum). The oleoresin or pitch obtained 
from living pine trees. Sticky, viscous balsamic liq- 
uid comprising a mixture of rosin and turpentine 
oil. Strong piny odor. Soluble in alcohol, ether, 
chloroform and glacial acetic acid. Combustible; 
low toxicity. 

Uses: Source of turpentine oil and gum rosin. 

See also rosin. 

turpentine (oil) C 10 H 16 . A volatile essential oil whose 
chief constituents are pinene and diterpene. 

Derivation: Steam-distillation of the turpentine gum 
(q.v.) exuded from living pine trees (gum turpen- 
tine), or naphtha-extraction of pine stumps (wood 
turpentine); destructive distillation of pine wood. 
See also rosin; rosin oil. 

Properties: Colorless liquid; penetrating odor. Im- 
miscible with water; lighter than water. Considerable 
variation appears in constants reported. The follow- 
ing are based on tests made by the Forest Products 
Laboratory': Sp. gr. (15°C) 0.860-0.875; refractive 
index 1.463-1.483 (20°C); flash point (closed cup) 
90 to 115“F; acidity none; wt in Ib/gal 7.18; auto- 
ignition temp. 488° F. 

Containers: Bottles; cans; drums. 

Hazard: Moderate fire risk. Toxic by ingestion. Toler- 
ance, 100 ppm in air. 

Uses; Solvent; thinner for paints, varnishes and lac- 
quers; rubber solvent and reclaiming agent; insecti- 
cide; sj'nthesis of camphor and menthol; wax-based 
polishes; medicine (liniments); perfumery. 

“Tutane.’’’^ Trademark for 2-aminobutane; used as a 
fungicide. 

Tw. Abbreviation for Twaddell, used in reporting 
specific gravities for densities greater than water, as 
°Tw. A Twaddell reading, multiplied by five and 
added to 1000, gives specific gravity with reference 
to water as 1000. 

“Tween."*’ Trademark for a series of general-purpose 
emulsifiers and surface active agents. They are poly- 
oxyethylene derivatives of fatty acid partial esters 
of sorbitol anhydrides. Generally soluble or dispersi- 
ble in water, and differ widely in organic solubilities. 

“Twitchell.”'^" Trademark for a group of textile pro- 
cessing oils, fat-splitting reagents, and bases for sol- 
uble oils. 

Twitchcll reagent. Catalyst for the Twitchell process 
(acid hydrolysis of fats). It is a sulfonated addition 
product of naphthalene and oleic acid, a naphtha- 
lenestcarosulfonic acid. 

“TX.”'"’ Trademark for a hydrous magnesium oxide 
fiber which has an ultimate temperature resistance 
of 5070° F. Can be fabricated into reinforced plastic 
parts for high temperature conditions (e.g., rocket 
exhaust nozjr.les, re-entry nose cone.s). 

“Tybck."*' Trademark for a high-densitv polyethylene 
liber. 

"Tybrcnc,"'” Trademark for a series of acrylonitrilc- 
butadicnc-styrene (ABS) resins. 

“Tydex."'* Trademark for polyethylencimine prod- 
ucts. 


“Tygobond.”^’^ Trademark for a series of vinyl- and 
rubber-based adhesives for ceu.enting porous and 
semiporous materials to each other. 

“Tygofil.”^’* Trademark for a modified epoxy base 
metal filler. 

“Tygoflex.”^^* Trademark for a plastisol vinyl com- 
pound derived from “Tygon.” For specialty corro- 
sion protection. 

“Tygon.”^^* Trademark for a series of vinyl com- 
pounds used as linings, coatings, adhesives, tubing, 
and extruded shapes applied to chemical process 
equipment as corrosion protection. 

“Tygorusf."”* Trademark for a vinyl-based primer 
for application to damp or dry rusted steel. 

“Tygoweld.”^^* Trademark for a modified epoxy-base 
structural adhesive for bonding both similar and dis- 
similar materials. 

“Tygozine.”’^* Trademark for a series of inorganic 
zinc-rich protective coatings of both self-curing and 
post-cured types. 

“Tylac.”*'^ Trademark for a series of synthetic la- 
texes and elastomers. 

NBL. High-strength, film-forming nitrile rubber la- 
texes and rubbers and carboxylated polymers char- 
acterized by exceptional oil, solvent, and abrasion 
resistance. 

SBL. Butadiene/styrene and carboxylated butadiene/ 
styrene and high styrene latexes of various mono- 
mer ratios. Modified versions available. 

Uses: Paper, textiles, adhesives, Portland cement, 
molded products, polyvinyl chloride and phenolic 
resin blends. 

“Tylan.”*’° Trademark for tylosin phosphate; used as 
an antibiotic in veterinary medicine. 

“Tylosc.”‘'*° Trademark for a wide range of water- 
soluble cellulose ethers. See methylcellulose, carboxy- 
methylcellulose. Numerous grades and viscosities are 
available. 

Uses; Thickeners, binders, dispersing agent, emulsi- 
fiers, protective colloids, lubricants and film forming 
materials; drilling muds; detergents; textile, paper, 
print, and varnish industries; ceramics; cosmetics 
and pharmaceuticals. 

tylosin. Antibiotic substance isolated from a strain of 
Streptomyces fradiae. 

Properties: Crystals; m.p. 128-130°C; solutions are 
stable between pH 4 to 9. 

Uses; Veterinary medicine. 

tyloxapol (USAN) An oxyethylated tert-octylphenol- 
polymethylene polymer, and essentially nontoxic, 
nonionic surfactant. 

Tyndall effect. A colloidal phenomenon in which par- 
ticles too small to be resolved in an optical micro- 
scope suspended in a gas or liquid reveal their 
presence by scattering a beam of light as it passes 
through the suspension, the extent of reflection being 
dependent of the position of the irregularly shaped 
particles relative to the incident light. The efiect 
causes the appearance of a visible cone of light 
through the suspension. This principle is utilized in 
the ultramicroscopc. 

“Tynex.”’* Trademark for nylon filament. Available 
tapered with an essentially uniform taper from butt 
to tip, and also level, i.e., in a wide range of con- 
stant diameters. Tlie tapered form used primarily in 
paint brushes; the level form in other brushes. 



899 


TYZOR 


type metal. Alloy of 75-95% lead, 214-18% antimony 
with a little tin and sometimes copper, which ex- 
pands slightly upon solidification and produces 
sharp castings. 

“Ty-Ply.”’^’ Trademark for a family of nontacky vul- 
canizing adhesives for bonding natural and synthetic 
rubber compounds. 

Tyr Abbreviation for tyrosine. 

tyramine (tyrosamine; para-beta-amino-ethylphenol) 
H0C6H4CH:CH2NH2. A base found in mistletoe, 
putrefied animal tissues, certain cheeses, and ergot. 
It is usually made synthetically. 

Properties; Colorless crystals; m.p. 164-1 65° C; solu- 
ble in boiling alcohol; slightly soluble in water, ben- 
zene, and xylene. 

Use: Medicine. 

“Tyril.”^” Trademark for a group of styrene-acrylo- 
nitrile copolymers. 

“Tyrilfoam” 80.^” Trademark for expanded styrene- 
acrylonitrile for flotation uses under conditions of 
gasoline spiiiage, petroleum scum from outboard 
motors, and stagnant water. 

tyrocidine. Antibiotic produced by the metabolic 
processes of the bacteria. Bacillus brevis. It is a cy- 
clic polypeptide which is active against most gram- 
positive pathogenic bacteria. It is one of the two 
antibiotic components of tyrothricin (q.v.) but has 
been isolated and used alone. 

Properties (probably the hydrochloride); Fine crystal- 
line needles which decompose at 240° C. Soluble in 
95% alcohol, acetic acid and pyridine; slightly solu- 
ble in water, acetone and absolute alcohol; insoluble 
in ether, chloroform and hydrocarbons. Depresses 
surface tension; forms fairly stable colloidal emul- 
sion in distilled water. 

Use: Medicine (usually as component of tyrothricin); 
possible fungistat and bacteriostat. 

tyrosamine. See tyramine. 


tyrosinase. An enzyme containing copper which oc- 
curs in plant and animal tissue and is responsible 
for turning peeled potatoes black when exposed to 
air. 

Use: Medicine. 

tyrosine (beta-para-hydroxyphenylalanine; alpha- 
amino-beta-para-hydroxyphenylpropionic acid) 
C6H4OHCH2CHNH2COOH. A nonessentia! amino 
acid. 

Properties: White crystals, readily oxidized by the 
animal organism; soluble in water; slightly soluble 
in alcohol; insoluble in ether, optically active. 
DL-tyrosine m.p. 316°C; 

D(+)-tyrosine m.p. 310-3I4°C; 

L(— )-tyrosine m.p. 295° C with decomposition; sp. 
gr. 1.456 (20/4° C). 

Derivation: Hydrolysis of protein (casein); organic 
synthesis. 

Grade: F.C.C. 

Uses: Growth factor in nutrition; biochemical re- 
search; dietary supplement. Available commercially 
as DL-tyrosine. 

tyrothricin. An antibiotic produced by growth of Ba- 
cillus brevis. It consists of a mixture of antibiotics, 
principally gramicidin and tyrocidine. Gramicidin is 
the more active component. Use is generally limited 
to local external applications. It is active against 
some gram-positive bacteria, including species of 
pneumococci, streptococci and staphylococci. 

“Tyzine.”’’’ Trademark for tetrahydrozoline hydro- 
chloride. 

“Tyzor.”’® Trademark for a group of simple and che- 
lated esters of orthotitanic acid such as tetrabutylti- 
tanate of varying reactivity. 

Uses; Chemical intermediates; primers for adhesion 
promotion in extrusion coating; dispersants; cata- 
lysts; scratch-resistant finishes on glass; masonry 
water repellents; cross-linking agents. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



U Symbol for uranium. 

“U-A-S."”’ Trademark for a nitrogen fertilizer solu- 
tion containing urea, water, and ammonia. 

Use; Solid nitrogen-containing fertilizers. 

“UbafoI.”“ Trademark for a series of fine particle 
size styrene- and acrylic-based polymer and copoly- 
mer emulsions, some less than O.OI micron. Films 
deposited from compounded polymer emulsions ex- 
hibit high gloss, increased water resistance and du- 
rability. Film characteristics of straight polymers 
range from hard non-film forming to soft-flexible. 
Uses; Coatings for paper, leather, textiles, tapes; ve- 
hicle for gLoss. latex paints; self-polishing floor wax, 
latex compounding, delackifying agents, detergent 
opacifying agent. 

“Ucane.”^'"' Trademark for soft detergent alkylates 
which are anionic in character after sulfonation; de- 
rived from the chlorination of n-paraffins and the 
subsequent alkylation of benzene with these n- 
pa.raffin chlorides. Show almost complete biodegrad- 
ability. 

“Ucar.”’’'* Trademark for various synthetic organic 
chemicals including butylene oxide, butylphenol, 
nonylphenol, triphenol P, bisphenol A, para-tert- 
amylphenol, ethylene and propylene glycols; also ap- 
plied to synthetic latexes and water-soluble poly- 
mers. 

“Ucct."^''' Trademark for epoxy resin type of wrinkle- 
resistant finishes for cotton and rayon, and for a type 
of acetylene black. 

“Ucon,”"''' (I) Trademark for a series of nonflam- 
mable, low-toxicity fluorocarbon solvents and sol- 
vent blends with high chemical stability and extremely 
low residue levels. Used for cleaning electronic and 
mechanical instruments and controls, degreasing 
motors, cleaning liquid oxygen equipment, and 
motion picture and television film and magnetic 
tape. 

(2) Trademark for polyalkylene glycols and dies- 
ters. Available as water-soluble or insoluble prod- 
ucts. 

Grades; LB-Series, 50-HB Series, 75-H Series, DLB 
Series and Hydrolube Series. 

Uses; High-temperature lubricants, low temperature 
fluids, compressor lubricants, hydraulic brake fluids, 
quenchant fluid, heat transfer fluids, textile lubri- 
cants, rock drill lubricants, leather and paper- 
treating compounds, rubber lubricants, plasticizers 
and solvents, chemical intermediate; stationary phase 
in gas chromatography. 

See fluorocarbon. 

“Udel."''* Trademark for biaxially oriented polypro- 
pylene film used for overwraps, laminations, box 
windows, and shrink wraps; also for polysulfone 
resins. 

“Udcx.”'”’^''' Proprietary process for extracting aro- 
matic hydrocarbons by using a glycol-water mixture 
as solvent, utilizing a unique countercurrent con- 


tacting technique. The aromatic extract is distilled 
from the solvent and extremely high purity individual 
aromatics separated from one another by further 
distillation. The composition of the solvent is read- 
justed by removing water or other impurities and 
continually returning solvent to process. 

UDP. Abbreviation for uridine diphosphate. See uri- 
dine phosphate. 

UOPG. Abbreviation for uridine diphosphate glucose. 

“UF 71.”^’’ Trademark for an aqueous concentrate 
of 51% formaldehyde by weight stabilized by the 
addition of 20% urea. 

\3ses; Vlrea-iormaldeYiyde resins and nVtrogen fertTiVz- 
ers. 

“Uformite.”^’ Trademark for synthetic resins based 
on urea-formaldehyde, melamine-formaldehyde, and 
triazine condensates. Supplied as colorless or light- 
colored aqueous solutions or solutions in volatile 
solvents. Solvent type produces hard, alkali-resis- 
tant, colorless coatings on curing, with adhesion to a 
variety of surfaces. 

Uses; With alkyd resins in coatings; industrial finishes 
on appliances, automobiles, etc.; adhesives for paper- 
board boxes; paper coatings; wet-strength paper; 
textile pigment binding. 

ulexite (cotton balls) NaCaBsOj • 8H2O. A natural 
hydrated borate of sodium and calcium, 
properties; Color white; luster silky; Mohs hardness 
1-2.5; sp. gr. 1.96; usually found as rounded, 
loose-textured masses of fine crystals. 

Occurrence; Chile; Argentina; California, Nevada. 
Use; Source of borax. 

Ullman reaction. A modification .of the Fittig syn- 
thesis (q.v.) in which copper powder is used instead 
of sodium. 

ulinin brown. See Van Dyke brown. 

ulipin. One of a class of amorphous substances result- 
ing from the decomposition of the cellulose and lig- 
nite tissues of plants. Ulmins represent one of the 
initial changes by which vegetable matter is con- 
verted into coal. 

“Ultex.”’'' Trademark for a dithiocarbamate acceler- 
ator for natural and synthetic rubbers; suitable for 
white and light-colored goods. 

ulira-accelerator. An unusually powerful accelerator 
of rubber vulcanization, typified by thiuram sulfides 
and dithiocarbamaies. 

“Uhra-CIor.””’ Trademark for a turf fungicide whose 
active ingredients are mercuric dimethyldithiocar- 
bamate, potassium chromate, and cadmium succinate. 
Hazard; Highly toxic by ingestion. 

ultramarine blue. 

Properties; Inorganic pigment; blue powder; good 
alkali and heat resistance; low hiding power; poor 
acid resistance; poor outdoor durability; noncom- 
bustible; low toxicity. 
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Derivation: Heating a mixture of sulfur, clay, alkali, 
and a reducing agent at high temperatures. 

Containers; Barrels; fiber drums; multiwall paper 
bags. 

Uses: Colorant for machinery and toy enamels; white 
baking enamels; printing inks; rubber products; 
soaps and laundry blues; cosmetics; textile printing. 

Note: Used in very low percentages to intensify 
whiteness of white enamels, rubber compounds, 
laundered clothing, etc. by offsetting yellowish un- 
dertones; gives a “blue” rather than a “yellow” 
white. 

“Ultramid.”'*'''’ Trademark for nylon 6, nylon 6,6 and 
nylon 6,10; used in filament and engineering plastics. 
See nylon. 

“Ultrapoles.”'*'*’ Trademark for a series of alkanolam- 
ine condensates, detergent base and surface active 
materials used as detergents and ingredients of de- 
tergents, wetting and foaming agents, foam stabiliz- 
ers, ingredients for cosmetic preparations, emol- 
lients, thickening agents. 

Tradcatark for syothotic rubber in- 
dustrial sealants. 

ultrasonics. The science of effects of sound vibrations 
beyond the limit of audible frequencies. Used for 
dust, smoke and mist precipitation; preparation of 
colloidal dispersions; cleaning of metal parts, preci- 
sion machinery, fabrics, etc.; friction welding; for- 
mation of catalysts; degassing and solidification of 
molten metals; extracting flavor oils in brewing; 
electroplating; drilling hard materials; fluxless soj- 
dering; nondestructive testing. Also used for investi- 
gation of physical properties, determination of 
molecular weights of liquid polymers, degree of 
association of water, and for inducing chemical 
reaction. Biological effects are also under study. 

“Ultrathene.” Trademark for a series of ethylene- 
vinyl acetate copolymer resins for adhesives, conver- 
sion coatings, and thermoplastic modifiers. 'Wide 
range of melt indexes. Improves specific adhesion of 
hot-melt, solvent-based, and pressure-sensitive adhe- 
sives. 

ultraviolet. Radiation in the region of the electromag- 
netic spectrum including wavelengths from 100 to 
3900 A. See radiation. 

Hazard: Dangerous to eyes; overexposure may cause 
severe skin burns (sunburn). 

Uses; Irradiation of milk; air sterilization in hospi- 
tals; microscopy. 

ultraviolet absorber. A substance which absorbs radi- 
ant energy in the wavelength of ultraviolet (q.v.). 
Tlie radiant energy absorbed is converted to heat 
(thermal energy). Ultraviolet absorbers are added 
to unsaturated substances (plastics, rubbers, etc.) to 
decrease light sensitivity and consequent discoloring 
and degradation. Among compounds used are benzo- 
phenones, benzotriazoles, substituted acrj'lonitriles, 
and phenol-nickel complexes. See also absorption (2). 

“Ultravvct.”***’ Trademark for a series of biodegrada- 
ble linear alkylate sulfonate (LAS) anionic deter- 
gents or surface-active agents (linear dodecylbenzene 
type). Available forms; Sodium or triethanolamine 
salts in liquid, slurrv', flake or bead form. 

“Ultra-X Foam Liquid.”’*” Trademark for a com- 
pound used at Ifo to 3% in water to produce ultra- 


high expansion fire fighting foam. When used in 
appropriate foam generators, foam expansions as 
hi^ as 1000 times the liquid volume result. Used 
for combatting confined flammable liquid and struc- 
tural fires, for total flooding of basements, mines, 
warehouses, etc. 

umber. A naturally occurring brown earth containing 
ferric oxide together with silica, alumina, manga- 
nese oxides and lime. Raw umber is umber which is 
ground and then levigated. Burnt umber is umber 
calcined at low heat. 

Uses; Paint pigment; lithographic inks; wall paper 
(pigment); artists’ color. 

“Umbrex Fatty Alcohol.”'*" See “CO Fatty Alco- 
hols.” 

UMP. Abbreviation for uridine monophosphate. See 
uridine phosphates and also uridylic acid. 

“Unads."^’ Trademark for tetramethylthiuram mono- 
sulfide (q.v.). 

Use; Ultra-accelerator for rubber. 

uncertainty principie. Tbe concinsion of Heisenberg 
based on quantum mechanical theory that the pre- 
cise position of a specific electron in an atomic 
orbit cannot be determined, and that consequently 
the ultimate nature of matter is not susceptible to 
objective measurement. The result of this concept 
was development of the orbital theory, in which elec- 
tron behavior is dealt with on a statistical basis. Its 
validity was confirmed by 1930 by the work of other 
mathematical physicists such as DeBroglie, Fermi 
and Schrodinger. See also orbital theory; Heisen- 
berg. 

gamma-undecalactone (peach aldehyde; gamma-undecyl 
lactone; 4-hydroxy-undecanoic acid, gamma lactone). 
CH3(CH;)6 CHCH;CH;C0 0. 

Properties: Colorless to light-yellow liquid; peach- 
like odor. Sp. gr. 0.941-0.944; refractive index 
1.450-1.454. Soluble in 4 to 5 vols. of 60% alcohol; 
soluble in benzyl alcohol, benzyl benzoate, and most 
fixed oils. Combustible. 

Derivation: By heating undecylenic acid in the pres- 
ence of sulfuric acid. 

Grades; Chlorine-free; F.C.C. 

Uses; Perfumery; flavoring agent. 

undecanal (n-undecylic aldehyde; hendecanal) 
CH,(CH2)9CH0. 

Properties: Colorless liquid; sweet odor; sp. gr. 0.825- 
0.832 (25°C); refractive index 1.4310-1.4350 (20°C); 
soluble in oils and alcohol; insoluble in glycerol and 
water. Flash point 235° F; combustible. 

Derivation; By oxidation of l-undecanol or reduction 
of undecanoic acid. 

Grade: F.C.C. 

Hazard: Moderately toxic by ingestion and inhala- 
tion; irritant to tissue. 

Uses: Perfumery; flavors. 

n-undecane (hendecane) CH 3 (CH 2 ))CH 3 . 

Properties; Colorless liquid; sp. gr. 0.7402 (20/4°C); 
f.p. — 25.75°C; b.p. I95.6°C; refractive index 1.41725 
(n 20/D); flash point 149°F. Combustible. 

Grades: 95%; 99% research. 

Containers; Bottles and drums. 

Uses; Petroleum research; organic synthesis; distilla- 
tion chaser. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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undccanoic acid (n-undecylic acid; hendecanoic acid) 
CHj(CH:) 9 COOH. Small amounts occur in castor 
oil. It is best derived from undecylenic acid by hy- 
drogenation. 

Properties: Colorless crystals. Sp. gr. 0.8505 (80/ 
4=’C); m.p. 28.5° C; b.p. 284.0° C; 222.2° C (128 mm); 
refractive index 1.4319 (40°C); insoluble in water; 
soluble in alcohol and ether. 

Grades; Technical; 99%. 

Use; Organic synthesis. 

1- undecanoI (n-undecyl alcohol; decyl carbinol; 1-hen- 
decanol) CH 3 {CH 3 ),CH 20 H. 

Properties; Colorless liquid with a citrus odor. Sp. 
gr. 0.829-0.834; refractive index 1.435-1.443; m.p. 
I9°C. Soluble in 60% alcohol. Flash point about 
200° F. Combustible. Low toxicity. 

Uses; Perfumery; flavoring. 

2- undecanoI (2-hendecanol) CHjfCHijgCHOHCHj. 
Properties; Colorless liquid; sp. gr. 0.8363 (20°C); 

m.p. 12°C; b.p. 228-229°C; insoluble in water; solu- 
ble in alcohol and ether. Flash point 235° F. Com- 
bustible. 

Containers: Drums. 

Uses: Antifoaming agent; intermediate; perfume fixa- 
tives; plasticizer. 

2-undecanone. See methyl nonyl ketone. 

undecenal (undecylenic aldehyde; hendecen-I-al). 
Listed by different authorities as the lO-undecenal, 
CH 3 :CH(CH 2 ) CHO, and the 9-undecenal, 
CH3CH:CH(CH:)7CH0. 

Properties: Colorless liquid; strong odor suggesting 
rose; sp. gr. 0.840-0.850 (25/25°C); refractive index 
1.4410-1.4470 (20°C). Soluble in 80% alcohol. Com- 
bustible. Low toxicity. 

Uses: Perfumeiy; flavoring. 

10-undecenoic acid. See undecylenic acid. 
lO-undecen-l-ol. See undecylenic alcohol, 
n-undccyl alcohol. See I-undecanol. 

undecylenic acid (10-undecenoic acid) 
CH:;CH(CH2).,C00H. 

Properties: Light-colored liquid; fruity-rosy odor. Al- 
most insoluble in water; miscible with alcohol, chlo- 
roform, ether, benzene, and with fixed and volatile 
oils. Congealing point 21°C; sp. gr. (25/25°C) 
0.910-0.913; refractive index (25°C) 1.4475-1.4485. 
Flash point 295° F; combustible; low toxicity. 
Derivation; Destructive distillation of castor oil. 
Grades: Technical; N.F. 

Containers: 6-, 13-ga! carboys; 5-, 10-, 50-gal drums. 
Uses: Perfumery; flavoring; medicinals; plastics; modi- 
fying agent (plasticizer, lubricant additive, etc.). 

undecylenic alcohol (n-undecylenic alcohol; 10-undecen- 
l-ol; alcohol C-11) CH2:CH(CH2)sCH20H. 
Properties: Colorless liquid; citrus odor; sp. gr. 
0.842-0.847; refractive index n 20 1.449-1.454; 
f.p. -3.0°C; soluble in 70% alcohol. Combustible; 
low toxicity. 

Use: Perfumes. 

undecylenic aldehyde. See undecenal. 

undecylenyl acetate (lO-hendecenyl acetate) 
CH,C00(CH;>XH;CH2. 

Properties: Colorless liquid; floral-fruity odor. Sp. 
gr. 0.876-0.883; refractive index 1.438-1.442. Sol- 
uble in 80% alcohol. Combustible; low toxicity. 

Uses: Perfumery; flavoring. 

n-undccylic acid. Sec undccanoic acid. 


u-undecylic aldehyde. See undecanal. 

gamma-undecyl lactone. See gamma-undecalactone. 

UNH. Abbreviation for uranyl nitrate hydrated. See 
uranyl nitrate. 

unhairing (dehairing). Removal of hair from hides and 
skins as practised on a commercial scale in the 
leather industry. Several methods are used, involv- 
ing application of hydrated lime, dimethylamine, 
trypsin and other enzymes. 

“Unicel.”’* Trademark for blowing agents for natural 
and synthetic rubber sponge. 

“Unicor.”'"* Trademark for ash-free, oil-soluble, sur- 
face active film-former. Used as a corrosion inhibi- 
tor in various refinery operations. 

“Unicor-LHS” is a film-forming organic phosphate 
base used also as an anti-icer and carburetor deter- 
gent. 

“Unisize.” Trademark for sizing agents for paper 
and paperboard. 

Properties: Modified polyvinyl alcohol; free-flowing 
powder; medium-viscosity or high-viscosity solu- 
tions; water-soluble. 

Containers; 50-lb multiwall bags. 

Uses; Single-station surface-sizing agents for paper 
and paperboard. 

“Unisoil.”’’ Trademark for a colloidal clay. Used as 
a soil conditioner in sandy or light soils. 

“Unisol.””‘’^“ Proprietary process for removing mer- 
captans from gasoline and burning oils by use of 
caustic methanol solutions. Tlie caustic is separated 
by decantation and the mercaptans separated by 
settling; the methanol is distilled from the hydro- 
carbons. Both chemicals are continuously returned 
to process. 

“Unisorb.”'"* Proprietary process for separating hydro- 
carbon types from each other by adsorption from the 
liquid phase in a fixed bed of adsorbent at mod- 
erate temperatures and pressures. 

“Unitane.”*’ Trademark for titanium dioxide (TiOj) 
pigment available in both anatase and rutile forms. 

“Unilhane.”^’ Trademark for urethane-base com- 
pounds. 

Uses: Adhesives for bonding or laminating textiles, 
flocking, textile coating and finishing treatments. 

“Unifol.”‘’“ Trademark for a series of tall oil fatty 
acids, distilled tall oil, tall oil rosin, acid-refined tall 
oils, synthetic crude tall oils, and tall oil pitch. 

Uses: Alkyd resins, oleoresinous vehicles, esters, ma- 
leic-modified resins, fumaric-modified resins, gloss 
oils, epoxy resins, polyurethanes, soaps, synthetic 
detergents, ore flotation, stabilizer-plasticizers, metal- 
lic soaps, paper size, rubber processing aids and 
others. 

unit operation. -A particular kind of physical change 
used in the industrial production of various chemi- 
cals and related materials. Filtration, evaporation, 
distillation, fluid flow and heat transfer are exam- 
ples. See also chemical engineering. 

unit process. A process characterized by a particular 
kind of chemical reaction; oxidation, hydrolysis, es- 
terification, and nitration are examples. See also ki- 
netics, chemical; chemical engineering. 

“Univis.”*' Trademark for a series of power trans- 
mission or hydraulic oils. They have viscosity indexes 
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of 150 or higher and pour points of — 50°F or 
lower, permitting wide temperature ranges in opera- 
tion. 

“Univolt.”^' Trademark for oils used as electrical in- 
sulating mediums in transformers, switches and some 
electrical cables. Suitable for transformers, whether 
used indoors or outdoors or under low-temperature 
conditions. See also transformer oil. 

“Unox” Epoxides.^''' Trademark for a series of stabi- 
lizers and intermediates for plasticizers and resins. 

“Unox” Fire-Fighting Penetrant.^''' Trademark for a 
wetting agent. Increases the effectiveness of water in 
extinguishing fires by aiding penetration of dense 
burning materials, putting out the fire quickly with 
less smoke, less water damage, and less overhaul. 

“Unox Process.”^'"' Trademark for an improved 
method of oxidizing organic wastes by use of oxygen 
instead of air. 

uns- (unsym). Abbreviation for unsymmetrical. A pre- 
fix denoting the structure of organic compounds in 
which substituents are disposed unsymmetrically 
with respect to the carbon skeleton or to a func- 
tional group, such as a double bond. For example, 
unsdichloroethane is CH3CHCI2. 

unsaturation. Of a chemical compound, the state in 
which not all the available valence bonds are satis- 
fied; in such compounds the extra bonds usually 
form double or triple bonds (chiefly with carbon). 
Thus unsaturated compounds are more reactive 
than saturated compounds, as other elements readily 
add to the unsaturated linkage. An unsaturated 
compound (ethylene, C2H4, butadiene, CiHs, ben- 
zene, CeHe) has fewer hydrogen atoms or equiva- 
lent groups than the corresponding saturated com- 
pound (ethane, Cjih, butane, QHio, cyclohexane, 
QH,2). 

In structural formulas unsaturation may be repre- 
sented by parallel lines joining the carbon atoms (ethy- 
lene, H2C==CH2, butadiene H2C=CHCH=CH2) or 
by colons or triple dots, H2C:CH2 H2C:CH2 (ethylene) 
and HCiCH (acetylene). 

“UOP.”""* Designation for a broad group of anti- 
oxidants and related products especially designed for 
use in motor fuels, lubricating oils and greases. 
Among other things they inhibit gum formation and 
tetraethyllead decomposition in high-octane gaso- 
lines. 

“Urab.”^° Trademark for a complex of fenuron and 
TCA, available in liquid concentrate, granular, and 
pelleted formulations. A brush and weed killer for 
control of woody plants and deep-rooted weeds in 
noncrop land. 

“Urac.”^’ Trademark for products based on urea- 
formaldehyde condensates used mainly as adhesives 
for the production of moisture-proof bonds in ply- 
wood manufacture, plywood assembly, and furniture 
manufacture. 

uracil HNC(0)NHC(0)CHCH (2,4-Dio.xypyrimidine). 
A pyrimidine that is a constituent of ribonucleic 
acids and the coenzyme, uridine diphosphate glu- 
cose (q.v.). 

Properties; Crystalline needles; m.p. 335° C (dec). 
Soluble in hot water, ammonium hydroxide and 
other alkalies; insoluble in alcohol and ether. 
Derivation: Hydrolj’sis of nucleic acids; precipitation 


from urea and ethyl formylacetate. Radioactive 
forms available. 

Use: Biochemical research. 

Uracil-6-carboxyIic acid. See orotic acid. 

“Uracil Mustard.””’ Trademark for 5-[bis(2-chloro- 
ethyl)amino]uracil. 

Uracil, D-ribosyl. See uridine. 

“Urafil.”*” Trademark for a glass fiber-reinforced 
urethane. 

“Ura-Green.””’ Trademark for non-pressure nitrogen 
solutions. 

“Uramite.”’® Trademark for a fertilizer derived from 
urea-formaldehyde containing 38% nitrogen. 

“Uramon.”’® Trademark for solutions of urea in aque- 
ous ammonia; used in manufacture of mixed fertilizers. 

*‘Uran.”'” Trademark for a series of nitrogen solu- 
tions containing water, ammonium nitrate, and urea. 
They are used as solutions for direct application 
to the soil and in manufacture of complete liquid 
ffertiYizers. 

“Urana.”'” Trademark for a series of nitrogen solu- 
tions containing water, ammonium nitrate, urea, and 
ammonia. These solutions are used in the manufac- 
ture of solid fertilizers having special handling 
properties. 

brania. See uranium dioxide. 

•irania-thoria. Crystals of the mixed oxides of ura- 
nium and thorium are available. Used as nuclear 
fuel. The crystals are denser and cheaper than the 
pellet form. 

Uranic chloride. See uranium tetrachloride. 

Uranic oxide. See uranium dioxide. 

Uranine (uranine yellow; sodium fluorescein; resor- 
cinolphthalein sodium) Na2C2oHio05. Colour Index 
No. 45350. 

Properties: Orange red, odorless powder; hygro- 
scopic; soluble in water and sparingly soluble in al- 
cohol. 

Derivation; By treatment of fluorescein with sodium 
carbonate solution and crystallizing. 

Method of purification: Recrystallization. 

Grades: Technical; U.S.P. (as sodium fluorescein). 
Containers; Custom-packed. 

Uses; Dyeing silk and wool yellow; tracing subterra- 
nean waters; marking water for air-sea rescues; 
clinical test solution. 

Uraninite UP2. A natural oxide of uranium usually 
partly oxidized to UO3, with variable amounts of 
lead, radium, thorium, rare earth metals, helium, 
argon, and nitrogen. Pitchblende is an important 
variety. 

Occurrence: Colorado, Utah, South Africa, Canada, 
Europe, Congo, U.S.S.R.; Australia. 

Use; Source of uranium and radium. 

branium U Metallic element number 92, a member of 
the actinide series. Atomic weight 238.029; valences 
3, 4, 6. Three natural radioactive isotopes: U-234 
(0.006%), U-235 (0.7%), and U-238 (99%). (Sec sep- 
arate entries for details). 

Properties: Dense, silvery solid; strongly electroposi- 
tive; ductile and malleable; poor conductor of elec- 
tricity; sp. gr. 19.0; m.p. 1132°C; b.p. 3818°C; heat 
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effusion 4.7 kcal/mole; heat capacity 6.6 cal/mole/ 
°C. Forms solid solutions (for nuclear reactors) 
with molybdenum, niobium, titanium and zirco- 
nium. The metal reacts with nearly all nonmetals. It 
is attacked by water, acids, and peroxides; but is 
inert towards alkalies. Green tetravalent uranium 
and yellow uranyl ion (UO2*0 are the only species 
which are stable m solution. 

Occurrence: Pitchblende (essentially UOj), a variety 
of uraninite, coffinite (USi04) and carnotite (Colo- 
rado, Canada, Congo, So. Africa, Australia, USSR). 
Derivation: Finely ground ore is leached under oxi- 
dizing conditions to give uranyl nitrate solution. The 
uranyl nitrate, purified by solvent extraction (ether, 
alky! phosphate esters), is then reduced with hydro- 
gen to uranium dioxide. This is treated with hydrogen 
fluoride to obtain uranium tetrafluoride, followed 
by either electrolysis in fused salts or by reduction 
with calcium or magnesium. Uranium can also be 
recovered from phosphoric acid by a recently devel- 
oped process (1973). U.S. reserves are estimated to 
be about 500,000 tons. 

Forms available: Solid pure metal; alloys; powder 
(99.7%). 

Hazard: Highly toxic radioactive material; source of 
ionizing radiation. Tolerance (including metal and all 
compounds, as U), 0.2 mg per cubic meter of air. 
(Powder) Dangerous fire risk; ignites spontaneously 
in air. 

Uses: Nuclear fuel; source of fissionable isotope 235; 
source of plutonium by neutron capture; electric 
power generation. 

See also enrichment (2); uranium compounds. 

uranium-233 (U-233). A fissionable isotope of uranium 
produced artificially by bombarding thorium with 
neutrons. Used as an atomic fuel in molten salt re- 
actor and is a possible fuel in breeder reactors. Half- 
life 1.62 X 10* years, 

uranium-234 (U-234): A natural isotope of uranium 
with half-life of 2.48 x 10* years; it is separated by 
extraction with trioctylphosphine oxide. Used in 
nuclear research, with potential use in fission de- 
tectors for counting fast neutrons. 

uranium-235 (U-235). The readily fissionable isotope 
of uranium used to enrich natural uranium in nu- 
clear fuels. It is present in uranium only to the extent 
of 0.7%, and can be separated from it by any of sev- 
eral methods: the gaseous diffusion process using 
uranium hexafluoride, the gas centrifuge process, 
and the electromagnetic separation method. Its half- 
life is 7. 13 X 10* years. It was the energy source used 
in the original atom bomb. See also fission; uranium. 

uranium-238 (U-238). The abundant isotope of ura- 
nium, of which it comprises 99%. It is not fission- 
able, but will form plutonium-239 as a result of 
bombardment by neutrons in a reactor. Its half-life 
is 4.51 X lO’ years. It will be used in breeder reactors, 
together with plutonium, where its energy potential 
will be exploited by transmuting it to fissionable 
plutonium. See also breeder. 

uranium compounds. Before the advent of nuclear en- 
ergy, uranium had very limited uses. It has been sug- 
gested for filaments of lamps. A small tube of ura- 
nium dioxide, UO;, connected in series with the 
tungsten filaments of large incandescent lamps used 
for photography and motion pictures, tends to elimi- 
nate the sudden surge of current through the bulbs 
when the light is turned on, thereby extending their 
life. Compounds of uranium have been used in pho- 
tography for toning, and in the leather and wood 


industries uranium compounds have been used for 
stains and dyes. Uranium salts are mordants of silk 
or wool. In making special steels, a little ferro- 
oranium has been utilized, but its value is question- 
able in this connection. Such alloys have not proved 
commercially attractive. In the jjroduction of ceram- 
ics, sodium and ammonium diuranates have been 
used to produce colored glazes. 

Uranium carbide has been suggested as a good 
catalyst for the production of synthetic ammonia. 
Uranium salts in small quantities are claimed to 
stimulate _ plant growth, but large quantities are 
clearly poisonous to plants. 

By far the most important use of uranium lies in 
its application for nuclear (or atomic) energy, piis 
use, in fact, has so increased the value of uranium 
as to eliminate its use for many of the purposes men- 
tioned above. 

Glenn T. Seaborg 

(“Encyclopedia of Chemical Elements,” ed. by C. A. 
Hampel) 

uraniumn decay series (uranium-radium series). The 
series of elements produced as successive intermedi- 
ate products when the element uranium undergoes 
spontaneous natural radioactive disintegration into 
lead. Radium and radon are members of this series. 

uranium, depleted. Uranium from which most of the 
U-235 isotope has been removed. See uranium-238. 

uranium dicarbide (uranium carbide) UCj. 

IVoperties: Gray crystals; sp. gr. 11.28 (18°C); m.p. 
2350°C; b.p. 4370°C. Decomposes in water; slightly 
soluble in alcohol. 

Hazard: Highly toxic; radiation risk. 

Use: As crystals, pellets, or microspheres for nuclear 
reactor fuel. 

uranium dioxide (uranium oxide; uranic oxide; urania) 
UO2. 

Properties: Black crystals, insoluble in water, soluble 
in nitric acid and concentrated sulfuric acid; sp. gr. 
10.9; m.p. 3000 ± 200° C. 

Derivation of pure oxide: Powdered uranium ore is 
digested with hot nitric-sulfuric acid mixture and 
filtered to remove the insoluble portion. Sulfate is 
precipitated from the solution with barium carbon- 
ate and uranyl nitrate is extracted with ether. After 
re-extraction into water, it is heated to drive off 
nitric acid, leaving uranium trioxide. The latter is 
reduced with hydrogen to the dioxide. Can also be 
prepared from uranium hexafluoride by treating 
with ammonia and subsequent heating of the am- 
monium diuranate. 

Hazard: Highly toxic; radiation risk. Ignites sponta- 
neously in finely divided form. 

Uses: A crystalline (or pellet) form is used to pack 
nuclear fuel rods. 

uranium, enriched. Natural uranium to which a few 
percent of the fissionable 235 isotope has been added. 
See also enrichment. 

uranium hexafluoride UFs. 

Properties; Colorless volatile crystals; sublimes; triple 
point 64.0°C (1134 mm); m.p. 64.5° C (2 atm); sp. 
gr. 5.06 (25° C); soluble in liquid bromine, chlorine, 
carbon tetrachloride, sym-tetrachloroethane and fluo- 
rocarbons. Reacts vigorously with water, alcohol, 
ether, and most metals. Vapor behaves as nearly 
perfect gas. 

Derivation: (I) Triuranium octoxide (UjOa) and ni- 
tric acid react to form solution of uranyl nitrate; this 
is decomposed to UO3 and reduced to the dioxide 
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with hydrogen. The dioxide as a fluidized bed is 
reacted with hydrogen fluoride. The resulting tetra- 
fluoride is fluorinated to the hexafluoride. (2) Tri- 
uranium octoxide is converted directly to the 
hexafluoride with hydrogen fluoride and fluorine, 
then purified by fractional distillation. 

Hazard; Highly toxic and corrosive. Radiation risk. 
Use: Gaseous diffusion process for separating iso- 
topes of uranium. 

uranium hydride UH 3 . 

Properties: Brown gray to black powder; sp. gr. 

10.92; conductor of electricity. 

Derivation: Action of hydrogen on hot uranium. 
Hazard; Highly toxic; ignites spontaneously in air. 
Uses: Preparation of finely divided uranium metal by 
decomposition; separation of hydrogen isotopes; re- 
ducing agent; laboratory source of pure hydrogen. 

uranium monocarbide (uranium carbide) UC. 
Properties; Lumps or powder that can be formed into 
desired shapes by powder metallurg}' or arc-melt 
casting; m.p, 2375°C, density 13.63 g/cc; thermal 
conductivity 0.08 cal/sec/cm 2 /°C/cm; must be stored 
in inert atmosphere. 

Hazard; Radioactive poison. 

Use; Nuclear reactor fuel. 

uranium tetrafluoride (green salt) UFj. 

Properties: Green, nonvolatile crj'stalline powder; sp. 
gr. 6.70; m.p. 1036°C; insoluble in water. 

Derivation; Treatment of uranium dioxide with hy- 
drogen fluoride. See uranium hexafluoride. 

Hazard; Highly toxic and corrosive; radioactive poi- 
son. 

Use: Intermediate in preparation of uranium metal, 

uranocene (bis-cyclooctatetraenyluranium). A synthetic 
metallocene “sandwich” molecule whose unique fea- 
ture is that the pi-molecular orbitals of the large 
organic rings share electrons with f-atomic orbitals 
of the uranium. See also metallocene. 

uranyl nitrate (uranium nitrate; UNH; yellow salt) 
UOjfNOj): • 6 H 2 O. 

Properties: Yellow, rhombic crj’stals. Sp. gr. 2.807; 
m.p. 60.2°C; b.p. I18°C. Soluble in water, alcohol, 
and ether. 

Derivation: Action of nitric acid on uranium octoxide 
(UaOs). 

Hazard: Highly toxic; severe fire and explosion risk 
when shocked or heated, and in contact with or- 
ganic materials. 

Uses: Source of uranium dioxide; extraction of ura- 
nium into non-aqueous solvents. 

Shipping regulations: (Rail) Radioactive and Yellow 
label. (Air) Oxidizer label. Consult regulations for 
radioactive label. 

urban waste. As conventionally used, this term includes 
garbage, cellulosics, glass, etc., but not sewage (mu- 
nicipal waste). In some localities the organic por- 
tion, mi.xed with oil, is being used for fuel. 

urea (carbamide) CO(NH 2 ) 2 . Occurs in urine and other 
body fluids. The first organic compound to be syn- 
thesized (Wohler, 1824). 

Properties: White crystals or powder, almost odor- 
less; saline taste; sp. gr, 1.335; m.p. 132.7°C; de- 
composes before boiling. Soluble in water, alcohol 
and benzene; slightly soluble in ether, almost insol- 
uble in chloroform. Low toxicity. Noncombustible. 
Derivation; Liquid ammonia and liquid carbon diox- 


ide at 1750-3000 psi and 1 60-200° C react to form 
ammonium carbamate, NHjCO’NH’, which decom- 
poses at lower pressure (about 80 psi) to urea and 
water. Several variations of the process include 
once-through, partial recycle, and total recycle. 
Method of purification: Cry’stallization. 

Grades; Technical; C.P.; U.S.P.; fertilizer (45-46% 
nitrogen); feed grade (about 42% nitrogen). 
Containers; 80-, 100-!b bags; 100-, 225-lb drums. So- 
lution in tank cars and tank trucks. 

Uses: Fertilizer; animal feed; plastics; chemical inter- 
mediate; stabilizer in explosives; medicine; adhe- 
sives; separation of hydrocarbons (as urea adducts); 
sulfamic acid production; flameproofing agents; vis- 
cosity modifier for starch or casein-based paper 
coatings; reported helpful in treating sickle-cell 
anemia. 

See also urea-formaldehyde resin. 

urea adduct. See inclusion complex. 

urea ammonia liquor. A solution of crude urea in 
aqueous ammonia containing ammonium carbamate. 
Containers; Tank cars. 

Use; Reaction with superphosphate in preparation of 
fertilizers, furnishing combined nitrogen. 

Urea-ammonium orthophosphate. A fertilizer devel- 
oped especially for food-deficient regions, especially 
rice-dependent areas. Several grades contain all 
three primary plant nutrients (nitrogen, phosphorus, 
and potassium). Contains up to 60% nitrogen, phos- 
phoric anhydride, and potassium oxide. 

Urea-ammonium poljphosphate. A fertilizer similar to 
urea-ammonium orthosphosphate (q.v.), except that 
about half the phosphorus is in polyphosphate form, 
which gives improved sequestering action and solu- 
bility. It is excellent for use as a liquid fertilizer. 

Ureaform. A urea-formaldehyde reaction product that 
contains more than one molecule of urea per mole- 
cule of formaldehyde. It can be used as a fertilizer 
because of its high nitrogen content, its insolubility 
in water and its gradual decomposition in the soil 
during the growing season to yield soluble nitrogen. 

Urea-formaldehyde resin. An important class of amino 
resin. Urea and formaldehyde are united in a two- 
stage process in the presence of pyridine, ammonia, 
or certain alcohols with heat and control of pH to 
form intermediates (methylolurea, dimethylolurea) 
that are mixed with fillers to produce molding pow- 
ders. Tliesc are con^'erted to thermosetting resins by 
further controlled heating and pressure in the pres- 
ence of catalysts. These were the first plastics that 
could be made in white, pastel, and colored prod- 
ucts; widely used for scale housings, lamp shades, 
dinnerware and other decorative household applica- 
tions; also plywood for interior use; foundry core 
binder. 

Uses: Sec amino resin; melamine resin; “Plaskon." 

tirca half-chloride (NH.CONH-): ■ HCl. 

Properties: Practically white, odorless powder. Very 
soluble in water. 

Use; Catalyst. 

Urea hydrogen peroxide. See urea peroxide. 

Urea nitrate COfNH:): • HNO-,. 

Properties: Colorless crystals. Decomposes I52°C. 
Slightly soluble in water, soluble in alcohol. Low 
toxicity. 
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Derivation: By adding an excess of nitric acid to a 
strong aqueous solution of urea. 

Ha 7 ard; Dangerous fire and explosion risk. 

Use: Explosives; manufacture of urethane (q.v.). 

Shipping regulations: Dry or wet with less than 10% 
water: (Rail) Consult regulations. (Air) Not accept- 
able. Wet with not less thari 10% water: (Rail) Yellow 
label. (Air) Flammable Solid label. 

urea peroxide (urea hydrogen peroxide; percarbamide; 
carbamide peroxide) CO(NHi )2 ■ HzOz. 

Properties; White crystals or crystalline powder; m.p. 
(dec) 75-85° C. Decomposed by moisture at tem- 
peratures above 40°C. Soluble in water, alcohol, 
and ethylene glycol. Solvents such as ether and ace- 
tone extract the hydrogen peroxide and may form 
explosive solutions. Active oxygen (min) 16%. 

Grades: Technical; sometimes compounded with 
waxes in pellet form. 

Containers: 100-lb fiber drums. 

Hazard; Dangerous fire risk in contact with organic 
materials; strong oxidizing agent. Moderately irri- 
tant. 

Uses; Source of water-free hydrogen peroxide; bleach- 
ing; disinfectant; cosmetics; pharmaceuticals; blue 
print developer; modification of starches. 

Shipping regulations; (Rail) Yellow label. (Air) Or- 
ganic peroxide label. 

urea phosphoric acid. See carbamide phosphoric acid. 

urca-quininc. See quinine-urea hydrochloride. 

urease. Enzyme present in the soy bean and in urine, 
and secreted by certain microorganisms. Its princi- 
pal use is in the determination of urea in urine and in 
blood. It splits urea into ammonia and carbon dioxide 
or ammonium carbonate. 

“Urecholine.”'” Trademark for bethanechol chloride. 

“Urepan.”''™ Trademark for urethane rubbers which 
have to be crosslinked with isocyanates or perox- 
ides. 

urethane (ethyl carbamate; ethyl urethane) 

COfNHilOCjHs. Its structure is typical of the re- 
peating unit in polyurethane resins. 

Properties: Colorless crystals or white powder; odor- 
less; saltpeter-like taste; solutions neutral to litmus. 
Soluble in water, alcohol, ether, glycerol and chlo- 
roform; slightly soluble in olive oil. Sp. gr. 0.9862; 
m.p. 49°C; b.p. 180°C. Combustible. 

Derivation; (a) By heating ethyl alcohol and urea ni- 
trate at 120-130°C; (b) by action of ammonia on 
ethyl carbonate or ethyl chloroformate. 

Grades: Technical; N.F. 

Containers; 55-gal steel drums; 250-lb fiber drums. 

Hazard: Toxic by ingestion. 

Uses: Intermediate for pharmaceuticals, pesticides and 
fungicides; biochemical research; medicine; veterinary 
medicine. 

See also polyurethane. 

urethane alkyd (uralkyd). A urethane resin modified 
with a dtying oil (linseed or safflower) for use in 
high-quality paints. 

uric acid (lithic acid; uric oxide; 2,6,8-trioxy'purine) 

0 CN'HC(0)NHC(: nHC( 0)NH (keto form). May 

also be written in phenolic form. Tlie end-product of 
purine metabolism in man and other primates, birds 
and some dogs and reptiles. 

Properties; Odorless, tasteless, white crystals. Soluble 
in hot concentrated sulfuric acid; very slightly solu- 


ble in water; insoluble in alcohol and ether; soluble 
in glycerol, solutions of alkali hydroxides, sodium 
acetate, and sodium phosphate. Sp. gr. 1.855-1.893; 
m.p., decomposes. 

Derivation: From guano. 

Grades: Technical; reagent. 

Hazard; Evolves highly toxic hydrogen cyanide when 
heated. 

Use: Organic synthesis. 

See also pyrine. 

uridine (D-ribosyl uracil) C 9 H 12 N 2 O 6 . The nucleoside 
of uracil. It is a constituent of ribonucleic acid and 
some coenzymes (such as uridine diphosphate glu- 
cose). 

Properties; White, odorless powder, of slightly acrid 
and faintly sweet taste; m.p. 165°C; soluble in water, 
acid, and base; slightly soluble in dilute alcohol; in- 
soluble in strong alcohol. 

Derivation: From nucleic acid hydrolyzates from 
yeast. Radioactive forms available. 

Use: Biochemical research. 

uridine diphosphate glucose (UDPG). A coenzyme 
which acts in the transfer of glucose from the coen- 
zyme to another chemical compound during the 
reaction for which the coenzyme is a catalyst. Used in 
biochemical research. 

uridine monophosphate. See uridylic acid. 

uridine phosphate. A nucleotide used by the body in 
growth processes; important in biochemical - and 
physiological research. Those isolated and commer- 
cially available (as sodium salts) are the monophos- 
phate (UMP), the diphosphate (UDP), and the tri- 
phosphate (UTP). 

See also uridine diphosphate glucose (UDPG). 

uridine-phosphoric acid. See uridylic acid. 

uridylic acid (uridine phosphoric acid; UMP; uridine 
monophosphate) (C 9 H 13 N 2 O 9 P). Tlie monophos- 
phoric ester of uracil; i.e., the nucleotide containing 
uracil, D-ribose and phosphoric acid. The phosphate 
may be esterified to either the 2,3, or 5 carbon of 
ribose, yielding uridine-2'-phospliate, uridine-3'-phos- 
phate, and uridine-5'-phosphate, respectively. 

Properties (uridine-3 -phosphate): Crystallizes in 
prisms from methanol. M.p. 202°C (dec). Freely 
soluble in water and alcohol. Dextrorotatory in solu- 
tion. 

Derivation of commercial product: From yeast ribo- 
nucleic acid. Also made synthetically. Radioactive 
forms available. 

Use: Biochemical research. 

“Uritone.”’^” Trademark for methenamine. See hexa- 
methylenetetramine. 

uronic acid. Any of a class of compounds similar to 
sugars but differing from them in that the terminal 
carbon has been oxidized from an alcohol to a car- 
boxyl group. The most common are galacturonic 
acid and glucuronic acid. 

“Urox.”’® Trademark for a soil sterilant herbicide 
developed for general weed control in non-crop 
areas. Contains monuron trichloroacetate. 

Properties: Low toxicity; miscible witli kerosine, fuel 
oil, diesel oil, aromatic weed oil. liquid asphalts and 
tars. Available in granular and liquid oil concentrate 
form. 

ursin. Sec arbutin. 
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urushiol. Mixture of catechol derivatives. 

Properties: Pale yellow liquid; sp. gr. 0.968; b.p. 
200° C. Soluble in alcohol, ether, and benzene., 
Derivation: Poison ivy (Rhus toxicodendron). 

Hazard; The toxic principle of poison ivy. Causes 
severe allergenic dermatitis, 

USAN. Abbreviation for United States Adopted 
Name, a nonproprietary name approved by the 
American Pharmaceutical Association, American 
Medical Association, and the U.S. Pharmacopeia. 
Such names applied to pharmaceutical products do 
not imply endorsement; their use in advertising and 
labeling is required by law. 

USDA. Abbreviation for United States Department 
of Agriculture, the Federal regulatory authority for 
meats and meat products. This department main- 
tains Regional Laboratories for agricultural and 
food research and development located in Phila- 
delphia, Peoria, New Orleans, and Albany (Cal.) Its 
central office is in Washington, D.C. 

asms ss}3 A trkycik mto- 

pound. A constituent of many lichens. Known in d-, 
/-, and c//-forms. 

Properties: Crystalline yellow solid; melting range 
1 92-203° C. Insoluble in water; slightly soluble in 
alcohol and ether. 


Derivation: From Usnea barbata, a lichen growing 
on trees. 

Use; Medicine (antibiotic). 

U.S.P. Abbreviation for United States Pharmacopeia, 
the official publication fordrug product standards. The 
I8th edition appeared in 1970. 

UTP. See uridine phosphate. 

‘‘Uversoft.” Trademark for softening agents for 
fabrics and paper products. Based on a quaternary 
ammonium salt containing two long straight chain 
hydrocarbon chains attached to the nitrogen atom. 
Are cationic and substantive to cellulose. 

'‘Uversol.”'^'* Trademark for metal salts of naphthenic 
acids. Available as solids and liquids of most of 
the common metals. Used as paint driers, wetting 
agents, catalysts, etc. 

'‘Uvinul.”’“’ Trademark for ultraviolet light absorb- 
ers (q.v.). 

Uses: Effective in the range of 200-400 millimicrons. 
They do not darken or decompose upon prolonged 
exposure to an intense ultraviolet source. The ab- 
sorbed energy is not re-emitted in the visible spec- 
trum. Typical applications include protection of 
plastics, oils, cosmetics, paper, wood, and leather. 

‘‘Uvitex.”'*'” Trademark for optical brighteners for 
textile fibers, plastics, etc. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 



V Symbol for vanadium. 

“V-25.”' Trademark for a dicalcium phosphate dihy- 
drate, finely milled and air-floated so that 99.5% 
passes a 325-mesh screen. 

Grade; F.C.C. 

vacancy. See hole. 

vacuum deposition. The process of coating a base ma- 
terial by evaporating a metal under high vacuum and 
condensing it on the surface of the material to be 
coated, which is usually another metal or a plastic. 
Aluminum is most commonly used for this purpose. 
The coatings obtained range in thickness from 0.01 
to as much as 3 mils. A vacuum of about one- 
millionth atmosphere is necessary. The process is 
used for jewelry, electronic components, decorative 
plastics, etc. Thermally evaporated metals and di- 
electric coatings can be effectively applied to glass by 
this method. It is also called vacuum coating and 
vacuum metallizing. 

vacuum distillation. Distillation at a pressure less than 
atmospheric but not so low that it would be classed as 
molecular distillation. Since lowering the pressure also 
lowers the boiling point, vacuum distillation is useful 
for distilling high-boiling and heat-sensitive materials 
such as heavy distillates in petroleum, fatty acids, 
vitamins, etc. ' 

vacuum forming (thermoforming). Shaping a thermo- 
plastic sheet to the exact contours of a mold by ap- 
plication of vacuum. The sheet is first heated above 
Its softening point (250 to 450°F); it is then placed 
in a male or female mold. Vacuum is then applied, 
which acts through channels in the base of the mold; 
the force thus exerted causes the sheet to assume the 
shape of the mold. After cooling below its soften- 
ing point, the formed sheet is removed. Plastics 
most widely used for this process are polystyrene, 
acrylics, vinyls, polyethylene, polypropylene and 
cellulosics. 

Val Abbreviation for valine. 

“Valcar 85.”“’*' Trademark for polyester dye carriers. 

“Valchromc CA.”“’* Trademark for a chromium acetate 
solution; used as a mordant for dyeing and printing. 

“Valcicnc.”'* Trademark for clear fluorocarbon formula- 
tions with slight ethereal odor; nonflammable. Used 
as diycleaning fluids. 

“Valdet.”““ Trademark for a series of detergents. 561. 
Ethylene oxide condensate of nonyl phenol. AC-40, 
CC. Amine condensate. 

Uses; Wetting agent; emulsifying; leveling; dispersing; 
antistatic agent; multipurpose detergent for dyeing, 
bleaching, scouring, washing after printing; anionic 
synthetic detergents; kicr boiling aids. 

valence. A whole number which represents or denotes 
the combining power of one clement with another. By 
balancing these integral valence numbers in a given 
compound, the relative proportions of the elements 


present can be accounted for. If hydrogen and 
chlorine both have a valence of 1, oxygen 2, and nitro- 
gen 3, the valence-balancing principle gives the 
formulas HCl, HzO.NHj, ChO, NCh, and N 2 OJ, 
which indicate the relative numbers of atoms of these 
elements in compounds which they form with each 
other. In inorganic compounds it is necessary to 
assign either a positive or negative value to each 
valence number, so that valence-balancing will give a 
zero sum by algebraic addition. Negative numbers are 
called polar valence numbers (—1 and —2). The valence 
of chlorine may be —1, +1, +3, +5, and +7, depending 
on the type of compound in which it occurs. In organic 
chemistry only nonpolar valence nurnbers are used. 
See also chemical bonding; oxidation; oxidation 
number; coordination number. 

valentinite (antimony trioxide, ortho-rhombic; white 
antimony) Sb 203 . White or gray mineral, some- 
times pale red. White streak and adamantine or silky 
luster. Sp. gr. 5.57-5.76; Mohs hardness 2-3. 
Occurrence; Algeria; Yugoslavia; Italy; Germany. 

Use: Ore of antimony. 

valeral. See n-valeraldehyde. 

n-valeraldehyde (valeric aldehyde; valeral; amyl alde- 
hyde; pentanal) CH 3 (Ch 2 ) 3 CHO. 

Properties: Colorless liquid; sp. gr. 0.8095; (20/4°C); 
f.p. -9l°C; b.p. 102-103“ C; refractive index (n 
20/D) 1.3944; flash point (closed cup) 54“F. Slightly 
soluble in water; soluble in alcohol and ether. Low 
toxicity. See also isovaleraldehyde. 

Derivation: Oxidation of amyl alcohol; also by the Oxo 
process. 

Hazard: Flammable, dangerous fire risk. 

Use; Flavoring; rubber accelerators. 

Shipping regulations; (Rail) Flammable liquid, n.o.s., 
Red label. (Air) Flammable liquid label. 

valerianic acid. See n-valeric acid, 
valerian oil. 

Properties: Yellowish or brownish liquid; penetrating 
odor. Soluble in alcohol, ether, chloroform, acetone, 
benzene, and carbon disulfide. Sp. gr. 0.903-0.960; 
refractive index (n 20/ D) about 1.486. Combustible. 
Low toxicity. 

Chief constituents: Pinene, camphene, borneol, and 
esters of borneol and valeric acid. 

Derivation; Distilled from roots and rhizome of Va- 
leriana officinalis. 

Uses; Medicine; tobacco perfume; industrial odorant; 
flavors. 

valeric acid (valerianic acid; n-pentanoic acid) 
CH3(CH2)3C00H. 

Properties: Colorless liquid; penetrating odor and taste; 
sp. gr. 0.9394 (20/4°C); b.p. I85.4°C; refractive index 
1.4081 (20“C); b.p. 185.4°C; refractive index 1.4081 
{20°C); vapor pressure 0.08 mm (20“C); f.p. — 34°C; 
flash point 205°F (open cup); soluble in water, 
soluble in alcohol and ether. Undergoes reactions 
typical of normal monobasic organic acids. Com- 
bustible. See also isovaleric acid. 
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Derivation: With other Cs acids by distillation from 
valerian; by oxidation of n-amyl alcohol; numerous 
essential oils. 

Grades: Technical; reagent. 

Containers: Drums; tank cars. 

Hazard: Strong irritant to skin and tissue. 

Uses: Intermediate for flavors and perfumes; ester- 
type lubricants; plasticizers; pharmaceuticals; vinyl 
stabilizers. 

Shipping regulations: Corrosive label. (Air) 
valeric aldehyde. See n-valeraldehyde. 

gamma-valerolactone CHaCHCHzCiuQO^. 
Properties: Colorless liquid. Sp. gr. (25/25°C) 1.0518; 
b.p. 205-206.5° C; crystallizing point — 37°C; flash 
point (COC) 205° F; refractive index (25° C) 1.4301. 
Surface tension (25° C) 39 dynes/cm; viscosity (25°C) 
Z18 cp; pH, anhydrous 7.0; pH 10% solution in dis- 
tilled water 4.2; miscible with water and most organic 
solvents, resins, waxes, etc. Slightly miscible with 
zein, beeswax, petrolatum. Not miscible with anhy- 
drous glycerin, glue, casein, arabic gum, and soybean 
protein. Combustible; low toxicity. 

Uses: In dye baths (coupling agent), brake fluids, cut- 
ting oils, and as solvent for adhesives, insecticides and 
lacquers. 

valine (alpha-aminoisovaleric acid) 
(CH 3 ) 2 CHCH(NHj)COOH. An essential amino acid. 
Properties: White crystalline solid; soluble in water; very 
slightly soluble in alcohol; insoluble in ether. Shows 
the following optical isomers: 

DL-valine: M.p. 298° C with decomposition. 

D-valine (natural isomer): M.p. 315°C with decom- 
position. 

L-valine: M.p. 293° C with decomposition. 

Derivation: Hydrolysis of proteins; synthesized by the 
reaction of ammonia with alpha-chloroisovaleric acid. 
Available commercially as D-, L-, or DL-valine. 
Containers: Drums. 

Uses: Medicine; dietary supplement; culture media; bio- 
chemical and nutritional investigations. 

“Valium.””® Trademark for diazepam (q.v.). 

“Valkleer 5722.”^’^ Trademark for emulsifiable resin 
solvent blend for printing with pigment colors. 

“Vallestril.”’® Trademark for methallenestril (q.v.). 

“Valmine SA.”'*’^ Trademark for an organic amine salt 
of a Volatile acid. Used as a protective agent to keep 
fabrics from tendering when printing with aniline 
black. 

“Valpen NC.”'”‘ Trademark for an organic sodium 
sulfonate; used as a mercerizing agent. 

“Valrez.”''’^ Trademark for a series of wash and wear 
resins, many of which are urea derivatives or modified 
urea-formaldehyde resins. 

“Valron.”^* Trademark for a solution of urea and 
formaldehyde in water; used for making fertilizers. 

“Valsof.”''’^ Trademark for a series of polyethylene 
emulsions; used as fabric softeners. 

“Valspex” A-115, N-123.”*’ Trademark for polyethyl- 
ene emulsions with 1% emulsifier content; used to in- 
crease abrasion resistance, tear and tensile strength 
of textiles. 


“Valstat” E.^’* Trademark for a modified fatty con- 
densate; used as an antistatic agent for synthetics, 
cotton and as a napping assistant. 

“Valsyl.”'”^ Trademark for nylon and polj'ester sizing 
agents. 

“Valwax.”'”'’ Trademark for a series of textile lubricants. 

“Valwet.”'”^ Trademark for a series of wetting agents 
for textile industry. 

092. Fortified alkylarylsulfonate blend. 

RW. Sulfonated alkyl ester; used in rewetting and com- 
pressive shrinking. 

“Valzopon ON.”'*’* Trademark for a polyoxyethyl- 
ated fatty alcohol. Used as a dispersing agent to im- 
prove crockfastness of naphthol dyeings; stabilizer for 
color salts. 

vanadic add (a) metal-HVOs; (b) ortho-H3V04; (c) py- 
ro-H4V207 These acids apparently do not exist in the 
pure state, but are represented in the various alkali and 
other metal vanadates. Ordinarily, vanadic add implies 
vanadium pentoxide (vanadic acid anhydride). 

vanadic acid anhydride. See vanadium pentoxide. 

vanadic sulfate. See vanadyl sulfate. 

vanadic sulfide. See vanadium sulfide. 

vanadinife Pb 5 Cl(V 03 ). A natural chlorovanadate of 
lead. 

Properties: Color ruby red, orange red, brown, yellow; 
luster resinous to adamantine; Mohs hardness 3; sp. gr, 
6.7-7. 1. Soluble in strong nitric acid. 

Occurrence: New Mexico, Arizona; Africa; Scotland; 
U.S.S.R. 

Use: Ore of vanadium and lead. 

vanadium V Metallic element having atomic number 23; 
Group VB of the periodic system. Atomic weight 50.94; 
valences 2, 3, 4, 5. Two natural isotopes. 

Properties: Silvery-white ductile solid. Insoluble in 
water; resistant to corrosion, but soluble in nitric, 
hydrofluoric, and concentrated sulfuric acids; attacked 
by alkali, forming water-soluble vanadates. Sp. gr. 
6.1 1; m.p. 1900 + 25° C; b.p. ca. 3000° C. Acts as either 
a metal or a nonmetal, and forms a variety of complex 
compounds. Nontoxic as metal. 

Source: Not found native. Principal ores are patronite, 
roscoelite, camotite and vanadinite. Also from phos- 
phate rock (Idaho, Montana, Arkansas). 

Occurrence: Colorado, Utah, New Mexico, Arizona; 
Mexico and Peru. 

Derivation: (a) Calcium reduction of vanadium pent- 
oxide yields 99.8+% pure ductile vanadium, (b) Alu- 
minum, cerium, etc. reduction produces a less pure 
product, (c) Solvent extraction of petroleum ash or 
ferrophosphorus slag from phosphorus production, 
(d) Electrolytic refining using a molten salt electrolyte 
containing vanadium chloride. 

Grades: 99.99% pure (electrolytic process); single 
crj’sfals. 

Uses: Target material for x-rays; manufacture of alloy 
steels (see ferrovanadium); vanadium compounds, 
especially catalysts for sulfuric acid and synthetic 
rubber. 

vanadium acctylacctonate. 

Properties: Blue to blue-green crystals. Decomposes 
before melting. 
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Derivation; Reaction of vanadyl sulfate with acetylace- 
tone and sodium carbonate. 

Use; Catalyst. 

vanadium carbide. 

Properties; Crystals with hardness 2800 kg/sq mm; 
sp. gr. 5.77; ni.p. 2800° C; b.p. 3900° C; resistivity 150 
raicro-ohra cm (room temp.). 

Uses; Alloys for cutting tools; steel additive. 

vanadium dichloride (vanadous chloride) VCI 2 . 
Properties; Apple-green hexagonal plates. Soluble in 
alcohol and ether; decomposes in hot water. Sp. gr. 
3.23 (18°C). 

Derivation: From vanadium trichloride by heating in 
atmosphere of nitrogen. 

Method of purification: Sublimation in nitrogen. 
Grade: C.P. 

Containers; Sealed glass bottles. 

Hazard; Toxic. Strong irritant to tissue. 

Uses; Strong reducing agent; purification of hydrogen 
chloride from arsenic. 

vanadium disulfide V 2 S 2 . Solid; sp. gr. 4.20; m.p. de- 
composes. Soluble in hot sulfuric or nitric acids; in- 
soluble in alkalies. Used as a solid lubricant. 

vanadium ethylate (C 2 H 50 ) 4 V. 

Properties: Dark reddish-brown solid. 

Denvation; Reaction of vanadium chloride with sodium 
ethylate. 

Use: Polymerization catalyst. 

vanadium hexacarbonyl VfCO)^. 

Properties: Blue-green powder; sublimes easily at 50° C 
(15 mm); paramagnetic; decomposes without melting 
at 60-70° C. 

Hazard; Toxic; strong irritant to tissue. Store under 
inert gas. 

Use: Chemical intermediate; production of plating com- 
pounds and fuel additives. 

vanadium hexacarbonyl, sodium salt. A convenient, 
though incomplete, name for the complex compound 
Na(C6Hi403)2V(C0)6, which has also been named bis- 
diglymesodium hexacarbonyl vanadate. 

Properties: Yellow solid; m.p. 173-176°C (with de- 
composition); soluble in water, alcohol and ether; 
slightly soluble in hydrocarbons. Relatively inert to air, 
but is stored and shipped under nitrogen. 

Hazard: Toxic; strong irritant to tissue. 

Use; Source of vanadium hexacarbonyl by treatment 
with phosphoric acid under special conditions. 

vanadium nitride VN. 

Properties; Black solid; sp. gr. 6.13; m.p. 2320° C. In- 
soluble in water; slightly soluble in aqua regia. 

Use: Refractory. 

vanadium oxydichloride. See vanadyl chloride. 

vanadium oxylrichloride VOCI3. 

Properties: Lemon-yellow liquid; sp, gr. 1.811 (32°C); 
f.p. — 78.9°C; b.p. I25-127°C; nonionizing solvent; 
dissolves most nonmetals; dissolves and/or reacts with 
many organic compounds. Hydrolyzes in moisture. 
Hazard; Highly toxic; strong irritant to tissue. 

Uses; Catalyst in olefin polymerization, (ethylene- 
propylene rubber); organovanadium synthesis. 
Shipping regulations; (Rail) white label. (Air) Corrosive 
label. Not accepted on passenger planes. 

vanadium pentoxide (vanadic acid anhydride) V 2 OJ. 
Properties: Yellow to red crystalline powder, sp. gr. 
3.357 (I8°C); m.p. 69()°C; b.p. decomposes at 
175{rC. Soluble in acids and alkalies; slightly soluble 
in water. 


Derivation: (a) Alkali or acid extraction from vana- 
dium minerals, (b) By igniting ammonium meta- 
vanadate. (c) From concentrated ferrophosphorusslag 
by roasting with sodium chloride, leaching with water, 
and purification by solvent extraction followed by 
precipitation and heating. 

Method of purification: Alkali solution, precipita- 
tion as ammonium metavanadate and ignition to V2O5. 

Grades; Commercial air-dried; commercial fused; C.P. 
air-dried; C.P. fused. 

Containers; Drums; multiwall paper sacks. 

Hazard: Toxic by inhalation. Tolerance (as V), (dust) 
0.5 (fume) 0.1 mg per cubic meter of air. 

Uses: Catalyst for oxidation of sulfur dioxide in sulfuric 
acid manufacture (see also contact process); ferro- 
vanadium (q.v.); catalyst for many organic reactions; 
ceramic coloring material; vanadium salts; inhibiting 
ultraviolet transmission in glass; photographic de- 
veloper; dyeing textiles. 

vanadium sesquioxide. See vanadium trioxide. 

vanadium sulfate. See vanadyl sulfate. 

vanadium sulfide (vanadium pentasulfide; vanadic 
sulfide) V 2 SS. 

Properties: Black-green powder. Soluble in acids, 
alkali-metal sulfides and alkalies; insoluble in water. 
Sp. gr. 3.0. Decomposes on heating. 

Derivation: Action of hydrogen sulfide on vanadium 
chloride solution. 

Hazard: May be toxic by inhalation (especially to 
animals). 

Use: Vanadium compounds. 

vanadium tetrachloride VCI4. 

Properties: Red liquid. Soluble in absolute alcohol and 
ether; decomposes slowly to vanadium trichloride 
and chlorine below 63° C. Sp. gr. 1.816 (20° C); 
f.p. -28°C; b.p. 154°C. Nonnammable. 

Derivation: Chlorination of ferrovanadium. 

Method of purification; Distillation and fractionation. 

Hazard: Highly toxic by ingestion, inhalation and skin 
absorption. Open containers only in dry oxygen-free 
atmosphere or inert gas; wear goggles and protective 
clothing (MCA). 

Uses: Preparation of vanadium trichloride, vanadium 
dichloride, and organovanadium compounds. 

Shipping regulations: (Rail) white label. (Air) Corrosive 
label. Not acceptable on passenger planes. 

vanadium tetraoxide V2O4. 

Properties: Blue-black powder; sp. gr. 4.339; m.p. 
1967°C; insoluble in water; soluble in alkalies and 
acids. 

Derivation; (1) From vanadium pentoxide by oxalic 
acid reduction. (2) From vanadium pentoxide by car- 
bon reduction. 

Hazard; May be toxic and irritant. 

Use; Catalyst at high temperature. 

vanadium trichloride VCI3. 

Properties: Pink deliquescent crystals; soluble in ab- 
solute alcohol and ether. Decomposes in water. Sp. gr. 
3.0 (18° C); decomposes on heating. 

Derivation; From vanadium tetrachloride boiling under 
reflux condenser. 

Hazard: Toxic and irritant. 

Use; Preparation of vanadium dichloride and organo- 
vanadium compounds. 

Shipping regulations: (Air) Poison label. 

vanadium trioxidc (vanadium sesquioxide) V2O3. 

Properties: Black crytals; soluble in alkalies and hydro- 
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fluoric acid; slightly soluble in water. Sp. gr, 4.87 
(18°C); m.p. 1970°C. 

Derivation; From vanadium pentoxide by either hydro- 
gen or carbon reduction. 

Hazard: May be toxic and irritant. 

Use: Catalyst for conversion of ethylene to ethyl 
alcohol. 

vanadous chloride. See vanadium dichloride. 

vanadyl chloride (vanadium oxydichloride; vanadyl 
dichloride; divanadyl tetrachloride) V2O2CI4 • 5 H 2 O. 

Properties; Green, very deliquescent crystals. Slowly de- 
composed by water. Usual technical product is a dark 
green syrupy mass 76-82% pure, or a solution. 
Soluble in water, alcohol, and acetic acid. 

Grade: Technical. 

Hazard: Toxic and irritant. 

Use: Mordanting textiles. 

vanadyl sulfate (vanadic sulfate; vanadium sulfate) 
VOSO 4 • 2 H 2 O. 

Properties: Blue crystals; soluble in water. 

Derivation: Reduction of cold solution of concen- 
trated sulfuric acid and vanadium pentoxide by sulfur 
dioxide gas. 

Containers: Glass bottles; kegs. 

Hazard: May be toxic and irritant. 

Uses; Mordant; catalyst; aniline black preparation; 
reducing agent; colorant in glasses and ceramics. 

“Vancide 89.”*’ Trademark for N-(trichloromethyl- 
mercapto)-4-cyclohexene 1,2-dicarboximide. See 
captan. 

Use: Fungicide for vinyl compositions. 

“Vancide 26EC.”*’ Trademark for lauryl pyridinium 
5-chloro-2-benzothiazyl sulfide. 

Use; Preservative for cotton fabrics used in rubber 
structures. Applied from an aqueous solution. 

“Vancide 51Z.”*’ Trademark for zinc dimethyldithio- 
carbamate [(CH 3 ) 2 NC(S)S] 2 Zn, with a small propor- 
tion of zinc 2-mercaptobenzothiazole. 

Use; Fungicide for neoprene compositions; ultra-ac- 
celerator for rubber. 

“Vancocin.”“’° Trademark for vancomycin hydro- 
chloride (q.v.). 

vancomycin hydrochloride. 

Properties; Tan to brown powder, odorless, with bit- 
ter taste. Soluble in water; moderately soluble in dilute 
methanol; insoluble in higher alcohols, acetone, 
ether. 

Derivation: Produced by Streptomyces orientalis from 
Indonesian and Indian soil. 

Grade; U.S.P. 

Use; Medicine (antibiotic). 

van der Waals’ forces. Weak attractive forces acting 
between molecules. They are somewhat weaker than 
hydrogen bonds (q.v.) and far weaker than interatomic 
valences. They are involved in the van der Waals 
equation of state for gases which compensates for the 
actual volume of the molecules and the forces acting 
between them. “Information regarding the numerical 
values of van der Waals forces is mostly semiempirical, 
derived with the aid of theory from an analysis of 
chemical or physical data. Attempts to calculate the 
forces from first principles have had a measure of 
success only for the simplest systems, such as H — H, 
He — He and a few others. Whcnjudging the difficulties 
of such calculations, one must bear in mind that the 


energies sought are of the same order of magnitude as 
the errors in the best atomic energy calculations.” 
(Henty Margenau) See also hydrogen bond; chemical 
bonding. 

“Vandex.”*’ Trademark for a finely ground selenium. 
Properties: Dark gray metallic powder, sp. gr. 4.80 ±.03; 
fineness through 200 mesh 99%; melting range above 
217°C; slightly soluble in benzene; soluble in carbon 
disulfide; insoluble in water. 

Uses: Rubber vulcanization. 

Van Dyke brown (Cassel brown; Cologne brown; 
Cologne earth; ulmin brown). A naturally occurring 
pigment. 

Derivation: Indefinite mixtures of iron oxide and 
organic matter. Obtained from bog-earth, peat de- 
posits or from ochers containing bituminous matter. 
Containers: Barrels or fiber drums. 

Use; Pigment for artists’ colors and stains. 

Van Dyke red. A brownish red pigment consisting of 
copper ferrocyanide; sometimes used to refer to red 
varieties of ferric oxide. See iron oxide red. 

Use: Pigment. 

“Vanfrc.”*’ Trademark for a series of release agents 
for various plastics. 

Vanillin (3-methoxy-4-hydroxybenzaldehyde; vanillic 
aldehyde) (CH 30 ){ 0 H)C 6 H 3 CH 0 . The methyl 
ether of protocatechuic aldehyde. 

Properties: White crystalline needles; sweetish smell. 
Sp. gr. 1.056; m.p. 81-83°C; b.p. 285'>C. Soluble in 
125 parts water; in 20 parts glycerol and in 2 parts 95% 
alcohol; soluble in chloroform and ether. Combustible; 
low toxicity. 

Derivation: (a) By extraction of the vanilla bean; (b) 
from lignin contained in sulfite waste pulp liquor. 
Method of purification: Crystallization. 

Grades: Technical; U.S.P.; F.C.C. 

Containers: Cartons, bottles; cans; drums. 

Uses; Perfumes; flavoring; pharmaceuticals; laboratory 
reagent; source of L-dopa. 

“Vanplast 125.”*’ Trademark for cresyl diphenyl phos- 
phate; used as a flame-retardant plasticizer for vinyl 
formulations, including foam. 

“Vanstay.”*’ Trademark for a series of heat and light 
stabilizers for polyvinyl chloride resins. 

“Vantoc” DD-50.’” Trademark for a blend of mineral 
oil with sulfonated oils and esters. Used as textile 
softener and shrink-proofing oil. 

“Vapam.”' Trademark for a soil fumigant composed of 
sodium N-methyldithiocarbamate dihydrate (q.v.). 

“Vapona.”'“ Trademark for an insecticide which con- 
tains not less than 93% 2,2-dichlorovinyi dimethyl 
phosphate (see DDVP) and not more than 7% active, 
related compounds. 

Hazard: See dichlorovos. 

vapor. An air dispersion of molecules of a substance that 
is liquid or solid in its normal state, i.c., at standard 
temperature and pressure. Examples are water vapor 
and benzene vapor. Vapors of organic liquids arc also 
loosely called fumes. See also evaporation; gas. 

vnpor-phasc chromatography. Sec gas chromatography. 
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vapor pressure. The pressure (usually expressed in 
millimeters of mercury) characteristic at any given 
temperature of a vapor in equilibrium with its liquid or 
solid form. 

vapor tension. See vapor pressure. 

“Vapotone.”’” Trademark for a series of insecticides 
containing tetraethylpyrophosphate. 

Hazard: See tepp. 

“Variamlnc.”“’ Trademark for an azoic composition for 
printing blues on cotton and rayon. 

“Varidase.”’” Trademark for streptokinase-strepto- 
domase enzymes. 

“Varkon.”^“ Trademark for sequestering agents of the 
cthylenediaminetetraacetate type. Used in kier boiling, 
peroxide bleaching, dyeing and stripping operations. 
Available as both powder and liquid. 

varnish. (1) An organic protective coating, similar to a 
paint, except that it does not contain a colorant. It 
may be comprised of a vegetable oil (linseed, tvmg.etc.) 
and solvent, or of a synthetic or natural resin and 
solvent. In the first case the formation of the film is due 
to polymerization of the oil, and in the second to 
evaporation of the solvent. “Long-oil” varnishes such 
as spar varnish (q.v.) have a high proportion of drying 
oil; “short-oil” types have a lower proportion, i.e., 
furniture varnishes. Spirit varnishes contain such 
solvents as methanol, toluene, ketones, etc., and 
often also thinners such as naphtha or other light 
hydrocarbon. Flammable. (2) A hard, tightly adherent 
deposit on the metal surfaces of automobile engines 
resulting from resinous oxidation products of gasoline 
and lubricating oils. 

varnish remover. See paint remover. 

“Varnon.”'''’* Trademark for hard-fired super-duty 
fireclay brick which resists the destructive action of 
carbon monoxide and other reducing gases. Used as 
glass tank regenerator checkers; also to line various 
metallurgical furnaces, rotary kilns, shaft kilns, car- 
bon baking furnaces, and incinerators. 

“Varox.”*’ Trademark for a 50% active blend of 
2,5-bis(tert-butylperoxy)-2,5-dimethylhexane with an 
inert mineral carrier. 

Properties; White powder; sp. gr. 1.43 ± .03. 

Uses: Cross-linking agent for polymers such as poly- 
ethylene. 

“V'arsol.”’' Trademark for straight petroleum ali- 
phatic solvents used as paint and varnish thinners, 
for dry cleaning and for general plant machinery 
cleaning. Conform to CS3-40, the U.S. Dep’t of 
Commerce commercial standard for Stoddard Solvent 
and have minimum TCC flash points of I00°F. 
Combustible. 

“Varsoy.”^^' Trademark for a prebodied chemically 
modified soybean oil for varnish cooking or bodied 
dry-ing oil. 

“I'asclinc” Petroleum Jelly.” Trademark for a com- 
niercial product of petroleum, largely employed in 
pharmacy, alone and as a vehicle for external applica- 
tions of medicinal agents, especially when local action 
rather than absolution is desired; as a protective 
TOating for metallic surfaces, and for other purposes. 
Consists of a semisolid mixture of hydrocarbons, 
ranging between 38° and 
blPC. Colorless or pale yellow, translucent, semisolid 
unctuous mass. Does not readily oxidize on exposure 
to the air and is not readily' acted on by chemical 


reagents. Soluble in chloroform, benzene, carbon 
disulfide, oil of turpentine, warm ether; slightly 
soluble in hot alcohol, but separates from the latter 
in flakes on cooling. 

vasopressin (beta-hypophamine; antidiuretic hormone). 
One of the hormones secreted by the posterior lobe 
of the pituitary gland. It causes an increase in blood 
pressure and an increase in water retention by the 
kidney. Vasopressin is an octapeptide consisting of 
eight different amino acids. 

Derivation: Synthetic, or from the posterior lobe of 
the pituitary of food animals. 

Grade: U.S.P., as an aqueous solution for injection. 

Use: Medicine. 

vat dye. A class of dyes that can be easily reduced, i.e., 
vatted, to a soluble and usually colorless leuco form 
in which they can readily impregnate fibers. Sub- 
sequent oxidation then produces the insoluble colored 
dyestuff in a form that is remarkably fast to washing, 
light and chemicals. Examples are indigo (Cl No. 
73(100), awd lndanl.ltsc.vie. Bine BFP (Cl No, 69825), 
The reducing agents are usually an alkaline solution 
of sodium hydrosulfite (Na2S204) or some derivative 
of the latter. Oxidation is by air, perborate, dichro- 
mate, etc. 

vat printing assistant. A mixture of gums, reducing and 
wetting agents used to carry the dye in printing fabrics 
with vat dyes. They assist in securing penetration of 
the fabric and in converting the dyes from a semi-leuco 
to a leuco state. 

“Vatrolite.””’ Trademark for a group of concentrated 
sodium hydrosulfite preparations. 

Uses: Bleaching textiles and paper; oxygen scavenger 
in synthetic rubber production. 

“Vatsol.”” Trademark for a series of wetting agents 
made in several different grades and types: OS, sodium 
isopropyl naphthalene sulfonic acid; OT, sodium 
dioctyl sulfosuccinate. 

“Vazo.”^* Trademark for azobisisobutyronitrile. 

“V-Bor.”’® Trademark for refined borax pentahydrate 
Na32B407 • 5 H 2 O; 99.8% purity. Obtained from Searles 
Lake brines. 

VC. Abbreviation for vinyl chloride or vinylidene 
chloride. 

“V-C 13 Nemacide.”^° Trademark for a 75% emulsifi- 
able concentrate whose active ingredient is 0-2,4- 

dichlorophenyl-0,0-diethylphosphorothioate. 

Hazard: Highly toxic. 

Uses: Insecticide and nematocide. 

vector. In biochemistry, an organism that carries or 
transports an infectious disease. 

“Vcctra.”^’ Trademark for a polypropylene fiber. 

“Vegadex” Herbicide.^* Trademark for a herbicide 
containing 2-chloroallyl diethyidithiocarbamate as the 
active ingredient. 

Hazard: May be toxic. 

vegetable black. In general any form of more or less 
pure carbon produced by incomplete combustion or 
destructive distillation of vegetable matter, wood, 
vines, wine lees. 

vegetable dye. A colorant derived from a vegetable 
source, i.e., logwood, indigo, madder, etc. 

vegetable gum. See dextrin. 
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vegetable ivory. A mannose polysaccharide obtained 
from the hardened seeds of the ivory-nut (Corozo- 
nut) tree (Phytelephas macrocarpa). The latter must 
be distinguished from the cohune palm (Attalea co- 
hume) whose seeds are also sometimes referred to 
as corozo nuts. 

Uses: Button manufacture; mannose production. 

vegetable oil. An oil extracted from the seeds, fruit or 
nuts of plants and generally considered to be mix- 
tures of mixed glycerides (e.g., cottonseed, linseed, 
corn, coconut, babassu, olive, tung, peanut, perilla, 
oiticica, etc.). Many types are edible. 

Containers: Bottles; drums; tank cars; tank trucks. 

Uses: Paints (as drying oils); shortenings; salad dress- 
ings, margarine; soaps; rubber softeners; medicine; 
dietary supplements; pesticide carriers. 

See also specific entry. 

vegetable tanning. The tanning of leather by plant ex- 
tracts. See tannic acid; tanning; wattle bark; que- 
bracho. 

vehicle. A term used in paint technology to indicate 
the liquid portion of a paint, comprised of drying oil 
or resin, solvent, and thinner, in which the solid com- 
ponents are dissolved or dispersed. See also paint. 

“Velban.”'“ Trademark for vinblastine sulfate. 

“Velsicol” 2-1.^'* Trademark for a mercuric turf fungi- 
cide. 

Hazard: See mercury compounds. 

“Velsicol” Emmi.^'® Trademark for a mercuric fungi- 
cide. 

Hazard: See mercury compounds. 

“Velvetex.”'” Trademark for carbon black in the 
high structure, coarse particle size range; gives im- 
proved processing and physical properties of various 
elastomers. 

Venetian red. A high-grade ferric oxide pigment of a 
pure red hue. It is obtained either native as a vari- 
ety of hematite red (q.v.) or more often artificially, 
by calcining copperas (ferrous sulfate) in the pres- 
ence of lime. Tlie composition ranges from 15 to 40% 
ferric oxide and from 60 to 80% calcium sulfate. 
The 40% ferric oxide is the “pure” grade and has a 
sp. gr. of 3.45. 

Grades: 20 to 40% ferric oxide. 

See also iron oxide red. 

“Veon.”^^^ Trademark for herbicides consisting of 
amine salts of 2,4-D and 2,4,5-T. 

Hazard: See 2,4-D and 2,4,5-T. 

“Vera Blanc.”'''* Trademark for a filler or extender 
composed of calcium carbonate, whiting, finely 
ground limestone, primer. Water-ground, water- 
floated and silk-bolted. Sp. gr. 2.72; Nvt. per solid 
gal. 22.66 lbs. 

Chemical and screen analysis: Calcium carbonate 
99.5%; 100% 325 mesh; average particle size 4 mi- 
crons. 

Uses: Oil and water paints, colors, rubber com- 
pounds, adhesives, oilcloth, linoleum, textile fabrics, 
fur dressing, putty, plastics, ceramics, etc. 

“Vcrabore.”’*^ Trademark for extract of antihyper- 
tensive alkaloids from Veratrum species. 

“Vcraflcurs.”'** Trademark for a scries of synthetic 
replacements for natural floral absolutes. 


veratrole (1,2-dimethoxybenzene; pjrocatechol dimethyl 
ether) C«H4(OCH3)2. 

Properties: Colorless crystals or liquid; m.p. 21-22°C; 
b.p. 206-207°C; sp. gr. 1.084 (25/25°C). Soluble in 
alcohol and ether; slightly soluble in water. 
Derivation: Treatment of catechol in methyl alcohol 
with dimethyl sulfate and caustic. 

Use: Medicine (antiseptic). 

veratrum alkaloid. One of a group of alkaloids used in 
medicine to relieve hypertension. They include vera- 
trum viride (American hellebore). 

Hazard: May have severely toxic side effects. See 
also alkaloid. 

“Verel.”^^‘ Trademark for a modified acrylic fiber. 

“Verelite.”^” See “Styron.” 

verdigris. See copper acetate, basic. 

vermiculite. Hydrated magnesium-iron-aluminum sili- 
cate capable of expanding six to twenty times when 
heated to about 2000° F. The platelets exhibit an 
active curling movement when heated; hence the name. 
Occurrence: Montana, North Carolina, South Caro- 
lina, Wyoming, Colorado; South Africa. 

Properties: Platelet-type crystalline structure; high 
porosity; high void volume to surface area ratio; low 
density; large range of particle size; insoluble in 
water and organic solvents; soluble in hot concen- 
trated sulfuric acid; water vapor adsorption capacity 
of expanded vermiculite less than 1%, liquid adsorp- 
tion dependent on conditions and particle size, ranges 
200-500%. Noncombustible; nontoxic. 

Grides: Unexpanded (ore concentrate); expanded 
(also called exfoliated); flake; activated. 

Containers: Multiwall paper bags, 4 cu ft. 

Uses: Lightweight concrete aggregate; insulation; 
sound conditioning; fireproofing; plaster; soil condi- 
tioner; additive for fertilizers; seed bed for plants; 
refractory; lubricant; oil well drilling mud; filler in 
rubber, paint, plastics; wall paper printing; removal 
of strontium-90 from milk; absorption of oil spills 
on seawater; animal feel additive; packing; carrier 
for insecticides; catalyst and catalyst support; litter 
for hatcheries; adsorbent. 

See also verxite. 

vermilion, natural. See cinnabar. 

vcmolepin. A sesquiterpene dilactone extracted from 
leaves of an African plant Veronia hymenolepis. 

Uses: Biochemical research (inhibits tumor growth in 
rats and reversibly retards plant growth). 

“Veronal.”'^’ Trademark for barbital. See barbitu- 
rate. 

“Versadyme.”'*’ Trademark for dimerized vegetable 
fatty acids. 

Uses: Production of polymers, petroleum additives, 
corrosion inhibitors, paint additives and surfactants. 

“Versalide.”"’ Trademark for l,l,4,4-tetramethyl-6- 
ethyI-7-acetyl-l,2,3,4-tetrahydronaphthalene, a poly- 
cyclic musk. 

“Vcrsalon.”''’ Trademark for thermoplastic poh-am- 
idc resins of high strength, good adhesion and flc.xi- 
bility. 

Uses: Hot-mcit adhesives, heat-seal coatings, electri- 
cal encapsulation. 
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“Vcrsamid."’” Trademark for thermoplastic and re- 
active polyamide resins. Tlie reactive resins copoly- 
merize with epoxy resins. 

Uses: Heat-seal coatings; hot-melt adhesives; var- 
nishes, paints, and inks; coatings; structural adhe- 
sives. 

"Versatic” 911 Acid.’’^ Trademark for a saturated 
synthetic tertiary monocarboxylic acid having C 9 , 
Cio and Cii chain length. 

Derivation: From olefins, water and carbon monoxide 
in the presence of a strong acid catalyst. 

Uses: Chemical intermediate to make extremely sta- 
ble esters, metal salts, nitrogen derivatives, and hin- 
dered alcohols. 

“Vcrsatyl.” Trademark for a series of printing ink 
vehicles and pigment colors flushed in the vehicles. 
Flushed Colors: Wide range of yellows, reds, blues 
and greens. 

Uses: Letterpress, lithographic, offset, tin lithography; 
quick-!>et, gloss, multicolor and snap-dry inks. 

“Versenate.”^^^ Trademark for disodium salt of ethyl- 
enediaminetetraacetic acid and related compounds. 

“Versene.”'^^ Trademark for a series of chelating 
agents based on ethylenediaminetetraacetic acid (q.v.). 

“Versene Fe-3 Specific.”^” Trademark for an iron 
specialty chelating agent. Active ingredient is sodium 
dihydroxyethylglycine. Available as straw-colored 
liquid or white powder. 

“Vcrsencx” 80.“’ Trademark for pentasodium salt of 
diethylenetriaminepentaacetic acid. 

“Versenol” 120.“’ Trademark for the trisodium salt 
of N-hydroxyethylethylenediaminetriacetic acid, 
(CioHisOiN’Naj). Used as an organic chelating 
agent. 

“Vcrsilad.”’'*'' Tradernark for a silicate-based adhe- 
sive designed specifically for the corrugated box- 
board industry. 

“Versilate.”’^^ Trademark for a composition of for- 
tified sodium silicate. 

Properties: Viscous liquid; opalescent. 

Containers: Tank trucks and tank cars. 

Use: Base for “Versilad" adhesives. 

“Vcrsilube.”*'” Trademark for a series of silicone hy- 
draulic fluids, lubricating fluids and greases. 

“Vertifumc.”*’’ Trademark for fumigants containing 
carbon tetrachloride and carbon disulfide. 

verxite (exfoliated hydrobiotite). 

Properties; Thermally expanded (exfoliated) magne- 
sium-iron-aluminum silicate having a minimum of 
98'r purity and a bulk density of 5 to 7 lb per cubic 
foot. Expansion occurs by heating at about 1400'’F. 
Sponge-like structure which absorbs liquids and per- 
mits reexpansion after compression to 70-80% of the 
original heat-expanded volume. 

Uses: Poultry feed in quantities not greater than 5% 
as a non-nutritive bulking agent; pelleting or anti- 
caking agent and nutrient carrier in dog and rumi- 
nant feeds. For dog feeds the maximum permitted is 
1.5%. Labeling must state content when in excess of 
1%. See also vermiculitc. 

\ cspcl. Trademark for fabricated parts, based on 
polyimidc resin, and diamond abrasive wheels for- 
mulated with a high-temperature polyimidc binder. 

“Vesprin." '* Trademark for triflupromazinc hydro- 
chloride (q.v.). 


“Vctalog.”'”’ Trademark for triamcinolone acetonide; 
used in veterinary medicine. 

“Vetame.”'"’ Trademark for triflupromazinc hydro- 
chloride. 

vetiver oil (cuscus oil; vetivert). 

Properties: Viscid essential oil; violet-like odor; sp. 
gr. 0.990-1.040 (15°C); optical rotation +15 to -45-; 
refractive index (n 20/D) 1.5200-1.5280; saponifica- 
tion value 14-45; soluble in 1-3 volumes of 80% al- 
cohol, in fixed oils; insoluble in glycerin and propyl- 
ene glycol. Combustible; nontoxic. 

Derivation: Steam distillation of partially dried roots 
of East Indian grass, Vetiveria zizanioides. Purified 
by rectification. 

Grades: Characterized by its geographical origin 
(Java, Haiti, East Indian, Bourbon Reunion, French). 

Containers: Bottles; cans. 

Use: Perfumery. 

“Vestrep.”'^3 Trademark for a veterinary prepara- 
tion containing streptomycin sulfate. 

“Vexar.”’® Trademark for both low and high density 
polyethylene and polypropylene plastic netting. 
Available in wide variety of forms and colors for use 
in packaging. 

“V-G-B.”“® Trademark for reaction product of acet- 
aldehyde and aniline. 

Properties: Brown resinous powder; sp. gr. 1.152; 
m.p. 60-80°C; soluble in acetone, benzene, and eth- 
ylene dichloride; insoluble in water and gasoline. 

Use: Rubber antioxidant. 

“Vialon.”'*''” Trademark for a series of dyes for nylon 
fibers and furs. 

“Vibrafhane.”“® Trademark for a group of polyure- 
thane raw materials for manufacture of foam and 
elastomers. Includes isocyanates, polyesters, poly- 
ether glycols, polyester and polyether prepoly- 
mers, liquid casting resins and gums and catalysts. 

“Vibrin.”“® Trademark for resin compositions of 
polyesters and cross-linking monomers which, when 
catalyzed, will polymerize to infusible solid resins 
without evolving water or other by-products. 

Uses: Molding; laminating; impregnating; casting; 
automotive and aircraft structural parts; wall panels, 
table tops; coating for paper; boat hulls; chemically 
inert tanks; large-diameter pipe. 

vie-. Prefix meaning vicinal (q.v.). 

“Vicalloy.” Trademark for a magnetic alloy com- 
posed of iron, 38%; cobalt, 52%, and vanadium, 10%. 

Properties; Density, 8.09 8.09 g/cm’; tensile strength, 
100,000 psi. 

Uses: Magnetic recording tape; machinable perma- 
nent magnets. 

vicinal (abbreviated as vie-). Neighboring or adjoining 
positions on a carbon ring or chain; the term is used 
m naming derivatives with substituting groups in 
such locations in a structural formula or molecule. 
For example, vicinal locations in the molecule shown 
are occupied by the- hydrogen atoms and the hy- 
droxyl groups; 


I I 

HO OH 

“Victacid 105.”' Trademark for a high-strength tech- 
nical grade of phosphoric acid composed of approxi- 
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mately equal quantities of orthophosphoric and 
polyphosphoric acids. 

Uses: Dehydrating agent for organic reactions; se- 
questrant for heavy metals and control of P2O5 con- 
tent of bath process for electropolishing and bright- 
dipping metals. 

“Victamide.” ' Trademark for exceedingly fine parti- 
cles of ammonium salt of an amido polyphosphate, 
practically all less than five microns. Slowly soluble 
m cold water; more rapidly in hot water. 

Uses: Sequestering agent for metallic ions; flame- 
proofing agent; deflocculating agent for oil-drilling 
muds, paint pigments, and clay slips. 

“Victamines.”* Trademark for tan, waxy solids; cat- 
ionic surface-active phosphorus compounds which 
disperse in water. 

Uses: Wetting and softening agents for textiles and 
leather; oil additives. 

“Victamuls.” ' Trademark for nonionic, surface-active 
phosphorus compounds. 

Uses; Emuhifying, penetrating, solubilrrin^ or dis- 
persing agents. 

“Victawets.”' Trademark for surface-active phospho- 
rus compounds. Anionic and nonionic wetting agents, 
used as penetrants, dye carriers, and dispersing 
agents. 

“Victor Cream.”' Trademark for sodium acid pyro- 
phosphate. Purity meets all requirements of federal 
and state pure food laws; F.C.C. grade. 

Uses: Baking acid in doughnut and prepared flours; 
manufacture of commercial baking powders and in- 
stant puddings; for conditioning oil-well drilling 
muds; formulation of acid-type metal cleaners. 

Victoria blue CjjHj.Nj • HCl. Cl No. 44045. 

Properties; Crystalline powder, bronze colored. Solu- 
ble in hot water, alcohol or ether. 

Derivation: Michler’s ketone is condensed with phenyl- 
alpha-naphthylamine. 

Uses: Dyeing silk, wool, and cotton; biological stain; 
dye intermediate for complex acid pigment toners. 

Victoria green. See malachite green. 

vicuna. A soft wool-like fiber obtained from a South 
American animal similar to the llama. Used for 
specialty high-grade coats, sweaters, etc. Combus- 
tible. 

“Vidden Trademark for 1,3-dichloropropene 

and 1,2-dichloropropane mixture. 

“Vigofac 6.””’ Trademark for an unidentified growth 
factor for addition to animal feeds. Derived from 
dried streptomyces fermentation solubles. 

“Vikanc.”"” Trademark for sulfuryl fluoride (q.v.). 

“Vim-Thane." Trademark for polyurethane-impreg- 
nated leather packings. 

“Vinac.”''''' Trademark for polyvinyl acetate emul- 
sions, powders, beads and solutions. 

Emulsions: Properties (range): 48% to 57% solids; 80 
to 4200 cp; 4.0 to 7.0 pH; 0.15^1 to 2.5p average par- 
ticle size; nonionic. 

Uses: Binder in pigmented paper coatings: adhesive 
bases; concrete adhesive; textile finishes. 

Powders: Properties; White, free-flowing powder; 
33 lbs per cu ft bulk densitj’; 98% through 100 mesh; 


viscosity of 5000 to 7000 cp in 50% dispersion; par- 
ticle size of 2ju to 6ju in dispersion. 

Use: Adhesive for concrete and joint cements. 

Beads; Properties (range): Glass-like spheres; low, 
medium, and high molecular weight grades; soluble 
in organic solvents except aliphatic hydrocarbons; 
ASB-grade is soluble in alkalies in addition to or- 
ganic solvents. 

Uses: Hot melt and solvent adhesives; solvent paints; 
specialty paper coatings; binders in inks. 

Solutions: Properties; Methanol solvent; 50% to 51% 
polymer; 900-1 100 cp. 

Hazard: Toxic and flammable. 

Use: Heat-seal adhesives. 

“Vinactane” Sulfate.’"^ Trademark for viomycin sul- 
fate. 

vinal fiber. Generic name for a manufactured fiber in 
which the fiber-forming substance is any long-chain 
synthetic polymer composed of at least 50% by weight 
of vinyl alcohol units, — CH2CHOH — , and in 
which the total of the vinyl alcohol units and any 
one or more of the various acetaf units fs at feast 
85% by weight of the fiber (Federal Trade Commis- 
sion). It has good chemical resistance, low affinity 
for water; good resistance to mildew and fungi. 
Combustible. 

Uses; Fishing nets; stockings, gloves; hats; rainwear; 
swimsuits. 

“Vincel.”’’^ Trademark for a group of fabrics of 
polyvinyl chloride fibers for liquid and pneumatic 
filtration. 

“Vin-CIad.”^^^ Trademark for a series of dry, free- 
flowing polyvinyl chloride powders formulated for 
application by the fluidized bed process to provide 
protective and decorative coatings. 

vinegar. 

Properties: Brownish or colorless liquid; dilute aque- 
ous solution containing from 4 to 8% acetic acid (q.v.), 
depending on source. Legal minimum is 4%. Also 
contains low percentages of alcohols and mineral 
salts. Nontoxic; nonflammable. 

Derivation: (a) Bacterial fermentaton of apple cider, 
wine or other fruit juice, (b) Fermentation of malt 
or barley. Tlie fermenting agent is usually a mold 
(e.g., Mycoderma aceti), generally known as “mother” 
(q.v.). Either type can be distilled to remove color 
and other impurities, and is then called white 
vinegar. 

Containers: Bottles; carboys. 

Uses; Mayonnaise; salad dressings; pickled foods; 
preservative; medicine (antifungal agent); latex coagu- 
lant. 

“Vincthene."'” Trademark for an anesthetic prepara- 
tion consisting of vinyl ether. 

“Vinoflex."'’'^ Trademark for vinyl chloride homo- 
and copolymers. 

“Vinol."'''^ Trademark for pol>'vinyl alcohol (q.%'.). 
Properties: White, free-flowing powders; water-solu- 
ble; films are impervious to oxygen and other gases; 
films resist greases and solvents and range from 
water-soluble to water resistant, depending on 
grade. 

Uses: Adhesives; finishing and sizing of textiles; pro- 
tective coatings; films; paper coating; protective col- 
loid in emulsion polymerization; mo'ldcd and foamed 
products. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 
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“Vinrez."”’ Trademark for vinyl acetate polymer 
and copolymer emulsions. 

“Vinsol.”'^*' Trademark for a series of low-cost, dark, 
brittle, thermoplastic resins, ruby red by transmitted 
light, dark brown by reflected light. Available in 
solid form, flakes, fine powder, and aqueous disper- 
sion. 

Uses; Adhesives; emulsions; electrical insulation; inks; 
platics. 

“Vinycol.”'” Trademark for pigments of titanium di- 
oxide (“Vinycor No. 100) or high-color carbon 
black (“Vinycol” No. 200} dispersed in vinyl resins 
and plasticizers. Used in high-gloss vinyl finishes. 

vinyl. See vinyl compound. 

“Vinylac.”“ Trademark for a series of resinous tack- 
ifier dispersions for modification of polyvinyl acetate 
adhesive systems. 

vinyl acetate CH3COOCH:CH2. Raw material for 
poljwinyl resins (q.v.). See also polyvinyl acetal res- 
ins; polyvinyl acetate; polyvinyl alcohol. 

Properties: Colorless liquid, stabilized with either hy- 
dioqumone ol dipVienylamme mViibitors. TVie HQ- 
stabilized material can be polymerized without re- 
distillation. The DPA-stabilized material must be 
distilled prior to polymerization. Sp. gr. 0.9345 (20/ 
20°C; f.p. — 100.2°C; b.p. 73°C; refractive index 
1.3941; wt/gal 7.79 lb; flash point 30°F (TOC). 
Soluble in most organic solvents including chlorinated 
solvents; insoluble in water. Autoignition temp. 
800° F. 

Derivation; (a) Vapor-phase reaction of ethylene and 
acetic acid, with a palladium catalyst, (b) Vapor- 
phase reaction of acetylene and acetic acid, with 
zinc acetate catalyst. 

Grade: Technical. 

Containers; 1-, S-gal cans; 55-gal steel drums; tank 
cars. 

Hazard: Flammable, dangerous fire risk. Flammable 
limits in air 2.6 to 13.4%. Toxic by inhalation and 
ingestion. Tolerance, 10 ppm in air. Safety data 
sheet available from Manufacturing Chemists Assn., 
Washington, D.C. 

Uses: Polyvinyl acetate, polyvinyl alcohol, pol)winyl 
butyral, and polyvinyl chloride-acetate resins (q.v.). 
Tliese are used particularly in latex paints; paper 
coating; adhesives; textile finishing; safety glass in- 
terlayers. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. 

vinyl acetate-ethyicne copolymer. See “Aquace.” 
vinylacetonitrile. See allyl cyanide. 

vinyiacctylene C1H4 or H2C:CHC:CH. The dimer of 
acetylene, formed by passing it into a solution of cu- 
prous and ammonium chlorides in hydrochloric acid. 
Properties: Colorless gas or liquid; sp. gr. 0.6867 
(0/20°C); b.p. 5°C. Combustible. 

Use; Intermediate in manufacture of neoprene and 
for various organic syntheses. 

See also divinyl acetylene. 

vinyl alcohol (ethenol) CHitCHOH. Unstable liquid. 
Isolated only in form of its esters, or the polymer, 
polyvinyl alcohol (q.v.). 

vinylation. Tlie formation of a vinyl derivative by 
reaction with acetylene. Thus vinylation of alcohols 
yields vinyl ethers such as vinyl ethyl ether, 
C:HsOC:H;. See also Reppe processes. 

vinylbenzcnc. See styrene. 


vinyl bromide. CH2CHBr. 

Properties: Gas; f.p. — 138°C; b.p. 15.6°C; sp. gr. 
1.51. 

Hazard; Moderately toxic. Tolerance, 250 ppm in air. 

Uses: Flame-retarding agent for acrylic fibers. 

vinyl n-butyl ether (n-butyl vinyl ether; BVE) 
CH2:CH0C4H,. 

Properties: Liquid; sp. gr. 0.7803 (20°C); b.p. 94. FC; 
f.p. — I13°C; refractive index 1.3997; flash point 
15° F (open cup); wt/gal 7.45 lb (20°C). Slightly 
soluble in water; soluble in alcohol and ether. 

Derivation: Reaction pf acetylene with n-butyl alcohol. 

Grade; Technical (98%). 

Containers; Glass bottles; drums; tank cars. 

Hazard: Flammable, dangerous fire risk. 

Uses: Synthesis; copolymerization. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

vinyl butyrate CH2:CH00CC3H7. 

Properties: Liquid; sp. gr. 0.9022 (20/20°C); b.p. 
116.7°C; f.p. -86.8°C. Very slightly soluble in 
water. Flash point 68° F (open cup). Low toxicity. 

Containers: 55-gal drums. 

Hazard: Flammable, dangerous fire risk. 

Uses: Polymers; emulsion paints. 

Shipping regulations: (Rail) Flammable liquid, n.o.s., 
Red label. (Air) Flammable Liquid label. 

N-vinylcarbazole Ci 2H8NHC;CH2. 

Properties: Liquid. Combustible; low toxicity. 

Derivation; From acetylene and carbazole. 

Use: Polymerizes to form heat-resistant and insulat- 
ing resins somewhat similar to mica in dielectnc 
properties. See polyvinyl carbazole. 

vinyl cetyl ether. See cetyl vinyl ether. 

vinyl chloride (VC; chloroethene; chloroethylene) 
CH2:CHCI. The most important vinyl monomer. 

Properties; Compressed gas; easily liquefied; ethereal 
odor. Usually handled as liquid; phenol is added as 
a polymerization inhibitor. Sp. gr. 0.9121 (liquid, at 
20/20°C); b.p. -13.9°C; f.p. -I59.7°C; vapor pres- 
sure 23Q0 mm (20°C); flash point — 108°F, Autoig- 
nition temp. 882° F. Slightly soluble in water; solu- 
ble in alcohol and ether. 

Derivation: (a) Oxychlorination of ethylene; (b) reac- 
tion of acetylene and hydrochloric acid, either as 
liquids or gases; (c) pyrolysis of ethylene dichlonde 
(see Wulff process). Method of purification: Distilla- 
tion. 

Grades: Technical; pure, 99.9%. 

Containers; Cylinders; tank cars; ocean tankers. 

Hazard; Highly flammable; severe explosion nsk at 
30,000 ppm. Probably carcinogenic. Tolerance for 
workroom exposure established by OSHA is 1 Ppm 
(average over an 8-hr period); Exposure times up to 
15 minutes are permissible up to 5 ppm. Respirators 
must be used in cases where this concentration is 
exceeded. Use in aerosol sprays prohibited. Safety 
Data Sheet available from Manufacturing Chemists 
Assoc., Washington, D.C. 

Uses: Polyvinyl chloride and copolymers; organic 
synthesis; adhesives for plastics. , . 

Shipping regulations; (Rail) Red Gas label. (Air) 
(inhibited) Flammable Gas label. Not acceptable on 
passenger planes; (uninhibited) Not acceptable. 

vinyl 2-chloroethyl ether CH2;CHOCH2CH2CL 

Properties: Liquid; sp. gr. 1.0498 (20°Q; b.p. 109.1 L, 
f.p. -69.7° C; very slightly soluble in water; flash 
point (open cup) 80° F. 

Hazard: Rammable, dangerous fire risk. 

Use; Polymerization monomer. 
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Shipping regulations; (Rail) Flammable liquid, n.o.s., 
Red label. (Air) Flammable Liquid label. 

vinyl compound. A compound having the vinyl group- 
ing (CHz^CH — ), specifically vinyl chloride, vinyl 
acetate and similar esters, but also referring more 
generally to compounds suchasstyreneQHsCHiCHi, 
methyl methacrylate CHjrQCHs^COOCHj and acry- 
lonitrile CH 2 :CHCN. The vinyl compounds are 
highly reactive, polymerize easily, and are the basis 
of a number of important plastics. 

vinyl cyanide. See acrylonitrile. 

vinylcyclohexene (I-vinylcycIohexene-3; 4-vinylcyclo- 
hexene-1; cyclohexenylethylene) 

CH 2 :CHCH(!:H 2 CH ; CHCH 2 CH 2 . A butadiene 

dimer. 

Properties: Liquid; sp. gr. 0.8303 (20/4° C); f.p. 
-108.9°C; b.p. 128°C; refractive index 1.464 (n 
20/D); flash point 70° F (TOC). Autoignition temp. 
517°F. Temperatures above 80° F and prolonged ex- 
posure to oxygen-containing gases should be avoided 
as these conditions fead to discoloration and gum 
formation. 

Grades: Technical, 95%; pure, 99%; research. 
Containers; 1-, 5-gal cans; 55-gal drums; tank trucks; 
tank cars. 

Hazard; Flammable, dangerous fire risk. May be 
narcotic in high concentrations. 

Uses: Polymers; organic synthesis. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) Flammable Liquid label. 

vinylcyclohexene dioxide CH^CH^CeH?©. Also called 
vinylcyclohexane dioxide. 

Properties; Colorless liquid; sp. gr. 1.098 (20/20°C); 
b.p. 227°C; refractive index 1.4782 (n 20/D); viscos- 
ity 7.77 cp (20°C); flash point 230° F. Combustible. 
Hazard: Strong irritant to skin and tissue. Moder- 
ately toxic by ingestion and skin absorption. 

Uses; Polymers; organic synthesis. 

vinylcyclohexene monoxide CH2 :CHC6 H9O. Also called 
vinylcyclohexane monoxide. 

Properties: Liquid; sp. gr. 0.9598 (20/20°C); b.p. 
169°C; f.p. — 100°C; flash point 136°F; viscosity 
1.69 cp (20°C). Very slightly soluble in water. Com- 
bustible. 

Hazard: Moderately toxic and irritant. Moderate fire 
risk. 

Uses; Polymers; organic synthesis. 

vinyl ether (divinyl ether; divinyl oxide) 
CH2;CHOCH;CH2. 

Properties: Colorless liquid with characteristic odor; 
sp. gr. 0.769; b.p. 39°C; refractive index (20/D) 
1.3989. Slightly soluble in water; miscible witii alco- 
hol, acetone, chloroform, and ether. Must be pro- 
tected from light. Rash point below -22°F; autoig- 
nition temp. 680° F. 

Derivation: Treatment of dichloroethyl ether with 
alkali. 

Grade; N.F. (contains 96-97% vinyl ether, remainder 
dehydrated alcohol). 

Containers: 50- and 75-cc bottles. 

Hazard; Highly flammable; severe lire and explosion 
risk. Explosive limits in air 1.7 to 27%. Highly toxic 
by inhalation; overexposure may be fatal. 

Uses: Copolymer with 3 to 5% poKwinyl chloride for 


plastic products such as clear plastic bottles; medi- 
cine (anesthetic, for brief operations only)- 
Shipping regulations: (Rail) Flammable liquid, n.o.s., 
Red label. (Air) Flammable Liquid label. Legal label 
name (Air), divinyl ether. 

vinyl beta-efhoxyethyl sulfide 
CHitCHSCHjCHjOCiHs. 

Properties: Colorless liquid. Pungent, camphor-like 
odor. Sp. gr. 0.9532 (15°C); b.p. 65°C (8 mm). 

Use; Organic synthesis. 

vinylethylene. See butadiene. 

vinyl ethyl ether (ethyl vinyl ether; EVE) 
CH2:CH0C2H5. 

Properties: Colorless liquid. Extremely reactive; can 
be polymerized in liquid or vapor phase; slightly 
soluble in water; 0.9% by wt; sp. gr. 0.754 (20/20° C); 
6.28 Ib/gal (20°C); b.p. 35.5°C; vapor pressure 
428 mm (20°C); f.p. — 115.0°C; viscosity 0.22° cp 
(20.0°C); refractive index 1.3739; flash point — 50°F. 
Autoignition temp. 395° F. Commercial material 
contains inhibitor to yirevent premature polymeriza- 
tion. Often stored underground to minimize vapor 
losses. 

Derivation: Reaction of acetylene with ethyl alcohol. 
Grade: Technical. 

Containers: Drums; tank cars. 

Hazard; Highly flammable; severe fire and explosion 
risk. Explosive limits in air 1.7 to 28%. 

Uses: Copolymerization; intermediate. 

Shipping regulations: (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) (Inhibited) Flammable Liquid label. 
(Uninhibited) Not acceptable. 

vinyl 2-ethylhexoate CH 2 :CHOOCCH(C:H 5 )C.H 9 . 
I’roperties; Liquid; sp. gr. 0.8751 (20/20°C); b.p. 
185.2°C; f.p. -90°C; flash point 165°F (O.C.). In- 
soluble in water. Combustible. 

Containers: 55-gal drums. 

Uses: Polymers; emulsion paints. 

vinyl 2-ethylhexyl ether CH 2 ;CHOCH 2 CH(C 2 H 5 )C»H,. 
Properties: Liquid; sp. gr. 0.8102 (20/20°C); b.p. 
I77.7°C; f.p. — i00°C; flash point 135°F (open cup). 
Autoignition temp. 395° F. Insoluble in water. Com- 
bustible. 

Containers: 55-gal drums. 

Hazard; Moderate fire and explosion risk. 

Uses: Intermediate for pharmaceuticals, insecticides, 
adhesives; viscosity index improver. 

2-vinyl-5-cthylpyridine (CH 2 :CH)C 5 H 3 N(C 2 H 5 ). 
Properties: Liquid. Sp. gr. (20/20°C) 0.9449; b.p. 
(100 mm) 138°C; vapor pressure (20° C) 0.2 mm; 
Lp. — 50.9°C; insoluble in water; flash point 200° F 
(COC). Combustible. 

Hazard: Probably toxic. 

Uses: Copolymer; synthesis. 

vinyl fluoride (fluorocthylenc) CH;:CHF. 

Properties: Colorless gas; b.p. — 72°C; insoluble in 
water; soluble in alcohol and ether. 

Containers; Cylinders. 

Hazard: Flammable, dangerous fire and explosion 
risk. Probably toxic by inhalation. Tolerance (as F). 
2.5 mg per cubic meter of air. 

Use: Monomer. Sec polyvinyl fluoride. 

Shipping regulations: (Inhibited) (Rail) Red gas 
label. (Air) Flammable Gas label. Not acceptable on 
pas.scnger planes. (Uninhibited) Not acceptable. 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number sec Contents. 
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vinylidenc chloride (VC) CH 2 :CC!:. 

Properties; Colorless liquid; f.p. — 122.53° C; b.p. 
37° C; flash point I4°F (open cup); Insoluble in 
water. Autoi^ition point 856° F. Readily polymer- 
izes; commercially contains small proportion of in- 

Hazard: Flammable, dangerous fire risk. Explosive 
limits in air 5.6 to 1 1.4%. 

Uses: Copolymerized with vinyl chloride or acryloni- 
trile to form various kinds of saran. Other copoly- 
mers are also made. Adhesives; component of syn- 
tlictic fibers. See also saran. 

Shipping regulations; (Inhibited) (Rail) Red label. 
(Air) Flammable Liquid label. Uninhibited Not 
acceptable. 


vinylidene fluoride (1,1-difluoroethylene) H 2 C;CF 2 . A 
monomer. 

Properties; Colorless gas with faint ethereal odor; 
b.p. -83°C (1 atm); f.p. -144°C (1 atm); density 
(liquid) 0.617 g/cc (24°C). Slightly soluble in water; 
soluble in alcohol and ether. 

Derivation: Interaction of hydrogen with dichlorodi- 
fluoroethane. 

Grade: 99 % min purity. 

Containers: Steel cylinders. 

Hazard: Flammable, dangerous fire risk. Toxic by 
inhalation. Explosive limits in air 5.5 to 21%. Tol- 
erance (as F), 2.5 mg per cubic meter of air. 

Uses: Polymers and copolymers; chemical intermedi- 
ate. See polyvinylidene fluoride. 

Shipping regulations: (Rail) Red Gas label. (Air) 
Flammable Gas label. Not acceptable on passenger 
planes. Legal label name (Air) difluoroethylene. 


vinylidene resin (polyvinylidene resin). A polymer in 
which the unit structure is (— H 2 CCX 2 — ), in which 
X is usually chlorine, fluorine, or cyanide radical. 
Examples are saran and “Viton” A. 


vinyl isobutyl ether (isobutyl vinyl ether; IVE) 
CH2:CHOCH2CH(CHj)2. 

Properties; Colorless liquid; sp. gr. 0.7706 (20/20°C); 
b.p. 83.3°C; vapor pressure 68 mm (20°C); f.p. 
-132°C; refractive index 1.3938; flash point 15°F 
(open cup). Very slightly soluble in water; soluble in 
alcohol and ether; easily polymerized. 

Derivation; Catalytic union of acetylene and isobutyl 
alcohol. 

Method of purification: Washing with water, drying 
in presence of alkali, and distillation from metallic 
sodium. 

Grade; Technical. 

Containers: Drums; tank cars. 

Hazard; Flammable, dangerous fire risk. 

Uses; Polymer and copolymers used in surgical adhe- 
sives, coatings and lacquers; modifier for alkyd and 
polystyrene resins; plasticizer for nitrocellulose and 
other plastics; chemical intermediate. 

Shipping regulations; (Rail) Flammable liquid, n.o.s.. 
Red label. (Air) (Inhibited) Flammable Liquid label. 
(Uninhibited) Not acceptable. 

vinylmagncsium chloride CH 2 ;CHMgCl. dissolved in 
tetrahydrofuran. Available in up to 55-gal drums. 
Used as a Grignard reagent. 

vinyl methyl ether (methyl vinyl ether; methoxycthyl- 
cnc; MVE) CH2 :CHOCHj. 

Properties: Colorless, compressed uas, or eoloric.ss 
liquid; sp. gr. 0.7500 (20/20°C); b.p. 6.0°C; vapor 
pressure 1052 mm (20°C); flash point -60°F; f.p. 
— 121.6°C. Slightly soluble in water; soluble in alco- 
hol and ether; easily polymerized; commercial mate- 


rial contains a small proportion of polymerization 
inhibitor. 

Derivation: Catalytic reaction of acetylene and methyl 
alcohol. 

Grades: Technical (95% min); pure. 

Containers: 1 50-lb cylinders; single-unit tank cars and 
ton multi-unit (TMU) tank cars. 

Hazard: Highly flammable; severe fire and explosion 
risk. Explosive limits in air 2.6 to 39%. 

Uses: Copolymers used in coatings and lacquers; mod- 
ifier for alkyl, polystyrene and ionomer resins; 
plasticizer for nitrocellulose and adhesives. See 
polyvinyl methyl ether. 

Shipping regulations: (Inhibited) (Rail) Red gas label. 
(Air) Flammable Gas label. Not acceptable on pas- 
senger planes. (Uninhibited) Not acceptable. 

vinyl methyl ketone (3-buten-2-one; methyl vinyl ke- 
tone) CHjCOCHtCHz. 

Properties: Colorless liquid; sp. gr. 0.8636 (20/4°C); 
b.p. 80°C; miscible with water; soluble in alcohol. 
Flash point 20° F (closed cup). 

Hazard: Flammable, dangerous fire risk. Skin and 
eye irritant. 

Use: Monomer for polymerization; component of 
ionomer resins. 

Shipping regulations: (Rail) Red label. (Air) (Inhib- 
ited) Flammable Liquid label. (Uninhibited) Not 
acceptable. Legal label name methyl vinyl ketone. 

vinyl plastics. See polyvinyl resins. 

vinyl propionate CH2;CHOOCC2H5. 

Properties: Liquid; sp. gr. 0.9173 (20/20°C); b.p. 
95.0°C; f.p. -81.1°C; flash point 34°.F (open cup). 
Almost insoluble in water. Low toxicity. 

Containers: 55-gal drums; tank cars. 

Hazard; Flammable, dangerous fire risk. 

Uses: Polymer; emulsion paints. 

Shipping regulations: (Rail) Flammable liquid, n.o.s., 
Red label. (Air) Flammable Liquid label. 

vinylpyridine C5H4NCH;CH2. 

Properties; Colorless liquid, boils with resinification 
at about 159°C; sp. gr. 0.9746 (20°C); refractive 
index 1.5509 (n 20/D). Dissolves in water to extent 
of 2.5%; water dissolves in it ter about 15%; soluble 
in dilute acids, hydrocarbons, alcohols, ketones, es- 
ters. Commercial material contains inhibitor. Com- 
bustible. 

Containers; Drums; tank cars. 

Hazard: Probably toxic and irritant to skin and eyes. 
Uses; Elastomers and pharmaceuticals. Latex used as 
tire cord binder (41% solids). Tlic latex is copoly- 
merized with butadiene-styrene. 

N-vinyl-2-pyrrolidone CH2:CHNCH2CH2CH2C0. 
Properties: Colorless liquid; b.p. 148°C (100 mm); 
m.p. 13,5°C; flash point 209°F (COC); sp. gr. 1.04. 
Combustible. 

Derivation: From acetylene and formaldehyde by 
high-pressure synthesis. 

Hazard: Probably irritant and narcotic in high con- 
centrations. 

Uses; Polyvinylpyrrolidone; organic synthesis. 

vinyl stabilizer, A substance added to vinyl chloride 
resins during compounding, to retard the rate of de- 
terioration due to formation of hydrogen chloride. 
Many combine readily with hydrogen chloride but 
do not otherwise interfere with the properties and 
uses of the final product. Amines, basic oxides, and 
metallic soaps are commonly used. 
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vinyl stearate CH 3 (CH 2 ), 6 COOCH;CH 2 . 

Properties: White, waxy solid. M.p. 28-30°C; b.p. 
I75°C (3 mm); sp. gr. 0.9037 (20/20); refractive 
index 1.4355-1.4362 (n 55/D); iodine no. 80-82. In- 
soluble in water and alcohol; moderately soluble in 
ketones and vegetable oils; soluble in most hydro- 
carbon and chlorinated solvents. Combustible. Low 
toxicity. 

Containers: 35-, 210-, and 390-lb drums. 

Uses: Plasticizer (copolymerizer); lubricant. 

vinylstyrene. See divinyl benzene. 

vinyltoluene (methyl styrene) CH 2 :CHC 6 H 4 CH 3 . 

Properties: Colorless liquid; f.p. — 76.8°C; b.p. 170- 
171°C; sp. gr. 0.890 (25/25°C); Ib/gal 7.41; refrac- 
tive index 1.534 (n 34/D); flash point 130°F (C.C.). 
Autoignition temp. 921°F. Very slightly soluble in 
water. Soluble in methanol, ether. Combustible. 

Containers: Drums; tank cars. 

Hazard: Moderate fire risk. Moderately toxic. Toler- 
ance, 100 ppm in air. 

Uses: Solvent; intermediate. 

vinyl trichloride. See 1,1,2-trichloroethane. 

vinyltrichlorosilane CHjCHSiClj. 

Properties: Colorless or pale yellow liquid. B.p. 
90.6°C; sp. gr. 1.265 (25/25°C); refractive index (n 
20/D) 1.432; flash point 16°F. Readily hydrolyzed, 
with liberation of hydrochloric acid; polymerizes 
easily. Soluble in most organic solvents; reacts with 
alcohol. 

Derivation: Reaction of acetylene and trichlorosilane 
(peroxide catalyst); reaction of trichlorosilane with 
vinyl chloride. 

Grade: Technical. 

Hazard; Flammable, dangerous fire risk. Highly toxic 
by ingestion and inhalation. Strong irritant to tissue. 

Uses; Intermediate for silicones; coupling agent in 
adhesives and bonds. 

Shipping regulations: (Rail) Red label. (Air) Flam- 
mable Liquid label. Not acceptable on passenger 
planes. 

“Vinymul.”'™ Trademark for a textile finisher for all 
fabrics or fibers where flexibilty is desired at low 
temperatures, such as back-coating or immersion 
finishing of automobile fabrics. Also as primer with 
adhesives on vinyl pressure sensitive tapes or as a 
prime coat on metal for adiiesion to metal and im- 
proved adhesion for second protective coating. 

vinyon. Generic name for a manufactured fiber in 
which the fiber-forming substance is any long chain 
synthetic polymer composed of at least 859c by 
weight of vin)’l chloride units, — CH;CHC1— (Fed- 
eral Trade Commission). It has good resistance to 
chemicals, bacteria, moths; is unaffected by water 
and sunlight; low softening point. Tenacity 3. 1 
grams per denier; difficult to ignite; self-extinguish- 
ing. See polyvinyl chloride. 

“Vinyrene."’' Trademark for series of fungicides and 
bactericides formulated as additives to vinyls. Typi- 
cal formulation is a condensation product of cpo.xi- 
dized soybean oil and 10. lO'-oxybisphenoxarsinc. 
functioning as both primary plasticizer-stabilizer 
and biocide. 

Hazard: Probably toxic by ingestion and inlialation 

“Viocin."''^' Trademark for viomycin sulfate. 

“Vioform."*’' Trademark for iodochlorhydroxyquin. 


“Violamine.”*” Trademark for a series of acid dye- 
stuffs. Used on wool and silk. Fairly good fastness 
to light, washing, fulling, etc. Can also be used on 
paper and leather. 

violanthrone. See dibenzanthrone. 

Violet No. 1. An FD&C color used for meat grading, 
cosmetics, beverages, etc. It is a triphenylmethane 
dye. Banned by the FDA in 1973 due to possible 
carcinogenic risk. 

violet gentian. See methyl violet. 

“Violite.”'* Trademark for a series of fluorescent and 
phosphorescent pigments, based on such phosphors 
as zinc sulfide-cadmium sulfide and cadmium sulfide- 
strontium sulfide. 

Uses; Printing inks, paints, lacquers, watercolors, 
paper, marking material, etc. 

viomycin. An antibiotic produced by Streptomyces 
puniceus. Unique among antibiotics in that it is 
more active against acid-fast organisms than against 
other groups. Mycobacteria are most sensitive to 
viomycin, and the antibiotic is active against strains 
of Mycobacterium tuberculosis which arc resistant 
to other antibiotics. Available commercially as 
sulfate. 

“Vircol.”'“ Trademark for neutral phosphorus polyols, 
used as flame retardant for urethane foams and plas- 
ticizer for polyvinyl alcohol. 

“Virco-Pet.”'“ Trademark for neutral organic phos- 
phorus compounds for use as a corrosion inhibitor 
for steel and aluminum. Tan, viscous liquids, mis- 
cible with a variety or organic solvents; sp. gr. 0.9(>- 
1.06 (20° C). 

“Virgin Rock.”' Trademark for a 99.8% pure sulfur 
cast in solid barrels. 

Uses: For applications in which a clean, pure sulfur 
is needed for melting, or for burning to form sulfur 
dioxide (fumigation, sugar and starch refining, 
bleaching of wool and straw, “sulfuring” of hops 
and grouting of machinery foundations). 

“Virgo” Salts.'’’ Trademark for .sall.s lor fused sal! 
baths, for descaling, desanding, and otherwise clean- 
ing metal products. 

“Viridinc.”'’' Trademark for phenylacetaldehydc di- 
methylacetal (q.v.). 

virus. An infectious agent composed almost entirely 
of protein and nucleic acids (nuclcoprotcin, q.s'.). 
Viruses can reproduce only within living cells, and 
are so small they they can be resolved only with an 
electron microscope. Since they pass through filters 
that retain bacteria, they arc often called filtrabie 
viruses. Tobacco mosaic was the first virus to be 
crystallized and isolated (Dr. W. M. Stanley, 1935): 
it contains some 2000 protein molecules in a sequence 
of 158 amino acids (m. w. 40,000,000). Bushy stunt 
virus, found in tomato plants, has a m.w. of 7,600.(X)0. 
First synthesis of a virus was reported in 1967. 

“Viruses differ from organisms in that they arc 
only half alive; they lack metabolism, arc unable to 
utilize oxygen, to synthesize macroniolecules. to 
grow or to die. Tliey are parasites, relying on a liv- 
ing host cell." Tiicy account for many diseases, in- 
cluding mumps, measles, scarlet fever.’ smallpox, in- 
fluenza, and possibly the common cold. Tlieir shapes 
arc similar to those of bacteria (rods, spheres, fd:i- 
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which is of itself essential. If and when the designa- 
tions Bi, B:, Bj, etc., are used, they have an entirely 
different meaning from the parallel use of Di, D:, 
Di, or Ki and Kj, because in the case of the D and 
K vitamins one form can replace another. In the 
case of the B vitamins each form is a distinctly dif- 
ferent substance with different functions, and each 
member of the family is separately indispensable. 
No one B vitamin can replace any other.” 

“Vitel.”^*^ Trademark for a series of polyester resins; 
for spinning into polyester staple and high tenacity 
fibers for wearing apparel, industrial fabrics, tire 
cord; for extrusion of high strength monofilaments 
and film; for extrusion coating on paper, textiles, 
foils, plastics; also used as hot melt resins. 

“Vithane.”^*^ Trademark for a cured or curable poly- 
urethane coating resin of high molecular weight. 

Uses: Coatings for tent fabrics, ponchos, fire hose, 
industrial belting, magnetic recording tape, balloons 
and other air-filled structures. 

“Viton.”^* Trademark for a series of fluoroelastomers 
i!r<3sinf COT CiVtr cvrpwi'ynKr trf viVryfiubiTtf sitd 

hexafluoropropylene, with the repeating structure 
possibly — CFj— CHj— CF 2 — CFfCFj)— . 

Properties: White transparent solid; sp. gr. 1.72-1.86. 
Resistant to corrosive liquids and chemicals up to 
600° F. Useful continuous service at 400-450° F. Re- 
sistant to ozone, weather, flame, oils, fuels, lubri- 
cants, many solvents. Radiation resistance good. 
Nonflammable. 

Uses: Gaskets, seals, diaphragms, tubing; aerospace 
and automotive components; high vacuum equip- 
ment; low-temperature and radiation equipment. 

“Vitrafos.”' Trademark for a clear, glassy, granular 
sodium phosphate. 

Properties: Phoshorus pentoxide, 63% min; sieve 
size, 10- to 80-mesh screen; pH (1% soln), 7.8; bulk 
density 79 Ib/cu ft. 

Uses: Detergent builder; deflocculating agent in oil- 
well drilling muds; sequestering agent in the textile 
industry. 

“Vitrcsil.”^" Trademark for a high-quality natural 
silica, fused into a pure and uniform woven fabric 
containing over 99.8% SiOj. Available in translucent 
and transparent forms. Used as filter medium. 

vitreous. Descriptive of a material having the ap- 
pearance and properties of a glass, i.e., a hard, 
amorphous, brittle structure, as in porcelain enamel. 
See vitrification; glass. 

vitreous enamel. See porcelain enamel. 

“Vilrcx.”'" Trademark for an acid-proof silicate ce- 
ment whicl) sets by chemical action. Inert to acids, 
except hydrofluoric, up to 2100°F. 

“Vitric 10.””'’ Trademark for a silicate base acid 
proof, chemical setting cement suitable for use with 
strong oxidizing acids such as nitric and chromic. 

vitrification. Tlic process of converting a siliceous 
material into glass or a glassy substance by heat, 
fusion, and slow cooling. 

vitriol. An obsolete term once used to refer to a number 
of sulfates (lead, copper, zinc) because of their 
glassy appearance. Sulfuric acid was called oil of 
vitriol. Derived from vitrum (glass). 


“Vitrobond.”'" Trademark for a plasticized sulfur ce- 
ment, resistant to nonoxidizing acids, oxidizing acids, 
acid and neutral salts, up to 200° F. 

“Vitroplast.”"" Trademark for a polyester resin ce- 
ment, resistant to nonoxidizing acids, acid and neu- 
tral salts, some organic solvents and weak alkalies, 
up to 275° F. 

“Vituf.”^** Trademark for polyester extrusion resins 
designed for jacket applications over electrical wire 
insulations as a replacement for nylon over vinyl and 
polyethylene. 

Uses: Aircraft, auto and electronic hook-up wire, 
building wire, missile ground cable. 

“Vivana.”''’' Trademark for fibers, filaments and yarn 
of polymers and interpolymers of vinylidene chlo- 
ride. 

“Vix-Syn.”^“ Trademark for synthetic rubber prod- 
ucts. Made of duck or asbestos with neoprene or 
butyl polymers. 

“Viz-Thin.”'** Trademark for a ferro-chrome lignin 
sufibnate, used as a thinner tor gypsum base oiY weft 
drilling muds. 

V.M.&P. naphtha. See under naphtha. 

voids. Empty spaces of molecular dimensions occur- 
ring between closely packed solid particles, as in 
powder metallurgy. Their presence permits barriers 
made by powder metallurgy techniques to act as dif- 
fusion membranes for separation of uranium isotopes 
in the gaseous diffusion process. See diffusion, 
gaseous. 

“Volan.”^* Trademark for a Werner type chromium 
complex (methacrylatochromic chloride, q.v.) in iso- 
propanol. 

Used as a bonding agent for glass fibers, paper, wood, 
and polymeric coatings. 

volatility. The tendency of a solid or liquid material 
to pass into the vapor state at a given temperature. 
Specifically the vapor pressure of a component di- 
vided by its mole fraction in the liquid or solid. 

^‘■Volck.”'” Trademark for refined petroleum oil used 
as a phytonomic contact insecticide. 

Volhard’s solution. A solution of potassium thiocya- 
nate used in analytical chemistry. 

voltaic cell. Two conductive metals of different poten- 
tials in contact with an electrolyte which generate 
an electric current. Tlie original voltaic cell was com- 
prised of silver and zinc, with brine-moistened paper 
as electrolyte. Semisolid pastes are now used; elec- 
trodes may be lead, nickel, zinc or cadmium. 

Volumetric analysis. See titration. 

“Voranatc.””’ Trademark for a scries of urctnane 
intermediates which arc the reaction products of 
polyols and isocyanates. Tliey are adducts or quasi- 
prcpolymers to be used in combination with “Vora- 
nol” products to obtain rigid urethane foams. 

“Voranc.””’ Trademark for a group of polyurethane 
chemicals, raw materials for polyurethane elasto- 
mers, coatings and foams. 

‘‘Voranol.”*” Trademark for a scries of polyols used 
as intermediates in urethane elastomers, coatings, 
flexible and rigid foams. 
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“Voraspan.’*”’ Trademark for urethane resins. 

“Vorilc.’”'"' Trademark for a series of ricinojeate 
urethane prepoljTners for use in protective coatings, 
foams, elastomers and adhesives. Cured with polyols 
(sec “Polycin") or catalyst. 

VPC. Abbreviation for vapor-phase chromatography. 
See gas chromatography. 

“VPM.”” Trademark for a solution containing 32.7% 
sodium methyldithiocarbamate used as a soil fumigant. 

Containers; 1-gal bottles; 5- and 30-gal drums. 

“V-S-P.”'*^ Trademark for thermoplastic voltage- 
stabilized polyethylene; used in power cables. 

"Vulca."” Trademark for a series of ether deriva- 
tives of ungelatinized starch; graded by resistance to 
swelling in boiling water. “Vulca” 100 is completely 
nonswelling, resistant to agents that gelatinize starch, 
retains stability during autoclaving and pressure 
cooking, and may be steam sterilized without 
any appreciable change in its powdery appearance. 

Uses: Thickeners; cosmetics; dusting powders. 

“'Vuka^och."’'’ "Trademark Tor rubber-based adhesive 
especially designed for bonding rubber to metals. 

“Vulcan.”’” Trademark for oil furnace carbon blacks 
for rubber and plastics. 

vulcanization. A physicochemical change resulting 
from cross-linking of the unsaturated hydrocarbon 
clmin of polyisoprene (rubber) with sulfur, usually 
with application of heat. The precise mechanism 
which produces the network structure of the cross- 
linked molecules is still incompletely known. Sulfur 
is also used with unsaturated types of synthetic rub- 
bers; some types require use of peroxides, metallic 
oxides, chlorinated quinones, or nitrobenzenes. Nat- 
ural rubber can be vulcanized with selenium, or- 
ganic peroxides and quinone derivatives, but these 
have limited industrial use; high-energy radiation 
curing is an important innovation. 

Vulcanization can be effected with sulfur alone in 
high percentage, but the time required is too long to 
be economic and the properties obtained are poor. 
Inorganic accelerators and metallic oxides (usually 
zinc) are essential for satisfactory cure. Organic ac- 
celerators (q.v.), introduced in the early I920’s, 
notably shortened vulcanization time. 

Tliree factors affect the properties of a vulcanizate: 
(1) the percentage of sulfur and accelerator used; (2) 
the temperature; and (3) time of cure. Sulfur per- 
centage is usually from 1 to 3%; with strong ac- 
celeration the time can be as short as three minutes 
at high temperature (I50°C). Vulcanization can 
also occur at room temperature with specific for- 
mulations (self-curing cements). 

Vulcanization was discovered in 1846 by Charles 
Goodyear in the U.S. and simultaneously by Thomas 
Hancock in England. Its over-all effect is to convert 
rubber hydrocarbon from a soft, tacky, thermo- 
plastic to a strong, temperature-stable thermoset 
having unique elastic modulus and yield properties. 
See also rubber; rubber, synthetic. 

“Vulcoid.”'*' Trademark for a resin-impregnated vul- 
canized fiber. A light-weight electrical insulator of 
great mechanical adaptability which has arc and 


moisture resistance and can be drawn and fanned. 
Approved by Underwriters’ Laboratories as Class A 
Insulation. 

Forms: Sheets; tubes; rods; fabricated parts. 

Uses; Contact and instrument panels; knife switch 
guides; arc deflector spacer bushings; electrical in- 
sulation; motor and transformer lead bushings and 
terminal blocks. 

“Vulcosal.”^” Trademark for the industrial grade of 
salicylic acid; used as a stabilizer and retarder of 
vulcanization. 

“Vulklor.”^® Trademark for tetrachloro-para-benzo- 
quinone; used as a vulcanizing agent. 

“Vulkollan.”'’™ Trademark for urethane elastomers. 
See polyurethane. 

“Vultac.”^'* Trademark for a series of vulcanizing 
agents composed chiefly of alkyl phenol disulfides. 

“Vultex.”^” Trademark for a vulcanized rubber or 
synthetic rubber latex. Used especially for surgeons' 
gloves, drug sundries, dipped products, adhesives. 

“■’Vycor"' %rand Glass No. Trademark Ttn a 

^ass made by a process in which an article fabri- 
cated by conventional methods is chemically leached 
to remove substantially all of the ingredients except 
silica. When fired at high temperatures a transpar- 
ent glass of high softening point and extremely low 
expansion coefficient is produced. 

Physical properties: Softening point approximately 
1500“C. Temperature limit in service, 900°C. Lin- 
ear coefficient of expansion per “C, 0.0000008; sp. 
gr. 2.18; refractive index 1.458. (A similar glass, 
No. 7910, will transmit over 60% radiation at 254 
millimicrons in 2 mm section.) 

Uses: Laboratory and industrial glassware, including 
beakers, crucibles, flasks, dishes, tubes, cylinders, 
containers, flat glass rods. 

“Vycron.”^*’ Trademark for a polyester fiber (q.v.). 

“Vygen.”'” Trademark for a complete series of poly- 
vinyl chloride polymers. 

Uses; Film, sheeting, coated fabrics, luggage, wall 
covering, extruded goods, gaskets, wire insulation, 
toys, and automotive parts. 

“Vynex.”'**^ Trademark for an extruded rigid vinyl 
sheet with exceptional clarity and gloss finish. Avail- 
able in sheet or roll form for a wide range of applica- 
tions such as transparent film, book bindings, dictat- 
ing records, identification cards, etc. 

“Vyn-Eze.”'*^ Trademark for a specially prepared 
fatty acid amide used as an internal mold release 
agent in PVC molded products. 

“Vynolour.”'”® Trademark for pigments dispersed on 
vinyl copolymer for use in vinyl chloride and vinyl 
chloride-vinylidene chloride types for inks, calen- 
dering solution resin coatings, extrusion and mold- 
ing. 

“Vyron.”'" Trademark for a porous plastic of high 
density polyethylene of the Ziegler type. Its permea- 
bility is uniform at 50 microns, permitting retention 
of particles down to 25 microns. Used for filtering, 
pneumatic silencing and fluidizing applications. 
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W Symbol for tungsten. 

“W-545.”^* Trademark for an austenitic iron-base 
precipitation-hardening alloy containing nickel, 
chromium, and small proportions of molybdenum, 
titanium, boron, silicon, and manganese. Developed 
primarily for improved gas turbine discs, critical com- 
ponents of jet engines. 

“Wallpol.”^* Trademark for colloidal dispersions of 
solid polyvinyl acetate resin particles in water. Used in 
interior and exterior paints and primer sealers. 

“Warcobase A.”'^ Trademark for a mixed stearylurea 
(60% mono, 40% di-stearyl); off-white granules; m.p. 
107-1 10°C. 

Uses; Antistatic agent in plastics; chemical interme- 
diate. 

“Warcodde.”'"' Trademark for a series of germicides. 
1400. Methylnaphthyl-dodecyl-dimethyl-ammonium 
chloride. 

1450. A 50% solution in aqueous isopropanol of tet- 
radecylbenzyl-dimethylammonium chloride monohy- 
drate.' Used in the paper industry. 

TMB. Trimethylbenzyl-dodecyl-dimethyl ammonium 
chloride. 

“Warcoflex.”^’ Trademark for a three-component 
polyurethane system; BR-233, base resin; CL-239, 
crosslinking agent; A-240, accelerator. \Vhen mixed 
they produce a system highly adhesive, flexible, re- 
sistant to solvents, with good properties over a wide 
temperature range. 

“Warco” GFC, GFI, GND/’ Trademark fora series of 
gas-fading inhibitors for acetate fabrics. High molecu- 
lar weight amino compounds and blend of organic 
amines. 

“Warcosol” NF3.''’ Trademark for a complex of surface- 
active sulfonated polyester and phosphorated alcohol. 
Uses; Dish- and bottle-washing compounds; adhesives 
and asphalt emulsions; alkaline and acid metal- 
cleaning; package- and pad-dyeing of textiles with 
vat and sulfur colors; acid-dyeing of wool. 

warfarin (3-falpna-acetonylbenzyl)-4-hvdroxvcouma- 
rin) aH,CjO(OH)(0)CH(CH:COCHj)aH5. 
Properties; Colorless, odorless, tasteless crystals; m.p. 
1 6 UC. Soluble in alcohol and ether; insoluble in water. 
Also available as sodium salt. 

Derivation; Condensation of benzylidencacctone and 
4-hydroxycoumarin. 

Grade; Technical. 

Containers; Drums. 

Haztjrd; Highly toxic by ingestion. Tolerance, 0.1 mg 
per cubic meter in air. 

Use; Rodenticide. 

Shipping regulations; (Air) Poison label, 
warning label. See label (1). 
wash-and-wear fabric. Sec aminoplast resin. 


waste treatment. Waste materials can be classified by 
type as gaseous, liquid, solid, and radioactive, and by 
source as industrial, agricultural, urban, and nuclear. 
Many methods of treating wastes, either by convening 
them to useful by-products or to dispose of them, are 
in operation or under experimentation. Dumping in 
streams and rivers has long been illegal, and ocean 
dumping has been prohibited since 1973. Older treat- 
ment methods include incineration (garbage, paper, 
plastics); precipitation (smoke, solid-in-liquid suspen- 
sions); adsorption (gases and vapors); chemical treat- 
ment (neutralization, ion-exchange, chlorination); 
reclamation of sulfite liquors (paper industry); re- 
cycling; bacterial digestion (sewage); comminution and 
melting (glass, metals). Some cases may involve a com- 
bination of these. 

Several new techniques have recently been re- 
searched and some are now in limited use. (1) Flash 
pj'rolysis of certain solid wastes yields synthetic fuel 
oil and other useful products (see pyTolysis). (2) 
Urban, animal and agricultural wastes can be fer- 
mented by anaerobic bacteria to yield proteins, fuel oil. 
etc.; the possibilities of converting cannery and other 
food-processing wastes into protein-rich foods and 
feeds are being investigated. (3) Catalytic oxidation of 
exhaust emission gases; devices have been installed in 
cars since 1973 for air-pollution control. (4) Recovery 
of methane from manures. (5) Incorporation of special 
additives to certain plastics (polystyrene bottles) to 
render them biodegradable. (6) High-pressure hydro- 
genation of garbage to yield a Iow-5ulfur combustible 
oil. (7) Deactivating radioactive wastes by adsorption 
or ion exchange, as well as by solidification and hy- 
draulic fracturing; high-activity wastes are buried, but 
no longer sea-dumped. (8) Catalylic oxidation of waste 
chlorinated hy'drocarbons, with partial recovery of 
chlorine. See also air pollution; water pollution. 

waste paper, wet. Flammable solid. DOT requires a 
Yellow label; not accepted by express. 

waste te.xtile, wet. See waste paper, wet. 

waste wool, wet. See wool waste. 

“Watchung.”'* Trademark for precipitated diazo red 
pigments. 

water (ice, steam) HOH 

Properties: Colorless, odorless, tasteless liquid; allo- 
tropic forms are ice (solid) and steam (vapor). 
Water is a polar liquid with high dielectric constant 
(81 at I7^C); thb largely accounts for its solvent 
power. It is a weak electrolyte, ionizing as HjO* and 
OH’. At atmospheric pressure it has sp. gr. 1.00 
(4°C); freezing pt. O' C (32- F), and expands about 10% 
on freezing; viscosity 0.01002 poise (20’C); sp. heat I 
caloric per gram; vapor pressure (lOO'C) 760 mm Hg. 
Triple point 0.00' C at 4.6 mm Hg. Surface tension 73 
dynes, cm at 20- C. Latent heat of fusion (ice) 80 
cal gram; latent heat of condensation (steam). 540cal ' 
gram. Wt. per gallon (15°C S.337 lbs; wt. per cu ft 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 

923 



WATER, BOUND 


924 


62.3 lbs. Refractive index 1.333. Water may be super- 
heated by enclosing in an autoclave and increasing 
pressure; it may be supercooled by adding sodium 
chloride or other ionizing compound. It has definite 
cataljlic activity, especially of metal oxidation. 
Physiologically water is classed as a nutrient substance. 
Derivation: (1) Oxidation of hydrogen; (2) end product 
of combustion; (3) end product of acid-base reaction; 
(4) end product of condensation reaction. 
Purification: (I) Distillation; (2) ion exchange reaction 
(zeolite); (3) chlorination; (4) filtration. 

Containers: Glass carboys; tank cars; pipelines. 

Uses: Paper making; textile processing; solvent and 
diluent; industrial coolant; filtration; washing and 
scouring; sulfur mining; hydrolysis; Portland cement; 
hydraulic systems; power source; steam generation; 
food industry; source of hydrogen by electrolysis and 
thermochemical decomposition (see under hydrogen). 
Sec also ice; steam; heavy water; ocean water; mineral 
water; water, hard. 

water, bound. See bound water. 

water gas (blue gas). A mixture of gases made from 
coke, sir, and sieant. The steam is decomposed by 
passing it over a bed of incandescent coke, or by high- 
teraperature reaction with natural gas or similar hydro- 
carbons. Carbon monoxide about 40%, hydrogen 
about 50% carbon dioxide about 3% and nitrogen 
about 3%. 

Hazard; Rammable, dangerous fire and explosion risk. 
Explosive limits 7 to 72% in air. Toxic by inhalation. 
Uses; Organic synthesis; fuel gas; formerly for ammonia 
synthesis. 

See also synthesis gas. 
water glass. See sodium silicate. 

water, hard. Water containing low percentages of 
calcium and magnesium carbonates, bicarbonates, 
sulfates or chlorides, as a result of long contact with 
rocky substrates and soils. Degree of hardness is ex- 
pressed either as grains per gallon or parts per million 
(ppm) of calcium carbonate, (1 grain of CaCOs per 
gallon is equivalent to 17.1 ppm). Up to 5 grains is 
considered soft; over 30 grains is very hard. Hardness 
may be temporary (carbonates and bicarbonates) or 
permanent (sujfates, chlorides). Treatment with 
zeolites (q.v.) is necessary to soften permanently 
hard water. Temporary hardness can be reduced by 
boiling. These impurities are responsible for boiler 
scale (q.v.) and corrosion of metals on long contact. 
Hard waters require use of synthetic detergents for 
satisfactory “sudsing." See also zeolite. 

water of crystallization. Water chemically combined in 
many crystallized substances; it can be removed at or 
near lOO^C, usually with loss of crystalline properties. 

water pollution. Contamination of fresh or salt water 
with materials that are toxic, noxious, or otherwise 
harmful to fish and other animals, and to man, includ- 
ing thermal pollution (q.v.). Disposal of untreated 
chemical and municipal wastes in streams and 
rivers has been illegal since the early 1900’s; in 1973 
the EP A prohibited dumping of all types of wastes into 
tlic ocean. Unintentional pollution results from run- 
off containing toxic insecticidal residues. Oil spills at 
sea are a continual problem and probably will remain 
so. Sec also waste treatment; pollution; toxic material; 
oil spill treatment. 

waterproofing agent. (1) Any film-forming substance 
which coats a substrate with a water-repellent layer, 
such as a paint, a rubber or plastic film, a wax, or an 
asphaltic compound. These arc used on a wide variety 


of surfaces, including cement, masonry, metals, 
textiles, etc. 

(2) Any metal salt or other chemical which im- 
pregnates textile fibers in such a way as to give an air- 
permeable, water-resistant product. There are three 
types of these: renewable, semidurable, and durable. 
Renewable repellents (e.g., “Aridex”) are water dis- 
persions containing aluminum acetate or formate, 
emulsifying agents and protective colloids in the con- 
tinuous phase, and a blend of waxes in the disperse 
phase. Semidurable repellents involve precipitation of 
insoluble metal salts on the fibers; water-soluble soaps 
and waxes are usually added to the mixture, which is 
especially effective on synthetic fibers. Durable re- 
pellents coat each fiber with a protective film without 
bonding them together or sealing the apertures. Several 
trademarked products are used (see, e.g., “Zelan," 
“Norane”), some containing fatty pyridinium salts. 

Water purification (water conditioning). Any process 
whereby water is treated in such a way as to remove or 
reduce undesirable impurities. The following methods 
are used; (1) sedimentation, in which coarse sus- 
pended matter is allowed to settle by gravity in 
special tanks or reservoirs; (2) coagulation of aggre- 
gates (called “floe”) by means of aluminum sulfate, 
ferric sulfate, or sodium aluminate (the aggregates are 
formed from colloidally dispersed impurities activated 
by the coagulant); (3) filtration through a bed of fine 
sand, either by gravity flow or by pressure, to remove 
suspended particles; (4) chlorination, which is effective 
in sterilizing potable water, swimming pools, etc.; (5) 
adsorption on activated carbon for removal of organic 
contaminants causing unpleasant taste and odor; (6) 
hardness removal by ion-exchange or zeolite process. 

USDA reported (1973) that mercury can be removed 
from water by treatment with low percentages of black 
liquor from kraft papermaking. 

Water-soluble gum. See gum, natural. 

water-soluble oil. Ammonia, potash, or sodium soaps of 
oleic, rosin, or naphthenic acids dissolved in mineral 
oils. 

Uses: Boring; lathe-cutting; milling; polishing lubri- 
cants; dressing textile fibers; dust laying. 

Sec also soluble oil. 

water-soluble resin. See polymer, water-soluble. 

Wattle bark (Australian bark, mimosa bark). 

Derivation: From the Australian wattles and South 
African acacias. Bark contains 25-35% tannin. 

Grades; Based on tannin content. 

Use: Source of wattle bark extract, used in vegetable 
tanning of leather, especially retannage of upper 
leathers and production of heavy leathers. 

Wax. A low-melting organic mixture or compound of 
high molecular weight, solid at room temperature and 
generally similar in composition to fats and oils except 
that it contains no glycerides. Some are hydrocarbons; 
others are esters of fatty acids and alcohols. They are 
classed among the lipids. Waxes are thermoplastic, 
but since they are not high polymers, they arc not con- 
sidered in the family of plastics. Common properties 
are water repellency; smooth texture; nontoxicity; 
freedom from objectionable odor and color. They are 
combustible, and have good dielectric properties. 
Soluble in most organic solvents; insoluble in water. 
The major types are as follows: 

I. Natural 

1. Animal (beeswax, spermaceti, lanolin, shellac 
wax) 

2. Vegetable (camauba, candelilla, bayberry, sugar- 
cane) 
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3. Mineral 

(a) Fossil or earth waxes (ozocerite, ceresin, 
montan) 

(b) Petroleum waxes (paraffin, microcrystalline 
petrolatum) (slack or scale wax) 

II. Synthetic 

1. Ethylenic polymers and polyol ether-esters 
(“Carbowax,” sorbitol) 

2. Chlorinated naphthalenes (“Halowax”) 

3. Hydrocarbon type via Fischer-Tropsch synthesis 
Uses: Polishes; candies; crayons; sealants; sun-crack- 
ing protection of rubber and plastic products; 
cosmetics; paper coating; packaging food products; 
electrical insulation; waterproofing and cleaning com- 
pounds; carbon paper; precision investment casting. 

See also following entries. 

wax, chloronaphthalene 

Properties: Translucent, black, light, and varied colors. 
Sp. gr. 1.40-1.7 (300°F); m.p. 190-265'’F; b.p. 550- 
700° F. Soluble in many organic solvent liquids and oils 
(when heated together). 

Derivation: By chlorinating naphthalene. 

Ccrm‘afrrersv !3G-!b drams. 

Hazard: Toxic by ingestion and skin contact. 

Uses: Condenser impregnation; moisture-, flame-, 
acid-, insect-proofing ofwood, fabric and other fibrous 
bodies; moisture- and flame-proofing covered wire and 
cable; solvent (for rubber, aniline and other dyes, 
mineral and vegetable oils, varnish gums and resins, 
and other waxes when mixed in the molten state). 

wax, microcrystalline. A wax, usually branched-chain 
paraffins, characterized by a crystal structure much 
smaller than that of normal wax and also by much 
higher viscosity. Obtained by dewaxing tank bottoms, 
refinery residues and other petroleum waste products, 
they have an average molecular weight of 500-800 
(about twice that of paraffin). Viscosity 45- 120 seconds 
(SUS at 210°F); penetration value from 3 to 33. 
Petroleum-derived products are used for adhesives, 
paper coating, cosmetic creams, floor wax, electrical 
insulation, heat-sealing, glass fabric impregnation, 
leather treatment, emulsions, etc. Some natural 
products, notably chlorophyll, are classed as micro- 
crystalline waxes. 

wax, polymethjiene. White, odorless solid with con- 
gealing point of 205°F. Offered in flaked form. Ap- 
proved by FDA. 

“Waxinc” Sizes.” Trademark for acid-stable, aqueous 
■ emulsions of various petroleum waxes, combined with 
rosin. Rosin is present entirely in free state (not 
saponified). 

Use: Paper coating. 

“Waxolan."''” Trademark for higher melting fraction of 
lanolin esters isolated by physical fractionation. A 
light tan waxy solid; anhydrous; oil miscible. 

Uses: Nonionic \v/o emulsifier; auxiliary emulsifier and 
stabilizer for o/w systems. 

wax tailings. Brown, sticky, scmiasphalt product ob- 
tained in the destructive distillation of petroleum tar 
just prior to formation of coke. 

Uses: Wood preservative; roofing paper. 

Trademark applied to ion-e.xchangc resin 
used in water treating and chemical process applica- 
tions; weakly basic anion exchange resin produced 
from styrene and divinylbenzcnc. 

wccd-killcr. Sec herbicide. 


Weight. See mass. 

Weighting agent. (1) In soft drink technology’, an oil or 
oil-soluble compound of high specific gravity, such asa 
brominated olive oil, which is added to citrus flavoring 
oils to raise the specific gravity of the mixture to 
about 1. 00, so that stable emulsions with water can be 
made for flavoring. (2) In the textile industry a com- 
pound used both to deluster and lower the cost of a 
fabric, at the same time improving its “hand” or feeling. 
Zinc acetylacetonate, clays, chalk, etc. are used. 

'‘Weldal.”'” Trademark for chromate-containing com- 
position designed for preparing aluminum for re- 
sistance welding. Supplied as a yellow powder dis- 
solved in water. 

Welding. A metal-joining process by which coalescence 
is produced by heating to suitable temperatures with or 
without the use of filler metal. (American Welding 
Society). Brazing means welding above 1000°F with a 
nonferrous filler metal; soldering implies use of a 
lower melting filler (solder) (below 1000° F) the joint 
depending on adhesion rather than alloying. Alumi- 
num can be cald-welded by pressure alone. Ultrasonic 
welding needs no heat and only light pressure. 

Werner, A. (1866-1919). A native of Switzerland, 
Werner was awarded the Nobel Prize for his develop- 
ment of the concept of the coordination theory of 
valence, which he advanced in 1893. His ideas re- 
volutionized the approach to the structure of inor- 
ganic compounds and in recent years have permeated 
this entire area of chemistry’. The tern “Werner com- 
plex” has largely been replaced by “coordination 
compound”. A noteworthy book by Dr. John Bailar 
(about 1945) admirably presented this important 
concept. 

‘‘W.E.S. Oil.””* Trademark for a semi-refined coal tar 
distillate. 

Properties: Straw to dark amber-colored liquid; distils 
10% to not below 165°C; 70% to not above 1 90° C and 
95% to not above 235°C: sp. gr. (15.5/ 15.5°C) 
0.939-0.950; approx wi/gal 7.75 lb. 

Use: High-boiling, slow-dry'ing solvent for use in wire 
enamels and metal coatings. 

‘‘Westasept.”’®* Trademark for a vegetable and oil soap 
formulated with a high percentage of coconut oil con- 
taining 3% hexachlorophene. Used as a liquid anti- 
septic surgical hand soap. 

Weston cell. An electrical cell used as a standard which 
consists of an amalgamated cadmium anode covered 
with crystals of cadmium sulfate dipping into a 
saturated solution of the salt, and a mercury cathode 
covered with solid mercury sulfate. 

‘'Wctanol.”” Trademark for a modified sodium lauryl 
sulfate. 

Propenies: White, practically odorless powder. pH of 
i% aqueous dispersion at 25°C, 5. Soluble in water, 
insoluble in alcohol, hydrocarbons, mineral oil. 
vegetable oils. 

Uses: Wetting, penetrating, scouring agent. 

‘'Wet-Ege spirits."^ Trademark for a petroleum solvent 
prepared by straight-run distillation. 

Properties: Water-white; initial boiling point 320- 
328° F, 95% distills between 3S0 and 38S°F: sp. gr. 

1. 784 (60°!^; flash point (TCC) IIS°F; mild, non- 
residual odor; holds a wet edge longer than mineral 
spirits. 
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Hazard: Flammable, moderate fire risk. 

Uses: Brushing enamels, fly sprays, polishes, cleaning 
garments, degreasing hides, washing metal before 
painting, and as a carrier for chemicals in application. 

“Wetsit.”^” Trademark for modified, blended alkyl 
sulfonates. 

Uses: Textile wetting agents, scouring agents, general- 
purpose liquid detergent bases. 

wetting agent, A surface-active agent (q.v.) which, 
when added to water, causes it to penetrate more easily 
into, or to spread over the surface of, another material 
by reducing the surface tension of the water. Soaps 
and alcohols are examples. See also detergent. 

WFNA. Abbreviation for white fuming nitric acid. See 
nitric acid, fuming. 

“WGR.”'” Trademark for an ion-exchange resin used in 
water treating and chemical processing; produced 
from an epoxy polymer. 

whale oil (blubber oil). 

Properties: Yellowish brown, nondrying, fixed oil; 
strong fishy odor. Soluble in alcohol, ether, benzene, 
cWoToform, and caibon disulfide. Sp. gr. 0.925- 
0.939; saponification value 188-193; iodine value 120. 
Combustible; nontoxic. 

Derivation: By boiling the blubber of whales, and 
skimming off the oil. 

Containers: Barrels; tank cars. 

Uses: Leather dressing; lubrication; tempering steel; 
soapmaking; fat manufacture (by hydrogenation); 
plant insecticide; sheep dips. 

See also sperm oil (note); porpoise oil. 

wheat germ oil. Light-yellow fat-soluble oil extracted 
from wheat germ. 

Containers: 5-gal drums. 

Uses: Source of Vitamin E; medicine; dietary supple- 
ment. 

Sec also tocopherol. 

whey. The scrum remaining after removal of the solids 
(fat and casein) from milk. Dried whey contains 
about 13% protein, 71% lactose, 2.3% lactic acid, 
4.5% water, and 8% ash, including a low concentration 
of phosphoric anydride. Besides its value as an inex- 
pensive source of protein, whey is used as a source of 
lactose and lactic acid, as well as for the synthesis of 
riboflavin, acetone, and butyl alcohol by fermentation 
processes. Some types of cheese are made from whey, 
and it is also a possible culture medium. Dried whey 
may be used to replace up to 75% of the polyol com- 
ponent of rigid polyurethane foams. See also lactose. 

whiskers. Single axially oriented crystal filaments of 
metals (iron, cobalt, aluminum, tungsten, rhenium, 
nickel, etc), refractory materials (sapphire, aluminum 
oxide, silicon carbide), carbon, boron, etc. They have 
tensile strengths of from 3 to 6 million psi and 
fantastirally high elastic moduli. Their upper tempera- 
ture limit in oxidizing atmospheres may be as high as 
1700®C, and in inert atmospheres up to 2000°C. 
Length may be up to 2 inches, with diameter up to 10 
microns. Their chief use is in the manufacture of 
composite structures with plastics, glass, or graphite 
which have many applications in the aircraft and space 
vehicle field, where their high heat capacity and tre- 
mendous strength are invaluable, especially as ablative 
agents. 

whiskey. 

Properties: Light yellow to amber liquid; sp. gr. 0.923- 
0.935 (!5.56°C); 47-53% aleohol by volume. Flash 
point about 80^ F (closed cup). 


Derivation: Distillation of fermented malted grains, 
(corn, rye, or barley). After distillation whiskey is aged 
in wooden containers for several years. The charac- 
teristics of various brands and grades are due to slight 
“impurities,” and also to the principal grain used. 
Hazard: Flammable, moderate fire risk. A noncumula- 
tive poison, usually harmless in moderate amounts, 
but may be toxic when habitually taken in large 
amounts. 

Containers: Wooden barrels and casks; bottles. 

Uses: Beverage; medicine (stimulant; antiseptic; vaso- 
dilator). See also ethyl alcohol; proof. 

white acid. A mixture of ammonium bifluoride and 
hydrofluoric acid used for etching glass. 

Hazard: Strong irritant to skin and tissue. 

Shipping regulations: (Air) Corrosive label. 

white arsenic. See arsenic trioxide. 

while copperas. See zinc sulfate. 

white dye. An optical bleach (q.v.) or, in general, any 
substance, such as bluing, which may be added to a 
white article to increase its apparent whiteness. 

viWtc gasoWne. See wnder gasohne. 

“Whitekote.”'^’ Trademark for a dolomitic, normal, 
hydrated lime having a neutralizing value reported as 
166% in terms of calcium carbonate; used in neutraliz- 
ing and soil stabilization and other processes requir- 
ing an air-floated lime high in magnesium. 

white lead. Name primarily applied to lead carbonate, 
basic (q.v.), but also used for lead sulfate, basic 
(white lead sulfate) and lead silicate, basic (white 
lead silicate). 

Hazard; Toxic by ingestion and skin absorption. 

Uses; Paint pigment. 

white liquor. See liquor. 

white metal. (1) Any of a group of alloys having rela- 
tively low melting points. They usually contain tin, 
lead, or antimony as the chief component. Type metal, 
Babbitt, pewter, and Britannia metal are of this group. 
(2) Copper matte containing about 75% copper, as 
obtained in copper smelting operations. See copper. 

whitener. (1) Any of several oil-in-water emulsions in 
powder form that are dried and concentrated; when 
added to an aqueous medium they form stable emul- 
sions, giving a white color and a cream-like body to 
coffee. A typical formulation contains vegetable fat, 
protein, sugar, corn syrup solids, plus emulsifier and 
stabilizers. (2) A white pigment or colorant used in the 
paper and textile industries. 

white oil. Any of several derivatives of paraffinic hydro- 
carbons having moderate viscosity, low volatility and 
high flash point. Combustible; low toxicity. Available 
in U.S.P. grade. 

Uses: Textile lubricant and finishing agent; plastics 
modifier. 

white phosphorus. See phosphorus. 

white precipitate. See mercury, ammoniated. 

whitewash. A suspension of hydrated lime or calcium 
carbonate in water used for temporary antiseptic 
coatings of interiors of chicken houses and the like, bee 
also calcimine; 

whiting. Finely ground, naturally occurring calcium 
carbonate, CaCOj, about 98% pure, contaminated 
with silica, iron, aluminum, or magnesium. See also 
calcium carbonate; chalk. . 

Properties: White or off-white powder; sp. gr. 2. /. m- 
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soluble in water, soluble in acids. It has no tinctorial 
power and hence is not a pigment. 

Derivation; Traditionally from chalk (q.v.), obtained 
from England, France, Belgium. A pure limestone or 
calcite is the principal commercial source. Crude 
chalk or limestone is ground dry or wet, air- or water- 
floated and sieved. Grades are based on particle size, 
softness and light reflectance. Dry ground, air-floated 
limestone whiting can be as fine as 99% through 300 
mesh. 

Grades: Various. Paris white is the finest; coarser 
grades are extra gilders whiting, gilders whiting, and 
commercial, the last being quite coarse and of poor 
color. A putty grade is also sold. 

Uses; Filler in rubber, plastics, and paper coatings; 
putty (with linseed oil); whitewashes; sealants. 

willemite ZniSiOj. Natural zinc orthosilicate. Troostite 
is a manganese-bearing variety. 

Properties; Color yellow, green, red, brown, white; 
luster vitreous to resinous; sometimes fluoresces in 
ultraviolet light; Mohs hardness 5.5; sp. gr. 3.3. 

Occurrence: New Jersey; New Mexico; Africa; Green- 
land. 

Uses; Ore of zinc; a phosphor. 

Williamson synthesis. An organic method for preparing 
ethers by the interaction of an alkyl halide with a 
sodium alcoholate (or phenolate). 

“Wilmar.”"’’ Trademark for a series of fatty acids, fatty 
acid esters and polyesters used in foods, drugs, 
cosmetics, textiles, polishes, waxes and plastics. 

“Wiltrol.”^" Trademark for a series of scorch inhibitors; 
used in the rubber industry, e.g., nitrosodiphenylamine 
and surface-treated phthalic anhydride. 

wine. The fermented jutce of grapes or other fruits or 
plants. Contains from 7 to 20% alcohol (by volume). 
The higher percentages are obtained by addition of 
pure alcohol (fortifying). Coloring matter, sugars, and 
small amounts of acetic acid, salts, higher fatty acids, 
etc. give wines their distinctive appearance and flavor. 
Low toxicity. 

Hazard; Flammable; moderate fire risk. 

wine ether. See ethyl pelargonate. 

wine gallon. Same as U.S. gallon. 

wine lees. A deposit or sediment formed in the bottom of 
wine casks during fermentation. Wine lees vary' greatly 
in quality, but usually contain from 20-35% potassium 
acid tartrate and up to 20% calcium tartrate. They also 
contain yeast cells, proteins, and other solid rnatter 
which was suspended in the grape juice. 

Use; Source of tartaric acid and tartrates. 

“Wing-Stay.”’'’' Trademark for a scries of para- 
phcnylcncdiamine derivatives used as stabilizers, anti- 
oxidants and antiozonants for natural and synthetic 
rubbers and latices. 

“Wing-Stop.”''’' Trademark for sodium dimcthyldi- 
thiocarbamatc used in terminating the polymerization 
reactions of SBR elastomers, in “hot" and "cold” 
reactions. 

wmtergreen off. See methyf salicylate. 

winterize. A process of rcfrigcmling edible and lubricat- 
ing oils to crystallize the saturated glycerides, which 
are then removed by filter pressing. 

“Witall.”’''* Trademark for a scries of driers manu- 
factured from highly refined tall oil acids available in 


usual metallic salts including cobalt, lead and 
manganese. Equals naphthenat^ driers in action. 

“Witcarb.”"’'* Trademark for a series of finely precipi- 
tated calcium carbonates. 

“Witcizer.”'®^ Trademark for plasticizers used in the 
plastics, paint and lacquer industries. 

“Witcoblak.”"’^ Trademark for pigment carbon blacks. 
Suitable for use in inks, paints, plastics, paper, caulk- 
ing compounds, etc. 

“Wilcogard.”''’^ Trademark for a coating system used to 
protect new and used guardrails. A 2-component sys- 
tem, the base is a bituminous adhesive consisting of 
refined asphalts, petroleum resins, plasticizers, as- 
bestos, mica, wetting agent, copolymer and petroleum 
solvent. The second component "is colored ceramic 
granules which are opaque and self-cleaning. 

witherite BaCOj. A natural barium carbonate usually 
found in veins with lead ores. 

Properties; White, yellowish or grayish. Vitreous, in- 
clining to resinous luster. Sp. gr. 4.27-4.35; Mohs 
hardness 3-3.75. 

Occurrence; United States (Kentucky, Lake Superior 
region), England (most important source). 

Hazard: Toxic by ingestion; skin irritant. 

Uses: Chemicals (barium dioxide, barium hydroxide, 
blanc fixe); plate glass and porcelain; brick making; 
rodcnticide. 

“Witlox.”'®^ Trademark for copper and zinc naph- 
thenate fungicides. 

Wohler, Friedrich (1800-1882). A native of Germany. 
Wohler, working with Berzelius, placed the qualitative 
analysis of minerals on a firm foundation. In the early 
I9th century' chemists still thought it impossibfe to 
synthesize organic compounds. In 1828, Wohler pub- 
licized his laboratory synthesis of urea, which he had 
obtained four years previously by heating the inorganic 
substance ammonium cyanate; the synthesis is a result 
of intramolecular rearrangement; 

O 

(NH4)0CN NH2-^C— NH: 

This was the beginning of the science of synthetic 
organic chemistry. 

Wohlwill process. The official process of the U.S. mints 
for refining gold. It consists in subjecting gold anodes 
to electrolysis in a hot solution of hydrochloric acid 
containing’ gold chloride, the Solution being continu- 
ously agitated with compressed air. 

wolfram. Sec tungsten. Wolfram is the official inter- 
national alternate name for tungsten. The latter is pre- 
ferred in the U.S. 

wolframic acid, anhydrous. Sec tungstic oxide. 

wolframite (Fe.Mn)WOi. A natural tungstate of iron 
and manganese. Ferbcritc is the iron-rich member of 
the scries, and huebneritc is the mangancsc-rich 
member. 

Properties: Color black to brown; luster sub-metallic to 
resinous; streak black to brown; Mohs hardness 5-5.5; 
sp. gr. 7. 0-7.5. 

Occurrence; Colorado, South Dakota. Nevada. Aus- 
tralia. BoliGa. Europe. 

Use; Chief ore of tungsten. 

wolfram white. See barium tungstate. 
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wollastonifc CaSiOs. A natural calcium silicate, found 
in mctamorphic rocks. 

Properties: Color white to brown, red, gray, yellow; 
luster vitreous to pearly; Mohs hardness 4.5-5; sp. gr. 
2.8-2.9. 

Occurrence: New York; California. 

Grades: Fine, medium paint grades. 

Uses: Ceramics; paint extender; welding rod coatings; 
rubber filler; silica gels; paper coating; filler in filastics, 
cements, and wallboard; mineral wool; soil con- 
ditioner. 

“Wolman.”" Trademark for a wood preservative com- 
prising a mixture of chlorinated arsenate, fluoride and 
phenolic salts used in aqueous solutions to impregnate 
lumber to protect it against decay and termites. 

wood. Wood is composed principally of 40-60% cellulose 
and 20-40% lignin, together with gums, resins, a vari- 
able amount of water, and potassium compounds. Its 
fuel value varies widely around 3000-6000 Btu per 
Ib according to variety, moisture, etc. Combustible. 
Uses: Pulp and paper; construction; packaging and 
cooperage; furniture; destructive distillation products 
(charcoal); extraction products (turpentine, rosin, 
tall oil, pine oil, etc.); methyl alcohol; plywood; fuel; 
rayon and cellophane; flock. 

wood alcohol. See methyl alcohol. 

wood ash. The inorganic residue of wood combustion. 
Use; Fertilizer for its potash content, which averages 
around 4% K:0. 

wood flour (wood flock). Pulverized dried wood from 
either soft or hardwood wastes. Graded according to 
color and fineness. 

Grades; Domestic standard, domestic fine, imported 
40-60 mesh, 70-80 mesh, etc. 

Hazard; Rammable; dangerous fire risk, especially sus- 
pended in air. 

Uses; Manufacture of dynamite; filler for plastics, 
rubber, paperboard; fur cleaning; polishing agents; 
Sorel cement. 

wood, indurated. A wood hardened by impregnation 
with a phenol-formaldehyde product. Used in storage 
batteries, 

wood, petrified. Wood in which the original chemical 
components have been replaced by silica. The change 
occurs in such a way that the original form and struc- 
ture of the wood arc preserved. The most famous in- 
stance is the Petrified Forest of Arizona. 

wood pulp. See pulp, paper, 
wood rosin. See rosin. 

Wood’s metal. A four-component fusible alloy used 
largely in sprinkler systems; it melts at 7CPC, the 
composition being bismuth 50%, cadmium 10%, tin 
13.3%, lead 26.7%. Sec also alloy, fusible; eutectic. 

wood sugar. Sec D(+)-xylose. 

wood tar. Sec pine tar; creosote, wood-tar. 

wood turpentine. See turpentine (oil). 

wool. Staple fibers, usually 2-8 in. long, obtained from 
the fleece of sheep (and also alpaca, vicuna, and cer- 
tain goats). Physically, wool differs from hair in 
fineness and by the presence of prominent cortical 
scales and a natural crimp. The latter properties are 


responsible for the felting properties of wool and the 
ability of the fibers to cling together when spun into 
yarns. Chemically, wool consists essentially of protein 
chains (keratin) bound together by disulfide cross 
linkages. 

Properties; Tenacity ranges from 1 to 2 g per denier; 
elongation 25-50%; sp. gr. 1.32; moisture regain 16% 
(70°F, 65% relative humidity); decomposes about 
260° F, scorches at 400° F. Resistant to most acids 
except hot sulfuric; destroyed by alkalies and chlorine 
bleach; resistant to mildew but attacked by insects. 
Combustible. Amphoteric to dyes. 

Sources; Australia, Argentina, U.S., New Zealand, 
Uruguay, U.S.S.R., England. 

Uses; Outerwear: blankets; carpets; upholstery; felt; 
clothing; source of lanolin. 

For additional information refer to Wool Bureau, 360 
Lexington Ave., N.Y. 

wool fat. See lanolin. 

wool waste. Wool from scrap materials cut up for remak- 
ing into cloth. Used as a fertilizer. Wool waste usually 
contains from 4-7% ammonia. Pure wool shoddy may 
■ contain as much as 15% nitrogen and is particularly 
valued by hop growers. 

Hazard; Wet wool waste is flammable and a dangerous 
fire risk. 

Shipping regulations; (Wet) (Rail) Yellow label. Not 
accepted by express. 

wort. A clear infusion of grain extract (usually malt) 
used as the basis of fermentation in the brewing in- 
dustry. See also brewing. 

“Worthite.”^*’ Trademark for an austenitic stainless 
steel, containing 3% silicon, 20% chromium, _ 24% 
nickel, 2.75% molybdenum, 1.75% copper. Available 
in castings and wrought bars. 

Uses; Pumps for corrosive environments, (paper in- 
dustry, citrus fruit canners, sea water, sulfunc acid 
plants, etc.). 

writing ink. A solution of colorant in water, usually con- 
taining also low percentages of tannic or gallic acid. 
Washable inks contain glycerol. Various water-soluble 
dyes are used for colored inks; dispersions of carbon 
black stabilized with a protective colloid are used for 
drawing inks. Fountain pen inks retain the fluidity of 
water; for bail-point pens the mixture is of a paste- 
like consistency. 

wrought iron. A ferrous material, aggregated from a 
solidifying mass of pasty particles of highly refined 
metallic iron into which from I to 4% of slag is uni- 
formly dispersed without subsequent melting. 
Wrought iron is distinguished by its low carbon and 
manganese contents. Carbon seldom exceeds 0.035%, 
and manganese content is held at 0.06% max. 
Phosphorus usually ranges from 0.10% to 0.15%; it 
adds about 1000 psi for each 0,01% above 0.10%. 
Sulfur content is normally low, ranging from 0.006% to 
below 0.015%. Silicon content ranges from 0.075% to 
0.15%; silicon content of base metals is 0.015%orless. 
Residuals such as Cr, Ni, Co, Cu and Mo are generally 
low, totaling less than 0.05%. 

Wrought iron is readily fabricated by standard 
methods and is quite corrosion-resistant. 

wulfenitc PbMoOj, sometimes with Ca, Cr, V. Yellow, 
orange or bright orange-red mineral of resinous 
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luster. Found in veins with ores of lead. Sp. gr. 6.7-7.0: 
Mohs hardness 2.75-3. 

Occurrence: United States (Massachusetts, New York, 
Pennsylvania, Nevada, Utah, New Mexico, Arizona); 
Europe; Australia. 

Uses: Ore of molybdenum. 


Wulff process. A process for producing acetylene by 
treating a hydrocarbon gas such as butane with super- 
heated steam in a regenerative type of refractory 
furnace at 21 00-2500° F. Contact times are very 
Short. Acetylene and ethylene are produced in 1 to 1 
ratio; used for vinyl chloride. See also acetylene. 
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xanlhan pum. A synthetic biopolymer made by fer- 
mentation of carbohydrates; it is a thickening and 
suspending agent that is heat-stable, with good tol- 
erance for strongly acid and basic solutions. A rela- 
tively new product, its expected uses are in drilling 
fluids, ore flotation and the food and pharmaceutical 
fields, especially in prepared mixes and high-protein 
fast foods. Viscosity remains stable over wide tem- 
perature range. 

xanthate. A salt (usually potassium or sodium) of a 
xanthic acid (q.v.). Available as yellow pelletized 
solids having a pungent odor; soluble in water. Ex- 
amples are potassium amyl xanthate, potassium ethyl 
xanthate, sodium isobutyl xanthate, sodium isopro- 
pyl xanthate. See also cellulose xanthate; viscose 
process. 

Use; Collector agents in the flotation of sulfide min- 
erals, metallic elements such as copper, silver, and 
gold, and some oxidized minerals of lead and cop- 
per. 

xanfhenc (dibcnzopyran, tricyclic). CH2(C6H4)20. The 
central structure of the fluorescein, eosin and rhod- 
amine dyes. 

Properties: Yellowish, crystalline leaflets. M.p. 
100.5°C; b.p. 315°C. Soluble in ether; slightly solu- 
ble in alcohol; very slightly soluble in water. 
Derivation: By the condensation of phenol and ortho- 
cresol by means of aluminum chloride. 

Uses: Organic synthesis; fungicide. 

xanthene dye. A group of dyes whose molecular 
structure is related to that of xanthene. The aro- 
matic (C6H4) groups constitute the chromophore. 
Colour Index number ranges from 45000 to 45999. 
The dyes are closely related structurally to diaryl 
methane dyes. Eosin (Cl No. 45380) is an example. 

xanthcnol. Sec xanthydrol. 

xanthic acid (xanthogenic acid). A substituted dithio- 
carbonic acid of the type ROC(S)SH, in which R is 
ordinarily an alkyl radical. Unless otherwise desig- 
nated, xanthic acid is understood to be the ethyl de- 
rivative, also called ethylxanthic acid, 

CiHsOCfSlSH, a liquid melting at — 53°C and de- 
composing at room temperature. Xanthic acid salts 
arc called xanthates (q.v.). 

xanthine (dioxopurine) C5H4N402. A purine base oc- 
curring in the blood and urine and m some plants, 
llieophyllinc and theobromine, the alkaloids of tea 
and cocoa, respectively, arc both dimethylxanthincs; 
c.'iffcm, in coffee, is a trimethylxanthinc. 

Propcrtic.s: Yellowish white powder; sublimes with 
partial decomposition. Soluble in potassium hydrox- 
ide; insoluble in water and acid, 
privation; By the action of nitrous acid on guanine. 
Orades; Technical, C.P.; monohydrate; sodium salt. 
Radioaaive forms available. 

Hazard: Moderately toxic by ingestion. 

Uses: Organic synthesis; medicine. 

xanthine oxidase. An enzyme found in animal tissues 
which acts upon hypoxanthinc, .xanthine, aldehydes. 


reduced coenzyme I, etc., producing, respectively, 
xanthine, uric acid, acids, oxidized coenzyme I, etc. 
Use; Biochemical research. 

xanthogenic acid. See xanthic acid. 

xanthone (benzophenone oxide, dibenzopyrone, xan- 
thene ketone) C0(C6H4)20. Tricyclic. Occurs in 
some plant pi^ents. 

Properties: Wliite needles or crystalline powder; m.p. 
173-4°C; b.p. 350°C; sublimes. Insoluble in water, 
soluble in alcohol, chloroform, and benzene, espe- 
cially when hot. 

Uses: Larvicide; intermediate for dyes, perfumes and 
’flz/jzrrri’izt.x.’iZi.’/tTJft. 

xanthophyll C4oHs602. 

Properties; Yellow pigment; an oxygenated carotenoid 
occurring in green vegetation and in some animal 
products, notably egg yolk. M.p. 190-3°C; insoluble 
in water, slightly soluble in alcohol and ether. 

See also lutein; carotenoid. 

xanthopterin QHsNsOz • H2O. 2-Amino-4,6-dihydroxy- 
pteridine. Pigment found in the wings of butter- 
flies. Can be converted by yeast into folic acid. 
Properties: Orange-yellow crystals; sinters around 
360° C; decomposes above 410°C. Practically insolu- 
ble in water; freely soluble in dilute ammonium or 
sodium hydroxide giving yellow solutions, and in 2N 
hydrochloric acid giving colorless solutions. 

Use: Biochemical research. 

xanthydrol (xanthenol) HC0H(C6H4)20. A derivative 
of xanthene. 

Properties: White powder; m.p. 123°C. Insoluble in 
water; soluble in alcohol. 

Derivation: Reduction of xanthone with alcohol and 
sodium. 

Grades: C.P. (analytical). 

Use; Determination of urea and DDT. 

*‘X-Cor.”^’‘ Trademark for an ethoxylated diamine 
liquid. Added to drilling and packer fluids to protect 
drill pipe, casing and tubing from hydrogen sulfide 
attack, oxidation or the corrosive effects of electro- 
lytes. Chemically stable, nonfluorescing; does not 
adversely affect drilling mud properties. Not af- 
fected by calcium or chloride contaminants; effective 
over a wide range of pH and temperature. 

Xc Symbol for xenon. 

xenon Xc Element of atomic number 54; noble gas 
group of the periodic table. Atomic weight 131.30. 
Valences 2, 4, 6, 8. There arc 9 stable isotopes. 
Properties: Colorless, odorless gas or liquid. Gas (at 
STP) has density of 5.8971 g/1 and dielectric con- 
stant (25°C), 1 atm) of 1.0012. Liquid has b.p. of 
— 108. 12°C at I mm; density (at b.p.) 2.987 g/cc. 
Liquefaction temp. — 106.9°C. Noncombu.stiblc; non- 
toxic. Chemically unrcactive, but not completely inert. 
Derivation; Fractional distillation of liquid air. 
Containers: Hermetically scaled glass flasks; pressur- 
ized steel cylinders. 
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Uses: Luminescent tubes; flash lamps in photography; 
fluorimetry; lasers; tracer studies; anesthesia. 
Shipping regulations; (Air) Nonflammable Gas label. 
See also noble gas; xenon compounds. 

xenon compounds. 

Xenon tetrafluoride, XeF 4 , is easily prepared by 
.mixing fluorine and xenon in gaseous form, heating 
in a nickel vessel to 400°C, and cooling. The prod- 
uct forms large colorless crystals. The difluoride and 
hexafluoride, XeFa and XeFe, also colorless crystals, 
can be obtained somewhat similarly. The hexafluo- 
ride melts to a yellow liquid at 50° C and boils at 
75° C. Many XeF complexes with other compounds 
are also known. Xenon oxytetrafluoride, XeOF4, a 
volatile liquid at room temperature, is obtained 
from the reaction of xenon hexafluoride and silica. 
Gram amounts have been isolated and studied. 

All these fluorides must be protected from mois- 
ture to avoid formation of xenon trioxide, XeOa, a 
colorless, nonvolatile solid which is dangerously ex- 
plosive when dry. Its solution, the so-called xenic 
acid, is a stahie weak acid bvt a strong oxidhing 
agent, which will even liberate chlorine from hydro- 
chloric acid.- 

In an alkaline solution, xenon trioxide reacts to 
give free xenon and a perxenate, such as Na 4 Xe 05 • 
SHzO. Perxenates are probably the most powerful 
oxiding agents known, just as the xenon fluorides 
are extremely effective fluorinating agents. 

Complex compounds containing nitrogen bonded 
to xenon have also been prepared. 

Hazard; Highly toxic by inhalation; oxidizing agents; 
strong irritants. 

xenyl. The biphenyl group, QHsCeHt-. 

xerography. A “dry” method of photography or photo- 
copying. A metal plate is covered with a layer of 
photoconductive powder, such as selenium; the sur- 
face of this plate is given an electric charge by pass- 
ing it under a series of charged wires. An image of 
the material to be photographed is projected onto 
the charged plate through a camera lens. The elec- 
tric charges disappear in the areas exposed to light, 
but elsewhere the surface retains its charge. A pow- 
der consisting of a coarse carrier and a fine develop- 
ing resin is then spread over the plate. Adhesion 
between powder and plate occurs only at the charged 
areas. Elsewhere developing resin and carrier are not 
retained on the plate, which thus has become a nega- 
tive of the original image. A positive is obtained by 
placing a piece of paper against the plate, and apply- 
ing an electric charge as in the first stage of the pro- 
cess. This causes adhesion of developing resin and 
its carrier to the paper. This positive print is fixed 
by heating in a press for a few seconds to melt the 
developing resin and fuse it to the paper. Colored 
prints are possible by use of suitable developing 
resins. Various materials other than paper can be 
printed. 

XLPE. Trade abbreviation for cross-linked polyethyl- 
ene (q.v.). 

x-radiation (rotengen rays; x-rays). Electromagnetic 
radiation of extremely short wavelength (0.06 to 120 
A), emitted as the result of electron transitions in 
the inner orbits of heavy atoms bombarded by cath- 
ode rays in a vacuum tube. Those of the shortest 
wavelength have the highest intensity, and are called 
“hard” x-rays. X-radiation was discovered by Roent- 


gen in 1898. Its properties are: (1) Penetration of 
solids of moderate density, such as human tissue; 
they are retarded by bone, barium sulfate, lead, and 
other dense materials. (2) Action on photographic 
plates and fluorescent screens. (3) Ionization of the 
gases through which they pass. (4) Ability to dam- 
age or destroy diseased tissue; there is also a cumula- 
tive deleterious effect on healthy tissue. 

Hazard; Overexposure can permanently damage cells 
and tissue structures; effect is cumulative. 

Uses; Spectrometry; structure determination of mole- 
cules; cancer therapy; diagnostic medicine; nonde- 
structive testing of metals; identification of original 
paintings. 

See also radiation, ionizing; diffraction, x-ray; Roent- 
gen. 

xylene (dimethylbenzene) C6H4(CH3)2. A commercial 
mixture of the three isomers, ortho-, meta-, and para- 
xylene. The last two predominate. 

Properties; Clear liquid; soluble in alcohol and ether; 
insoluble in water. Sp. gr. approximately 0.86; see 
under Grades for boiling range. Flash point from 81 
to 115°F(TOC). 

Derivation: (a) Fractional distillation from petroleum 
(90%), coal tar or coal gas; (b) by catalytic reform- 
ing from petroleum, followed by separation of para- 
xylene by continuous crystallization; (c) from tolu- 
ene by transalkylation (q.v.). 

Grades: Nitration (b.p. range 137.2-140.5°C); 3° (b.p. 
range 138-141°C); 5° (b.p. range 137-142°C, high in 
meta isomer); 10° (b.p. range 135-145°C); industrial 
(b.p. 90% below 150°C, complete below 160°C). 
Also other grades depending upon use. In some 
cases one or another of the industrial isomers are 
partially removed for use in chemical production. 
Containers: Glass bottles, 5-, 55-, 110-gal drums; tank 
cars, tank trucks. 

Hazard; Flammable, moderate fire risk; toxic by in- 
gestion and inhalation. Tolerance 100 ppm in air. 
Uses: Aviation gasoline; protective coatings; solvent 
for alkyd resins, lacquers, enamels, rubber cements; 
synthesis of organic chemicals. 

Shipping regulations; (Rail) Red label. (Air) Flam- 
mable Liquid label. 

See also following entries, 
meta-xylene (1,3-dimethylbenzene) 1,3-C6H4(CH3)2. 
Properties: Clear, colorless liquid, soluble in alcohol 
and ether; insoluble in water. Sp. gr. (15°C) 0.8684; 
f.p. — 47.4°C; b.p. ]38.8°C; refractive index (20°C) 
1.4973. Flash point 85°F. Autoignition temp. 982°F. 
Derivation: Selective crystallization or solvent extrac- 
tion of meta-para mixtures. 

Grades; 95% (technical); 99%; 99.9% (research). 
Hazard: Flammable, moderate fire risk. 

Uses: Solvent; intermediate for dyes and organic syn- 
thesis, especially isophthalic acid; insecticides; avia- 
tion fuel. 

ortho-xylene (1,2-dimethylbenzene) 1 , 2 -C 6 H 4 (CH 3 ) 2 . 
Properties: Clear, colorless liquid; soluble in alcohol 
and ether; insoluble in water. Sp. gr. (20/4° C) 
0.880; f.p. — 25°C; b.p. 144°C; refractive index 
(20°C) 1.505. Flash point 115°F (TOC). Autoigni- 
tion temp. 867° F. Combustible. 

Grades; 99%, free of hydrogen sulfide and sulfur di- 
oxide; technical 95%; research 99.9%. 

Hazard; Moderate fire risk. 

Uses; Manufacture of phthalic anhydride; vitamin 
and pharmaceutical s 3 mtheses; dyes; insecticides; 
motor fuels. 
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para-xylcnc (I.4-dimethyIben7.cne) 1,4-C6H4(CH3)3. 
Properties: Colorless liquid; crystals at low tempera- 
ture; soluble in alcohol and ether; insoluble in water. 
Sp. gr. (20°Q 0.8611; m.p. 13.2°C; b.p. 138.5°C; 
refractive index (21°C) 1.5004. Flash point 81°F 
(TOC). 

Derivation: Selective crystallization or solvent extrac- 
tion of meta-para mi.x’tures; separation from mixed- 
xylene feedstocks by adsorption (Parex process'"^). 
Hazard: Flammable, dangerous lire risk. 

Uses: Synthesis of terephthalic acid for polyester res- 
ins and fibers (“Dacron,” “Mylar,” “Teo’lene”); 
vitamin and pharmaceutical syntheses; insecticides. 
Shipping regulations; Sec xylene. 

para-xjicnc-alpha,alpha'-diol (26H4(CH20H)2. 
Properties: White crystalline solid. M.p. 118°C; b.p. 
138-144°C (0.8-1. 0 mm). Slightly soluble in water 
(25° C). 

Purity: Approximately 98%. 

Uses: Polyester resins. 

xylenol (dimethylphenol, hydroxydimethylbenzene; di- 
methylhydroxybenzene) (CH 3 ):C 6 H 30 H. There are 
five isomers (2,4-; 2,5-; 2,6-; ^4-; 3,5-). This entry 
describes commercially offered mixtures. 

Properties; White, crystalline solid; sp. gr. (15°C) 
1.02-1.03; m.p. 20-76°C; b.p. 203-225°C. Only, 
slightly soluble in water, soluble in most organic sol- 
vents and in caustic soda solution. Combustible. 
Derivation: Cresylic acid or tar acid fraction of coal 
tar. 

Containers: Fiber drums. 

Hazard; Toxic by ingestion and skin absorption. 

Uses; Disinfectants; solvents, pharmaceuticals, insecti- 
cides and fungicides; plasticizers; rubber chemicals; 
additives to lubricants and gasolines; manufacture of 
polyphenylene oxide (2,6-isomer only); wetting agents; 
dyestuffs. 

“Xylcx 780.””’ Trademark for a chemical peptizing 
agent or softener to facilitate processing of rubbers; 
reclaiming natural and/or synthetic rubbers. 
Containers; Up to tank cars. 

xylidinc (aminodimethylbenzene; aminoxylene; di- 
mcthylaniline) (CH 3 ) 2 C 6 H 3 NH 2 . A varying mixture 
of isomers (2,3-; 2,4-; 2,5-; 2,6-). 


Properties: Liquid; sp. gr. 0.97-0.99; b.p. 213-226°C; 
slightly soluble in water; soluble in alcohol and 
ether. Flash point 206° F (C.C.). Combustible. 
Derivation: Nitration of xylene and subsequent re- 
duction. 

Containers: 425- and 800-lb drums; tank cars. 

Hazard: Toxic by ingestion, inhalation, and skin 
absorption. Tolerance, 5 ppm in air. 

Uses; Dye intermediates; organic syntheses; pharma- 
ceuticals. 

Shipping regulations: (Air) Poison label. 

D(+)-x>'Iose (wood sugar) C5H10O5. (not to be confused 
with phenylosazone of the same name.) 

Properties; White cry'stalline dextrorotatory' powder, 
sweet taste; sp. gr, (20°C) 1.525; m.p. 144°C (also 
given as 153°C); soluble in water and alcohol. Non- 
toxic; combustible. 

Derivation: Hydrolysis with hot dilute acids of wood, 
straw, corn cobs, etc.; wood pulp wastes. 

Grades: Reagent, technical. 

Uses; Dyeing; tanning; diabetic food; nonnutritive 
sweetener. 

xyly} bromide (aipha-bromoxylene) CH3QsH^CH2Br. 
Mixed ortho-, meta-, and para-isomers. 

Properties; Colorless liquid; pleasant aromatic odor. 
Decomposed slowly by water. Sp. gr. 1.4; b.p. 210- 
220°C. Combustible. 

Derivation: Bromination of xylene. 

Grade: Technical. 

Containers: Lead-lined drums. 

Hazard: Highly toxic by inhalation, and ingestion; 
strong irritant to eyes, skin, and tissue. 

Uses: Organic synthesis; tear gas. 

Shipping regulations: (Rail) Tear Gas label. (Air) 
Poison label. Not acceptable on passenger planes. 

m-xylyl chloride CH 3 C 6 H 4 CH 2 CI. 

Properties; Colorless liquid; b.p. 196°C; sp. gr. 1.064. 
Combustible. 

Hazard: Toxic by ingestion and inhalation. Strong 
irritant to eyes and skin. 

Use: Intermediate. 

para-xylylcne CH 2 :C 6 H 4 :CH 2 . A monomer. See par- 
ylenc. 




Y Symbol for yttrium. 

“Yannor.”^^^ Trademark for series of pine oils for 
widely varied uses. Total terpene alcohol contents 
from 55% up to 91%. 

Uses: Disinfectants, textile specialties, wetting and 
flotation agents, special solvents, household and in- 
dustrial cleaners; odorants. 

Yb Symbol for ytterbium. 

yeast (barm). Unicellular organisms known as sac- 
charomycetaceae. The following description applies 
to the cultured commercial product, and not to vari- 
ous wild varieties. 

I*roperties: Yellowish-white viscid liquid or soft mass, 
flakes, or granules, consisting of cells and spores 
of Saccharomyces cerevisiae. Nontoxic. 

Derivation; A ferment obtained in brewing. Yeasts 
induce fermentation by enzymes (zymases) which 
convert glucose and other carbohydrates into carbon 
dioxide and water in the presence of oxygen, or into 
alcohol and carbon dioxide (or lactic acid) in the 
absence of oxygen. 

Grades: Technical; brewers’; cooking; compressed 
(contains about 74% moisture); dried; N.F. (contains 
no starch or filler, not more than 7% moisture nor 
more than 8% ash). Also graded according to vita- 
min Bi content. 

Containers; Tins, boxes, drums, tank trucks. 

Uses; Fermentation of sugars, molasses, and cereals 
for alcohol; brewing; medicine; baking; food supple- 
ment; protein biosynthesis from many carbonaceous 
and nitrogenous materials, including petroleum; 
source of vitamins, enzymes, nucleic acids, etc.; bio- 
chemical research. 

See also bacteria; fermentation. 

yeast adenylic acid. See adenylic acid. 

yellow AB (l-(phenylazo)-2-naphthyIamine) 
C6H5N2C10H6NH2. Colour Index No. 11380. 

Properties: Orange or red platelets; m.p. 102-I04°C; 
insoluble in water; soluble in alcohol and oils. 

Hazard; Consult regulations before using in food 
products. 

Use: Biological stain. 

yellow brass. A brass containing from 34 to 37% zinc; 
it has excellent fabrication properties and corrosion 
resistance. Used for structural and decorative pur- 
poses. See also brass. 

yellow enzyme. See flavin enzyme. 

yellow gentian. See gentian. 

yellow glass. A soda-lime glass. 

yellow lake. Any of several pigments made by precipi- 
tating soluble yellow dyes on an aluminum hydrate 
base. They are transparent in oil and lacquer vehicles 
and are used for metal decorating. 


yellow OB (I-ortho-tolueneazonaphthylamine-2) 
CH3C6H4N2C10H6NH2. Colour Index No. 11390. 
Properties; Orange or yellow powder; m.p. 122- 
125°C; insoluble in water; soluble in alcohol and 
oils. 

Hazard; Consult regulations before using in food 
products. 

Use: Biological stain. 

yellow phosphorus. See phosphorus. 

yellow precipitate. See mercuric oxide,yellow. 

yellow prussiate of potash. See potassium ferrocy- 
anide. 

yellow prussiate of soda. See sodium ferrocyanide. 
yellow salt. See uranyl nitrate. 

ylang ylang oil. An essential yellowish volatile oil dis- 
tilled from the flowers of Cananga odorata, the 
principal sources of which are the Philippines and 
Reunion (Bourbon variety). It is often confused with 
cananga oil. The major components are linalool, 
geraniol and their esters, pinene, with small amounts 
of para-cresol methyl ether, and various other sub- 
stances. Nontoxic. 

Projjerties; (Manila) Sp. gr. 0.911-0.958 (30/4'>C); 
optical rotation —27 to —49° 7' (mostly —32 to 
—45°); refractive index 1.4747-1.4940 (rarely over 
1.4900); ester value 90-150 (usually 100 or more). 
This is the first fraction to distill over. Later frac- 
tions are sometimes called cananga oil. 

(Reunion) Sp gr. 0.932-0.962 (I5°C); optical rotation 
—34 to —64°; ester value 96-134. 

Containers: Bottles. 

Uses: Perfumery; flavoring. 

yiem. Tbe original substance from which atoms are 
believed to have been derived, thought to have con- 
sisted of neutrons and electromagnetic radiation. 
According to one theory, most of the elements were 
formed in only a few minutes’ time. See also ele- 
ment; abundance. 

ylid. A substance in which a carbanion (q.v.) is at- 
tached to a heteratom with a high degree of positive 
charge, i.e., >C' — X*. It is similar to a zwitterion 
and related to the Wittig reaction. 

yohimbine (aphrodine; corynine; quebrachine) 

C2,H2603N2. 

Properties: Glistening, needle-like alkaloid; m.p. 
234°C; soluble in alcohol and ether; very slightly 
soluble in water. 

Derivation; By extraction from the bark of Cory- 
nanthe yohimbe, found in the Cameroons. 

Hazard; Toxic by ingestion. 

Young’s modulus. See modulus of elasticity. 

ytterbium Yb A rare-earth metal (q.v.) of yttrium 
subgroup; atomic number 70; atomic weight 173.04; 
valence 2,3. Exists in alpha and beta forms, the lat- 
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ter being semiconductive at pressures above 16,000 
atm. There are 7 natural isotopes. 

Properties: Metallic luster; quite malleable; m.p. 
824°C; b.p. 1427°C; sp. gr. 7.01; reacts slowly with 
water; soluble in dilute acids and liquid ammonia. 
Low toxicity. 

Source: See rare earth metals. 

Derivation: Reduction of the oxide with lanthanum 
or misch metal. 

Grades: Regular high purity (ingots and lumps). 

Uses: Lasers; dopant for garnets; portable x-ray 
source; chemical research. 

ytterbium chloride YbCL • 6H2O. 

Properties: Green crystals; sp. gr. 2.575; loses 6H2O 
at 180°C; m.p. 865°C; very soluble in water; hygro- 
scopic. 

ytterbium fluoride YbFj. 

Properties: Solid; m.p. 1157°C; b.p. 2200°C; insolu- 
ble in water; hygroscopic. 

Hazard: Toxic. Tolerance (as F), 2.5 mg per cubic 
meter of air. 

ytterbium oxide (ytterbia) YbiOj. 

Yrope-rties'. Cbioriess mass when 5tee of tfmWa bu\ 
tinted brown or yellow when containing thulia. Tlie 
weakest base of the jltrium group with the excep- 
tion of scandia and lutetia. Slightly hygroscopic, ab- 
sorbs water and carbon dioxide from the air; sp. 
gr. 9.2; melting point 2346° C. Soluble in hot, dilute 
acids, less so in cold acids. 

Containers: Glass bottles. 

Uses: Special alloys; dielectric ceramics; carbon rods 
for industrial lighting; catalyst; special glasses. 

ytterbium sulfate Yb2(S04)3 • 8H2O. 

Properties: Crystalline solid; sp. gr. 3.286; soluble in 
water. 

yttria. See yttrium oxide. 

yttrium Y Element of atomic number 39, group IIIB 
of the peridic table. Atomic weight 88.9059. Valence 
3. No stable isotopes. 

Properties: Dark gray metal; sp. gr. 4.47; m.p. 1500°C; 
b.p. 2927°C. Soluble in dilute acids and potassium 
hydroxide solution; decomposes water; known only 
in the tripositive state; low neutron capture cross- 
section. 

Source: See rare-earth metals. 

Derivation: Reduction of the fluoride with calcium. 

Grades: Regular high purity (ingots, lumps, turn- 
ings); metallurgical; low-oxygen; crystal sponge; 
powder. 

Containers: Wooden kegs or fiber drums. 

Hazard: Tolerance, 1 mg per cubic meter in air. 
Flammable in finely divided form. 


Uses: Nuclear technology; iron and other alloys; in- 
candescent gas mantles; deoxidizer for vanadium 
and other nonferrous metals; microwave ferrites; 
coating on high-temperature alloys; special semicon- 
ductors. 

yttrium acetate Y(C2H302)3 • 8H2O. 

Properties: Colorless crystals. Soluble in water. 

Denvation: Action of acetic acid on j^trium oxide. 

Use: Analytical chemistry. 

yttrium antimonide YSb. A high-purity binary semi- 
conductor. 

yttrium arsenide YAs. A high-purity binary' semicon- 
ductor. 

Hazard: Highly toxic. 

yttrium bromide YBrs • 9H2O. 

Properties: Colorless crystals. Hygroscopic. M.p. 
(anhydrous) 9(M°C. Soluble in water; slightly soluble 
in alcohol; insoluble in ether. 

yttrium chloride YClj • 6H2O. 

Properties: Reddish white, transparent, deliquescent 
prisms. Soluble in water and aJcohol; insoluble in 
ether. Sp. gr 2.18; decomposes at 100°C. 

Derivation: By the action of hydrochloric acid on 
yttrium oxide. 

Grades: Purities to 99%. 

Use: Analytical chemistry. 

yttrium oxide (yttria) Y2O3. 

Properties: Yellowish-white powder. Soluble in dilute 
acids; insoluble in water. Sp. gr. 4.84; m.p. 2410°C. 

Derivation; By the ignition of yttrium nitrate. 

Grades: Purities to 99.8%; electronic grade 99.999%. 

Containers: Wooden kegs or fiber drums. 

Uses: Phosphors for color TV tubes (alloy with euro- 
pium); yttrium-iron garnets for microwave filters; 
stabilizer for zirconia refractories. 

yttrium phosphide YP. Used as a high-purity binary 
semiconductor. 

yttrium sulfate Y2(S04)3 • 8H2O. 

Properties; Small reddish-white, monosymmetric crys- 
tals. Soluble in concentrated sulfuric acid; sparingly 
soluble in water; insoluble in alkalies. Sp. gr. 2558; 
loses 8H2O at 120°C; decomposes 700°C. 

Derivation: Action of sulfuric acid on monazite sand. 

Method of purification; Fractional crystallization. 

Use: Reagent. 

yttrium vanadate YVO4. 

Properties: White crystalline solid. 

Use; With europium vanadate as red phosphor in 
color television tubes. 
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“Zaclon.”^® Trademark for a series of fluxes based 
on active zinc ammonium chloride combined with 
additives; available in various forms. 

“Zactane” Citrate.^'* Trademark for ethoheptazine 
citrate. 

“Zalba.”^® Trademark for a rubber antioxidant con- 
taining a hindered phenol. Yellow cream-colored 
powder; sp. gr. 1.30. 

Uses; Nondiscoloring antioxidant for natural and 
synthetic rubbers and latex. Stabilizer in SBR man- 
ufacture. 

“Zamak.”^‘* Trademark for zinc die-casting alloys. 

Zanzibar gum. A hard, usually fossil type of copal. 
Source: Found on the island of Zanzibar and the ad- 
jacent African mainland. 

Properties; Sp. gr. 1.062-1.068; m.p. 240-250°C; in- 
soluble in most solvents. Combustible. 

Use; Varnishes. 

“Zarontin.”^” Trademark for ethosuximide (q.v.). 

“Z-B-X.”^'*® Trademark for zinc butylxanthate (q.v.). 

ZDP. Abbreviation for zinc dithiophosphate. 

“Zectran.””^ Trademark for insecticides containing 
4-dimethylamino-3,5-xylyl N-methylcarbamate. 

“Zeecon.”"* Trademark for sodium lignin sulfonate 
with controlled wood sugar content. Used as a ce- 
ment dispersant in the manufacture of concrete. 

“Zee-Mill.”''® Trademark for a lignin base grinding 
aid for Portland cement. 

“Zefkrome.”®*’ Trademark for acrylic fiber; available 
in brilliant shades which are colorfast, uniform, and 
consistent. 

“Zefran.”®^ Trademark for an acrylic fiber in white 
staple form, based on polyacrylonitrile and supple- 
mented with a dye-receptive component. Has higher 
strength than other acrylics and different dyeing 
properties. 

zein. The protein of corn. 

Properties; White to slightly yellow powder. Odor- 
less, nontoxic protein of the prolamine class, derived 
from corn. Contains 17 amino acids. Tasteless. Free 
of cystine, lysine, and tryptophan. A resinous mate- 
rial dispersible in water with neutral sulfonated cas- 
tor oil. Soluble in dilute alcohol; insoluble in water, 
dilute acids, anhydrous alcohols, turpentine, esters, 
oils, fats. Sp. gr. 1.226. Combustible. 

Derivation; By-product of corn processing, by extrac- 
tion of gluten meal with 85% isopropyl alcohol, ex- 
traction of the zein from the extract with hexane, 
precipitation by water, and spray drying. 

Containers; Bags; carloads; truckloads. 

Uses; Paper coating; grease-resistant coating; label 
varnishes; laminated board; solid color prints; print- 
ing inks; food coatings; microencapsulation; fibers. 

“Zelan.”^® Trademark for a line of durable water- 
repellent textile finishes. 


“Zelcon” SL.^® Trademark for a quaternized long- 
chain complex amine condensation product used as 
a fabric softener and conditioner for compounding 
into home laundry softeners. 

“ZeJec.”^® Trademark for a series of antistatic agents, 
both durable and nondurable. 

“Zendel.”^''* Trademark for polyethylene films. Avail- 
able both cast and blown. Used in packaging prod- 
ucts and netting for agricultural and construction 
industries. 

“Zenite.”'® Trademark for a group of rubber acceler- 
ators based on zinc salt of 2-mercaptobenzothiazole, 
with or without various modifying agents. 

“Zeo,”^®® Trademark for a series of hydrous silicas 
produced by the precipitation process. 

Uses; Reinforcing agent for rubber compounds; ad- 
sorbent carrier for insecticides; flatting agent for 
lacquers and varnishes; anticaking agent in foods, 
feeds, and chemicals. 

“Zeodur.”'*'’ Trademark for a processed greensand 
used as a low capacity inorganic cation exchanger 
suitable for salt cycle, primarily water softening. 

“Zeogel.”^®® Trademark for a special clay used in 
drilling fluids to give an equally high yield and sta- 
ble viscosity and gel characteristics in either fresh 
or salt water, regardless of the concentration of salt 
in the latter. 

“Zeokarb.”’®'' Trademark for a commercial grade 
cation exchanger of sulfonated coal. Available in 
two ionic forms, Na and H. Intermediate acidity; 
used for metal recovery, deionization, removal of 
cations, purification and esterification catalyst. 

zeolite. A natural hydrated silicate of aluminum and 
either sodium or calcium or both, of the type NaiO • 
AhOj • nSi 02 ■ XH 2 O; or an artificial ion-exchange 
resin. Both natural and artificial zeolites are used 
extensively for water softening. For this purpose the 
sodium or potassium compounds are required, 
since their usefulness depends on the cationic ex- 
change of the sodium of the zeolite for the calcium 
or magnesium of hard water. When the zeolite has 
become saturated with calcium or magnesium ion, 
it is flooded with strong salt solution; a reverse 
exchange of cations takes place, and the material is 
regenerated. Tlie natural zeolites are analcite, chaba- 
zite, heulandite, natrolite, stilbite, and thomsonite. 

Artificial zeolites are made in a variety of forms 
ranging from gelatinous to porous and sandlike, and 
are used as gas adsorbents, drying agents, and cata- 
lysts as well as water softeners. They include such 
diverse groups of compounds of sulfonated organics 
or basic resins, which act in a similar manner to 
effect either cation or anion exchange. See ion ex- 
change resin; molecular sieve; water purification. 

“Zeotone.” '‘’® Trademark for a powdered, corrosion- 
inhibiting, hexametaphosphate compound specially 
formulated for cleaning and disinfecting domestic 
and industrial water softeners. 
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“Zepar” BP.“ Trademark for a reducing agent based 
on sodium hydrosulfitc; used as a bleaching agent 
for ground wood pulp, unbleached pulp, and old 
papers. 

“Zcpcl.”” Trademark for a fluorocarbon textile finish 
used as a durable oil- and water-repellent. 

“Zcphiran” Chloride. Trademark for benzalkonium 
chloride. 

Zcrcwifinoff reagent. Solution of methylmagnesium 
iodide in purified n-butyl ether. A clear, light, col- 
ored liquid which reacts rapidly with moisture and 
oxygen. 

Uses: Analytical reagent for active hydrogen atoms 
in organic compounds; also to determine water, al- 
cohols, and amines in inert solvents. 

“Zerice.”’' Trademark for li^ht lubricating oils suit- 
able for many general machinery applications, partic- 
ularly at low temperatures. Used in refrigerating 
machines having low evaporator temperatures. 

“Zcrlate.”^* Trademark for a wettable fungicide pow- 
der containing 76% ziram. 

Hazard: Irritant to eyes and mucous membranes. 

“Zerlon.”'” Trademark for a methyl methacrylate- 
styrene copolymer used as a plastic molding mate- 
rial. 

zero group. See group (1). 

“Zerok” 101.'" Trademark for a synthetic resin coat- 
ing of the vinyl type which is resistant to oxidizing 
acids and useful for protection against fumes and 
splashing, up to ISO^F. 

“Zero-Lite.”’'" Trademark for a low temperature ex- 
panded polystyrene pipe insulation. 

“Zerostat.”'*" Trademark for antistatic finishes for 
hydrophobic synthetic fibers. 

zeroth law (of thermodynamics). Two bodies which 
have been shown to be individually in equilibrium 
with a third body will be in equilibrium when placed 
in contact with each other, that is, they will have 
the same temperature. (H. Reiss). 

“Zeset.”^* Trademark for a fiber-reactant resin for 
crease resistance and dimensional stabilization of 
textiles. 

“Zctafin.””^ Trademark for a series of ethylene-ethyl 
acrj'late resins which are soft, highly flexible copoly- 
mers with end-use characteristics similar to vinyl. 

zcta potential (electrokinetic potential). The potential 
across the interface of all solids and liquids. Specifi- 
cally. the potential across the diffuse layer of ions 
surrounding a charged colloidal particle, which is 
largely responsible for colloidal stability. Discharge 
of the zcta potential, accompanied by precipitation 
of the colloid, occurs by addition of polyvalent ions 
of sign opposite to that of the colloidal particles. 
Zcta potentials can be calculated from electropho- 
retic mobilities, i.e., the rates at which colloidal 
particles travel between charged electrodes placed in 
the solution. 

“Zetax.'""*’ Trademark for zinc 2-mercaptobenzo- 
thiazolc. 

Properties: Pale yellow powder; sp. gr. 1.70 ± .03; 
melting point above 300== C; zinc content 15-18%. 

Use: Rubber accelerator. 

Ziegler catalyst. A type of stercospecific catalyst, usu- 
ally a chemical complex derived from a transition 


metal halide and a metal hydride or a metal alkyl. 
Tlie transition metal may be any of those in groups 
IV to VIII of the periodic table; the hydride or 
alkyl metals are those of groups I, II, and III. Typi- 
cally, titanium chloride is added to aluminum alkyl 
in a hydrocarbon solvent to form a dispersion or 
precipitate of the catalyst complex. Tliese catalysts 
usually operate at atmospheric pressure and are 
used to convert ethylene to linear polyethylene, and 
also in stereospecific polymerization of propylene to 
crystalline polypropylene (Ziegler process). See also 
Natta catalyst. 

“Zilloy.”“® Trademark for a zinc-base alloy. 

“Zimafe.” See “Ethyl Zimate”; “Methyl Zimate.” 

“Zinar.”’’ Trademark for a high melting, pale col- 
ored zinc resinate which has a negative acid number 
(slightly basic). 

Uses: Paints; varnishes; adhesives; linoleum print- 
paint; ethyl cellulose lacquers. 

zinc Zn Metallic element of atomic number 30, 
Group IIB of periodic table. Atomic weight 65.37. 
Valence 2. Five stable isotopes. 

Properties: Shining white metal with bluish gray lus- 
ter (called spelter). Not found native. Soluble in 
acids and alkalies. Insoluble in water. Sp. gr. 7.14; 
m.p. 419°C; b.p. 907°C. Malleable at 100-I50°C; 
strongly electropositive. Zinc foil will ignite in pres- 
ence of moisture. Low toxicity. 

Ores and minerals: See calamine, franklinite, hydro- 
zincite, smithsonite, sphalerite, willemite, wurtzite. 

Sources; British Columbia; Japan; Mexico; U.S. (Colo- 
rado); Peru; Australia. 

Derivation; Extracted from ores by two distinct meth- 
ods, both starting with zinc oxide formed by roast- 
ing the ores: (I) the pyrometallurgical or distil- 
lation process wherein the zinc oxide is reduced 
with carbon in retorts from which the resultant zinc 
is distilled and condensed; and (2) the hydrometal- 
lurgical or electrolytic process wherein the zinc 
oxide is leached from the roasted or calcined mate- 
rial with sulfuric acid to form zinc sulfate solution 
which is electrolyzed in cells to deposit zinc on 
cathodes. 

Grades: Special high-grade (99.990%); high-grade 
(89.90%); intermediate (99.5%); brass special (99%); 
prime western (98%). 

Forms available; Slab, rolled (strip, sheet, rod, tub- 
ing), wire, mossy zinc, zinc dust powder (99% pure); 
single crystals; zinc anodes. 

Hazard (dust): Flammable, dangerous fire and explo- 
sion risk. See also zinc dust. 

Uses; Alloys (brass, bronze, and die-casting alloys); 
galvanizing iron and other metals; electroplating; 
metal spraying; automotive parts; electrical fuses, 
anodes; dry cell batteries; fungicides; nutrition (es- 
sential growth element). Roofing, gutters; engravers’ 
plates; cable wrappings; organ pipes. 

Shipping regulations: (Dust or powder) (Air) Flam- 
mable Solid label. 

For further information refer to American Zinc In- 
stitute, 292 Madison Ave., New York. 

zinc 65. Radioactive isotope of mass number 65. 

Properties; Half-life, 250 days; radiation, beta and 
gamma. 

Derivation; Pile irradiation of zinc metal and, in the 
cyclotron, by bomterding copper 65 with deuterons. 

Forms available: Zinc metal and zinc chloride in hy- 
drochloric acid solution. 

Hazard: A radioactive poison. 

Uses: Tracer nuclide in study of wear in alloys, the 
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nature of phosphor activators, galvanizing, the func- 
tion of traces of zinc in body metabolism, the func- 
tions of oil additives in lubricating oils, etc. 

Shipping regulations: Consult regulations. 

zinc abietate. See zinc resinate. 

zinc acetate Zn(C 2 H 302)2 • 2 H 2 O. 

Properties: White, monoclinic, crystalline plates; pearly 
luster; faint acetous odor; astringent taste. Soluble 
in water and alcohol. Sp. gr. 1.735; loses 2 H 2 O at 
100°C; m.p. 200° C (decomp.). Low toxicity. 
Derivation: Action of acetic acid on zinc oxide. 
Containers: Bottles; cartons; fiber drums; carlots. 
Also available in solution. 

Uses: Medicine; preserving wood; textile dyeing 
(mordant and resist); zinc chromate; laboratory rea- 
gent; feed additive; cross-linking agent for polymers; 
ingredient of dietary supplements (up to 1 mg daily). 

zinc acetylacetonate Zn[OC(CH 3 ):CHCO(CH 3 )] 2 . 
Properties: Crystalline solid; m.p. 138°C; b.p. sub- 
limes. Very soluble in benzene and acetone; decom- 
poses in water. Low toxicity. 

Uses: Catalyst in synthesis of long-chain alcohols and 
aldehydes; textile weighting agent. 

“Zincalume,”^** Trademark for a bright zinc electro- 
plating process for consumer’s goods and military 
materials. The bath contains zinc cyanide, sodium 
cyanide, sodium hydroxide, and addition agents. 

zinc ammonium chloride ZnCh ' 2 NH 4 CI. A complex 
salt. Double salts with 3 or 6 molecules ammonium 
chloride have also been prepared. 

Properties: White powder or crystals; soluble in 
water; sp. gr. 1.8. Low toxicity. 

Grade; Technical (foaming and nonfoaming). 
Containers: Bags; barrels; carlots. 

Uses: Welding; soldering flux; dry batteries; galvaniz- 
ing. 

zinc ammonium nitrite. ZnNH4(N02)3. 

Properties: White powder. Strong oxidizing agent. 
Hazard: Dangerous fire risk in contact with organic 
materials. 

Shipping regulations: (Rail) Yellow label. 

zinc antimonide Zn 3 Sb 2 . Silvery-white crystals; sp. 
gr. 6.33; m.p. 570°C. Decomposes in water. Used in 
thermoelectric devices. 

Hazard: May be toxic and irritant to skin. 

zinc arsenate. Various forms are known. The descrip- 
tion following is for zinc orthoarsenate, Zn 3 (As 04)2 • 
8 H 2 O. 

Properties: Wliite, odorless powder; sp. gr. 3.31 (I5°C); 
loses IH 2 O at 100°C. Insoluble in water; soluble 
in acids and alkalies. 

Derivation: (a) Occurs in nature as mineral koettig- 
ite; (b) by reactoin of a solution of sodium arsenate 
and a soluble zinc salt. 

Hazard: Highly toxic by ingestion and inhalation. 

Use: Insecticide; wood preservative. 

Shipping regulations: (Rail, Air) Poison label. 

zinc arsenite (zinc metaarsenite; ZMA) Zn(As 02 ) 2 . 
Properties: Colorless powder, soluble in acids, insolu- 
ble in water. Federal Specification TT-W-58I de- 
scribes the composition of the solution used for 
wood preservation. 

Hazard: Highly toxic by ingestion and inhalation. 

Uses: Timber preservative; insecticide. 

Shipping regulations: (Rail, Air) Poison label. 


zinc bacitracin. 

Properties: Creamy-white powder; slightly soluble in 
water; good thermal stability. Usually has 50-60 
units/mg of bacitracin activity. Nontoxic. 

Derivation: Action of zinc salts on bacitracin broth. 
Grade: U.S.P. 

Use: Preserving silage for feed; medicine. 

zinc borate. Typical composition: ZnO 45%, B 2 O 3 
34%. May have 20% water of hydration. 

Properties: White, amorphous powder; soluble in di- 
lute acids; slightly soluble in water. Zinc borate of 
composition 3ZnO • 2 B 2 O 3 has a sp. gr. 3.64; m.p. 
980° C. Nonflammable; low toxicity. 

Derivatoin: Interaction of the oxides at 500-1000°C, 
or of zinc oxide slurries with solutions of boric acid 
or borax. 

Uses: Medicine; fireproofing textiles; fungistat and 
mildew inhibitor; flux in ceramics. 

zinc bromate ZnfBrOs): • 6H2O. 

Properties: White solid; sp. gr. 2.566; m.p. 100°C; 
deliquescent; loses 6 H 2 O at 200°C. Very soluble in 
water. 

Hazard: Dangerous fire risk in contact with organic 
materials; strong oxidizing agent. 

Shipping regulations: (Air) Oxidizer label. 

zinc bromide ZnBr 2 . 

Properties: White, hygroscopic, crystalline powder. 
Soluble in water, alcohol and ether. Sp. gr. 4.219; 
m.p. 394°C; b.p. 650°C. Low toxicity. 

Derivation: Interaction of solutions of barium bro- 
mide and zinc sulfate, with subsequent crystalliza- 
tion. 

Uses: Medicine; photography (plates, papers); manu- 
facture of rayon. A solution of 80% zinc bromide is 
used as a radiation viewing shield. 

zinc butylxanthate Zn(C(H 90 CS 2 ) 2 . 

Properties: White powder; sp. gr. 1.45; decomposes 
when heated; moderately soluble in benzene and 
ethylene dichloride; slightly soluble in acetone; 
insoluble in water and gasoline. 

Use: Ultra-accelerator used in self-curing rubber 
cements. 

See also xanthate. 

zinc cadmium sulfide. A fluorescent pigment; a phos- 
phor. 

Hazard: Probably toxic. See cadmium. 

zinc caprylale (zinc octanoate) Zn(CsHi 502 ) 2 - 
Properties: Lustrous scales; slightly soluble in boiling 
water, fairly soluble in boiling alcohol. M.p. 136°C. 
Decomposes in moist amosphere giving oft caprylic 
acid. 

Derivation: By precipitation from a solution of am- 
monium caprylate with zinc sulfate. 

Use: Fungicide. 

zinc carbolate. See zinc phenate. 
zinc carbonate ZnCOi. 

Properties: White, crystalline powder. Soluble in acids, 
alkalies and ammonium salt solutions; insoluble in 
water. Sp. gr. 4.42-4.45; evolves carbon dioxide at 
300°C. Nontoxic. 

Derivation: (a) Grinding the mineral smithsonite; (b) 
Action of sodium bicarbonate on a solution of a zinc 
salt. 

Uses: Ceramics; fire-proofing filler for rubber and 
plastic compositions exposed to flame temperature; 
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cosmetics and lotions; pharmaceuticals (ointments, 
dusting powders); zinc salts; feed additive. 

zinc chlorate Zn(C 103)2 • dHjO. 

Properties: Colorless to yellowish crystals; deliques- 
cent; sp. gr. 2.15; decomposes at 60°C. Soluble in 
water and alcohol; soluble in glycerin and ether. 
Hazard: Dangerous fire risk in contact with organic 
materials. Strong oxidizing agent. 

Shipping regulations: (Rail) Yellow label. (Air) Oxi- 
dizer label. 

zinc chloride ZnCli. 

Properties: White granular deliquescent crystals or 
crystalline powder; soluble in water, alcohol, glycer- 
ine and ether. Sp. gr. 2.91; m.p. 290°C; b.p. 732°C. 
A 10% solution is acid to litmus. 

Derivation: Action of hydrochloric acid on zinc or 
zinc oxide. 

Method of purification: Recrystallization. 

Grades: C.P.; technical. Fused; crystal; granulated; 
621^ % solution; 50% solution; U.S.P. 

Containers: Bottles; drums; tank cars; tank trucks. 
Hazard; (Solid) Skin irritant. (Solution) Severe irri- 
to skto awd teswe. (as fwTOC.) i 

cubic meter of air. 

Uses: Galvanizing iron; catalyst; dehydrating and 
condensing agent in organic synthesis; wood pre- 
servative; soldering fluxes; burnishing and polishing 
compounds for steel; electroplating; antiseptic and 
deodorant preparations (up to 2% solution); textiles 
(mordant, carbonizing agent, mercerizing, sizing and 
weighting compositions, resist for sulfur colors, 
albumin colors and para red); adhesives; dental ce- 
ments; glass etching; petroleum refining; parchment; 
dentrifices; embalming and taxidermists’ fluids; medi- 
cine; dyestuffs; pigments; antistatic; feed additive; 
denaturant for alcohol; dietary supplement. 

Shipping regulations; (Air) Corrosive label. 

zinc chloride, chromated. A mixture of zinc chloride 
and sodium dichromate used as a wood preservative. 
Federal Specification TT-W-551 requires that it con- 
tain not less than 77.5% zinc chloride and 17.5% 
sodium dichromate dihydrate. 

Hazard; Toxic by ingestion. 

zinc chloroiodide. Mixture of zinc chloride and 
iodide. 

Properties; White powder. Soluble in water. 

Uses; Disinfectant; pharmaceutical preparations. 

zinc chromate ZnCr 04 . There is a series of com- 
pounds in which the ratio of ZnO to CvOi is 5:1, 
4:1, 2:1, 1:1 and 1:2, usually with some water of 
c^stallization. The basic compounds containing the 
highest zinc content are more insoluble and stable 
than the acidic compounds. The following is a de- 
scription of ZnCr04. 

Properties: Yellow powder; sp. gr. 3.40; insoluble in 
water; soluble in acids. 

Derivation: Action of chromic acid on slurries of zinc 
oxide, or on zinc hydroxide. 

Grades: Technical; C.P. 

Containers; Bottles, drums. 

Hazard; Toxic by ingestion and inhalation; strong 
irritant. A carcinogen. Tolerance, 0.1 mg per cubic 
meter of air. 

Uses: Artists’ color; varnishes; pigment in rust- 
resistant primer and automotive paints; to impart 
corrosion resistance to epoxy laminates. 

See also zinc yellow (principally zinc potassium chro- 
mate). 


“Zincrometal.”^ Trademark for a precoated, highly 
corrosion-resistant steel designed chiefly for use in 
automobile bodies. The coating is stated to be com- 
prised of two parts; an undercoat of zinc-chromium 
solution and a topcoat of zinc-rich epoxy-based 
resin. The combination of coatings is applied to 
the steel before shaping and other mechanical pro- 
cessing. The effectiveness of this product is said to 
be greater than that of other anticorrosion systems. 

zinc cyanide Zn(CN) 2 . 

Properties: White powder. Sp. gr. 1.852; m.p. 800° C 
(decomposes); soluble in dilute mineral acids with 
production of hydrogen cyanide; soluble in alkalies; 
insoluble in water and alcohol. 

Derivation: By precipitation of a solution of zinc sul- 
fate or chloride with potassium cyanide. 

Grade; Technical. 

Containers: Glass bottles; kegs; drums. 

Hazard: Highly toxic by ingestion and inhalation. 
Uses: Medicine; metal plating; chemical reagent; in- 
secticide. 

Shipping regulations: (Air) Poison label. (Rail) Con- 
sult regulations. 

zinc dialkyiffitViiopTnospTnate. A Vote oil additive for 
corrosion resistance, wear resistance, antioxidant. 

zinc dibenzyidilhiocarbamate Zn[SCSN(C7H7)2]2. 
Properties: White powder; sp. gr. 1.41; melting range 
165-175°C; moderately soluble in benzene and 
ethylene dichloride; insoluble in acetone, gasoline, and 
water. 

Uses; Accelerator for latex dispersions and cements. 

zinc dibutyldithiocarbamale Zn[SC(S)N(CiHsi) 2 ] 2 . 
Properties: White powder; sp. gr. (20/20°C) 1.24; 
melting range 104-108°C; pleasant odor. Soluble in 
carbon disulfide; benzene, and chloroform; insoluble 
in water. 

Uses: Accelerator for latex dispersions, cements, etc.; 
ultra-accelerator for lubricating oil additive. 

zinc dichromate ZnCr207 • 3 H 2 O. 

Properties: Orange-yellow powder; soluble in acids 
and hot water; insoluble in alcohol and ether. 
Derivation: Action of chromic acid on zinc hydroxide. 
Hazard: Toxic by ingestion and inhalation. 

Use: Pigment. 

zinc diethyl. See diethylzinc. 

zinc diethyldithiocarbamate Zn[SC(S)N(C2H5)2]2. 
Properties: White powder; sp. gr. (20/20° C) 1.47; melt- 
ing range 1 72-1 76° C. Soluble in carbon disulfide, 
benzene and chloroform; insoluble in water. 
Containers; Drums. 

Hazard; Strong irritant to eyes and mucous mem- 
branes. 

Uses; Rubber vulcanization accelerator, especially latex 
foam; heat stabilizer for polyethylene. 

zinc dimethyldithiocarbamate. See ziram. 

zinc dimethyldithiocarbamate cyclohexylamine complex 
(zinc dithioamine complex). White powder or slurry 
of low solubility. 

Hazard: Toxic by ingestion. 

Uses: Fungicide; rodent poison; deer and rabbit 
repellent. 

zinc dioxide. See zinc peroxide. 

zinc dithionite. See zinc hydrosulfite. 

zinc dust. A gray powder. 

Grades: Commercial; pigment. 

Containers: Drums; carlots. 
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Hazard: Dangerous fire risk. May form explosive mix- 
tures with air; in bulk when damp may heat and ignite 
spontaneously on exposure to air. 

Uses: Zinc salts and other zinc compounds; reducing 
agent, precipitating agent, purifier, catalyst; rust-re- 
sistant paints; bleaches; pyrotechnics; soot-removal; 
pipe-thread compounds; sherardizing; decorative 
effect in resins; autobody coatings. 

Shipping regulations: (Air) Flammable Solid label. 

zinc ethyl. See diethylzinc. 

zinc ethylenebisdithiocarbamate. See zineb. 

zinc 2-ethylhexoate. See zinc octoate. 

zinc ethylsulfate Zn(C2H5S04)2 • 2 H 2 O. 

Properties: Colorless, hygroscopic, crystalline leaflets. 
Soluble in water and alcohol. 

Derivation: Interaction of zinc hydroxide and diethyl 
sulfate. 

Use: Organic synthesis, 
zinc fluoride ZnFz. 

Properties: White powder. Soluble in hot acids; slightly 
soluble in water; insoluble in alcohol. Sp. gr. (15°C) 
4.84; m.p. 872°C; b.p. about 1500°C. 

Derivation: (a) Action of hydrofluoric acid on zinc hy- 
droxide; (b) Addition of sodium fluoride to a solution 
of zinc acetate. 

Grade: Technical, about 95% pure. 

Containers: Drums, barrels. 

Hazard: Toxic. Tolerance (as F), 2.5 mg. per cubic 
meter of air. 

Uses: Ceramic glazes and enamels; impregnating lum- 
ber; galvanizing. 

zinc fluoroborate Zn(BF 4 ) 2 . Colorless liquid, handled as 
40 or 48% solution. 

Uses: Plating and bonderizing; resin curing. 

zinc fluorosilicate (zinc silicofluoride) ZnSiF 6 • 6 H 2 O. 
Properties: White crystals; sp. gr. 2. 104. Decomposes on 
heating; soluble in water. 

Derivation: Reaction of zinc oxide and fluosilicic acid. 
Uses: Concrete hardener; laundry sour; preservative; 
mothproofing agents. 

zinc formaldehyde sulfoxylate Zn(HS 02 • CH 20)2 (nor- 
mal); Zn(OH)(HS 02 • CH 2 O) (basic). 

Properties: Rhombic prisms. Very soluble in water (nor- 
mal) (basic form is insoluble in water); insoluble in 
alcohol. Decomposes in acid. 

Derivation: Reaction offormaldehydeandzincsulfoxy- 
late. 

Grades: Basic; normal. 

Containers: 250-lb and 300-lb drums. 

Hazard: Probably toxic by ingestion. 

Uses: Stripping and discharging agent for textiles. 

See also hydrosulfite-formaldehyde preparations. 

zinc formate Zn(CH 02 ) 2 ' 2 H 2 O. 

Properties: White crystals; sp. gr. (20° C) 2.207; loses 
2 H 2 O at 140° C. Soluble in water; insoluble in alcohol. 
Derivation: Action of formic acid on zinc hydroxide. 
Hazard: May be toxic by ingestion. 

Uses: Catalyst for production of methyl alcohol; water- 
proofing agent; textiles; antiseptic. 

zinc gluconate. Dietary supplement and food additive; 
vitamin tablets. 

zinc glycerophosphate (zinc glycerinophosphate) 
C3H5(0H)20P03Zn. 

Properties: White, amorphous powder. Soluble in 
water; insoluble in alcohol and ether. 


Derivation: Action of glycerophosphoric acid on zinc 
hydroxide. 

Use: Medicine. 

Zinc green. One of a group of brilliant green pigments 
consisting of mbctures of Prussian blue and zinc yellow. 
They are permanent to light but not to alkali or water. 
Used for flat wall paints and interior work. 

Zinc hydrosulfite (zinc dithionite) (ZnS204). 

Properties: White, amorphous solid; soluble in water. 
Grade: Technical. 

Containers: Cartons, drums; carlots. 

Uses: Brightening groundwood, kraft, and other paper 
pulps; treatment of beet and cane sugar juices; depres- 
sant in mining flotations; bleaching textiles, vegetable 
oils, straw, hemp, vegetable tannins, animal glue, etc. 

Zinc hydroxide Zn (OH) 2 . 

Properties: Colorless crystals; sp. gr. 3.053; decomposes 
125°C. Very soluble in water. Forms both zinc salts 
and zincates. 

Derivation: Addition of a strong alkali to a solution of a 
z/ffc ss!t. 

Uses: Intermediate; absorbent in surgical dressings; 
rubber compounding. 

zinc hypophosphite Zn(H2P02)2 • H 2 O. 

Properties: White hygroscopic crystals. Soluble in 
water and alkalies. 

Derivation: Action of hypophosphorous acid on zinc 
hydroxide. 

Use: Medicine. 

zinc iodide Znh. 

Properties: Hygroscopic, white, crystalline powder; 
sharp, saline taste. Turns brown on exposure to light 
or air. Soluble in water, alcohol and alkalies. Sp. gr. 
4.67; m.p. 446° C; b.p. 625° C (decomposes). 
Derivation: Interaction of barium iodide and zinc 
sulfate, with subsequent crystallization. 

Uses: Medicine (topical antiseptic); analytical reagent. 

zinc lactate Zn(C 3 H 503)2 • 3 H 2 O. 

Properties: VTiite crystals. Soluble in water. Com- 
bustible. Low toxicity. 

Derivation: Action of lactic acid on zinc hydroxide. 
Use: Medicine. 

zinc laurate Zn(Ci2H2302)2. 

Properties: White powder; m.p. 128° C; almost insoluble 
in water and alcohol. Combustible. Low toxicity. 
Derivation: Precipitation of a soluble coconut oil soap 
with a solution of a zinc salt. 

Containers: Barrels. 

Uses: Paints; varnishes; rubber compounding (softener 
and activator). 

zinc linoleate Zn(Ci7H3iCOO)2. Brown solid contain- 
ing 8.5 to 9.5% zinc. Combustible. Low toxicity. 
Derivation: Precipitation from solutions of sodium 
linoleate and soluble zinc salt, or by fusion of the fatty 
acid and zinc oxide. 

Uses: Paint drier, especially with cobalt and manganese 
soaps. 

zinc malate Zn(OOCCH 2 CHOHCOO) • 3 H 2 O. 
Properties: White, crystalline powder. Soluble in water. 
Combustible. Low toxicity. 

Derivation: Action of malic acid on zinc hydroxide. 
Use: Medicine. 

zinc 2-mercapfobenzothiazole Zn(C7H4NS2)2. Rubber 
accelerator; fungicide. 
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zinc molybdate ZnMoOj • 2 H 2 O. 

Properties: Solid; sp. gr. 3.3; m.p. 1650°C (approx); 
insoluble in water. 

Uses; Anticorrosion agent; starting material for growing 
single crystals. 

zinc naphthenate Zn(C 6 H 5 COO) 2 . 

Properties; Amber, viscous, basic liquid or basic solid. 
The liquid contains 8-10% Zn, the solid contains 16% 
Zn. Very soluble in acetone. Combustible. Low 
toxicity. 

Derivation; Fusion of zinc oxide or hydroxide and 
naphthenic acid, or precipitation from mixture of 
soluble zinc salts and sodium naphthenate. 
Containers: Small metal drums; fiber drums. 

Uses: Drier and wetting agent in paints, varnishes and 
resins; insecticide, fungicide, and mildew preventive; 
wood preservative; waterproofing textiles; insulating 
materials. 

zinc nitrate Zn(N03)2 • 6 H 2 O. 

Properties; Colorless lumps or crystals. Soluble in water 
and alcohol. Sp. gr. (13°C) 2.065; m.p. 36.4° C; loses 
water of crystallization between 105 and 131°C. 
Derivation; Action of nitric acid on zinc or zinc oxide. 
Containers: Drums; carlots. 

Hazard: Dangerous fire and explosion risk; strong 
oxidizing agent. Moderately toxic. 

Uses; Acidic catalyst; latex coagulant; medicine; 
reagent and intermediate; mordant. 

Shipping regulations: (Rail) Nitrates, n.o.s., Yellow 
label. (Air) Oxidizer label. 

zinc octanoate. See zinc caprylate. 

zinc octoate (zinc 2 -ethylhexoate) 
Zn(OOCCH(C2H5)C4H9)2. 

Properties: Light straw-colored viscous liquid. Sp. gr, 
1.16; insoluble in water, soluble in common organic hy- 
drocarbon solvents. Combustible. Low toxicity. 

Use: Catalyst. 

zinc oleate Zn(Ci 7 H 33 COO) 2 . 

Properties; Dry, white to tan, greasy, granular powder, 
containing from 8.5 to 10.5% zinc; m.p. 70°C. Soluble 
in alcohol, ether, carbon disulfide and ligroin; in- 
soluble in water. Combustible. Low toxicity. 
Derivation; Interaction of solutions of zinc acetate and 
sodium oleate, or by fusion of zinc oxide and oleic 
acid. 

Uses; Paints, resins and varnishes (drier). 

“Zincon.”'*’ Trademark for 2-carboxy-2-hydroxy-5'- 
sulfoforrnazylbenzene used in colorimetric determina- 
tion of zinc and copper. 

zinc orthoarsenate. See zinc arsenate, 
zinc orthophosphate. See zinc phosphate, 
zinc orthosilicate. See zinc silicate. 

zinc oxalate ZnC 204 ■ 2 H 2 O. 

Properties; White powder. Soluble in acids and alkalies; 
slightly soluble in water. Sp. gr. (24° C) 2.562; m.p. 
(dec) lOlPC. Combustible. 

Derivation: Interaction of zinc sulfate and sodium 
oxalate. 

Uses; Zinc oxide; organic synthesis. 

zinc oxide (Chinese white; zinc white) ZnO. 

Properties; Coarse white or grayish powder; odorless; 
bitter taste; absorbs carbon dioxide from the air; has 
greatest ultraviolet absorption of all commercial pig- 
ments; sp. gr. 5.47; m.p. 1975°C; soluble in acids and 
alkalies; insoluble in water and alcohol. Noncom- 
bustible; nontoxic as powder. 

Derivation: (a) Oxidation of vaporized pure zinc 


(French process) or (b) roasting of zinc oxide ore 
(franklinite) with coal and subsequent oxidation with 
air; (c) similar treatment starting with other ores; (d) 
oxidation of vapor-fractionated die castings. 

Grades; American process, lead-free; French process, 
lead-free, green seal, red seal, white seal (according to 
fineness); leaded (with lead sulfate); U.S.P., single 
crystals. 

Containers; Boxes; drums; multiwall paper bags. 

Hazard: ZnO fume is harmful by inhalation. Tolerance 
(fume), 5 mg per cubic meter in air. ZnO powder 
reacts violently with chlorinated rubber at 215°C. 

Use: Accelerator activator, pigment, and reinforcing 
agent in rubber; ointments; pigment and mold- 
growth inhibitor in paints; ceramics; floor tile; glass; 
zinc salts; feed additive; dietary supplement; seed 
treatment; cosmetics; semiconductor in electronic 
devices; photoconductor in office copying machines 
and in color photography; piezoelectric devices. 

zinc oxychloride. A saturated solution of zinc chloride 
and zinc oxide. Used in dentistry. 

zinc palmitate Zn(Ci 6 H 3 i 02 ) 2 . 

Pift'pert.vts'. Wtoe aTiv5rpliVtt\vs powdw, sf.. gr. LllL, 
m.p. lOCFC; insoluble m water and alcohol; slightly 
soluble in benzene and toluene. Combustible; low 
toxicity. 

Containers; Cartons, bags. 

Uses: Flatting agent in lacquer; pigment suspending 
agent for paints; rubber compounding; lubricant in 
plastics. 

zinc perborate Zn(B 03)2 with water of hydration. 

Properties; Amorphous, white powder; insoluble in 
water but slowly decomposed by it, liberating hydro- 
gen peroxide. 

Derivation; Interaction of sodium peroxide, boric acid 
and zinc salt, or of boric acid and zinc peroxide. 

Containers; Tins, glass bottles. 

Hazard; Fire risk when wet, in contact with organic 
materials. 

Uses: Medicine; oxidizing agent. 

zinc permanganate Zn(Mn04)2 • 6 H 2 O. 

Properties: Violet-brown or black, hygroscopic crystals; 
sp. gr. 2.47; loses 5 H 2 O at 100°C. Decomposes on 
exposure to light and air. Soluble in water and acids; 
decomposes in alcohol. 

Grade: Technical (about 95% pure). 

Containers: Glass bottles, tins. 

Hazard: Dangerous fire risk in contact witih organic 
materials; strong oxidizing agent. 

Uses; Oxidizing agent; medicine (antiseptic). 

Shipping regulations: (Rail) Yellow label. (Air) Oxidizer 
label. 

zinc peroxide (zinc dioxide) Zn 02 . 

Properties: White powder containing 45-60% ZnOi, 
balance ZnO; sp. gr. 1.571; decomposes rapidly above 
150°C. Decomposes in acids, alcohol, acetone; in- 
soluble in water but decomposed by it. 

Derivation: Action of barium peroxide on zinc sulfate 
solution, followed by filtration. 

Grades; U.S.P. (mixture of peroxide, carbonate and hy- 
droxide); technical, 50-60%. 

Containers; Glass bottles; drums. 

Hazard: Severe explosion risk when heated; explosive 
range from 190°C to 212°C. Fire risk in contact 
with organic materials. Strong oxidizing agent. 

Uses: Cosmetics; medicine; high-temperature oxidation 
reactions. 

Shipping regulations: (Rail) Yellow label. (Air) Oxidizer 
label. 
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zinc phenate (zinc carbolate; zinc phenolate) 

ZnCQHsO)!. (May be only a mixture of zinc oxideand 
phenol.) 

Properties: White powder. Soluble in alcohol; sliglnly 
soluble in water. Combustible. 

Derivation; By heating zinc hydroxide with phenol and 
extracting with alcohol. 

Hazard: Probably toxic by ingestion. 

Uses; Medicine; insecticide. 

zinc 1,4-phenolsuIfonate (zinc sulfophenate; zinc sulfo- 
carbolate) Zn(S03C6H40H)2 • 8H2O. 

Properties: Colorless, transparent crystals or white 
granular powder; odorless; astringent metallic taste; 
effloresces in air; turns pink on exposure to air and 
light; loses water of crystallization at 120°C; soluble 
in water and alcohol. 

Derivation: By heating zinc hydroxide with para-phe- 
nolsulfonic acid. 

Grade: Technical. 

Containers; Glass bottles; drums. 

Hazard; Probably toxic by ingestion. 

Use: Insecticide; medicine (sntiseptic). 

zinc phosphate (zinc orthophosphate; zinc phosphate, 
tribasic) Zn3(P04)2. 

Properties; White powder. Soluble in acids and am- 
monium hydroxide; insoluble in water. Sp. gr. 3.998 
(15°C); m.p. 900° C. Low toxicity. 

Derivation; Interaction of zinc sulfate and trisodium 
phosphate. 

Grade: Technical, about 98% pure. 

Containers; Boxes; wooden kegs; glass bottles. 

Uses; Dental cements; phosphors; conversion coating of 
steel, aluminum, and other metal surfaces. 

zinc phosphide ZnsP:. 

Properties: Dark gray, gritty powder; sp. gr. 4.55 
(I5°C); m.p. >420° C; stable if kept diy; insoluble in 
alcohol; soluble in acids; decomposes in water. 

Derivation: By passing phosphine into a solution of zinc 
sulfate. 

Grade; Technical, about 80-85% pure. 

Containers: Tins; glass bottles. 

Hazard: Highly toxic by ingestion. Reacts violently 
with oxidizing agents; produces toxic and flammable 
phosphine by reaction with acids. 

Uses: Medicine; rat poisons. 

Shipping regulations: (Air) Poison label. (Rail) Poison- 
ous solids, n.o.s., Poison label. 

zinc potassium chromate. See zinc yellow. 

zinc potassium iodide. See potassium zinc iodide. 

zinc propionate Zn(OOCC2H5)2. 

Properties; Platelets, tablets, or needlelike crystals. 
Fairly soluble in water, slightly soluble in alcohol. 
Decomposes in moist atmosphere, liberating propionic 
acid. Combustible; low toxicity. 

Derivation: By dissolving zinc oxide in dilute propionic 
acid and concentrating the solution. 

Use; Fungicide on adhesive tape. 

zinc pyrophosphate Zn2P207. 

Properties; \^ite powder; sp. gr. 3.756 (23° C); soluble 
in acids and alkalies; insoluble in water. 

Containers: Wooden kegs or fiber drums. 

Use; Pigment. 

zinc resinate. 

Properties; Powder; clear amber lumps, or yellowish 


liquid. May be acid, basic or neutral. Soluble in some 
organic solvents (ether, amyl alcohol). Combustible. 
Chief constituent; Zinc abietate. 

Derivation; By fusion of zinc oxide and rosin, or by 
precipitation from solutions of zinc salts and sodium 
resinate. 

Containers: 55-gal drums. 

Uses; Wetting, dispersing and hardening agent; drier in 
paints, varnishes and resins. 

zinc rhodanide. See zinc thiocyanate. 

zinc ricinoleate 

Zn[CH3(CH2)5CHOHCH2CH;CH(CH2)7CC)2]2. 
Properties: Fine white powder with faint fatty acid odor. 
M.p. 92-95° C; sp. gr. (25/25°C) 1.10. Combustible. 
Low toxicity. 

Containers: 50-lb bags. 

Uses; Fungicide; emulsifier; greases; lubricants; water- 
proofing; lubricating-oil additive; stabilizer in vinyl 
compounds. 

“Zincrometal.”’'’ Trademark for a precoated, highly 
cDTTDsion-Tesislant sice) designed chieUy for vse in 
automobile bodies. The coating is stated to be com- 
prised of two parts; an undercoat of zinc-chromium 
solution and a topcoat of a zinc-rich epoxy-based 
resin. The combination of coatings is applied to the 
steel before shaping and other mechanical process- 
ing. The effectiveness of this product is said to be 
greater than that of other anticorrosion systems. 

zinc salicylate Zn[C6H4(OH)COO]2 ■ 3H2O. 

Properties: White, crystalline needles or powder; soluble 
in water and alcohol. Combustible; low toxicity. 
Derivation; By heating zinc hydroxide and salicylic acid. 
Use: Medicine (antiseptic). 

zinc selenide ZnSe. 

Properties: Yellowish to reddish solid; sp. gr. 5.42 (15/ 
4°C); m.p. above 1 lOlPC. Insoluble in water. 

Hazard: Moderately toxic; fire risk in contact with 
water or acids. 

Use: Windows in infrared optical equipment. 

zinc silicate (zinc orthosilicate) Zn2SiOj. See also wille- 
mite. 

Properties: White crystals; sp. gr. 4.103; m.p. 1509° C. 
Insoluble in water. 

Uses: Phosphors; spray ingredients; to remove traces of 
copper from gasoline. 

zinc silicofluoride. See zinc fluorosilicate. 

zinc-silver oxide battery. Primary or secondary batte^ 
used where space and weight are critical, i.e., in 
missiles. The batterj' has large energy output for its 
weight, but the components are expensive and the 
cycle life is short. To avoid deterioration, potassium 
hydroxide electrolyte is added just before use. 

See also battery. 

zinc stearate ZnfCigHssCb):. Percentage ofzincmay vary 
according to intended use, some products being more 
basic than others. 

Properties: (pure substance) White, hydrophobic 
powder, free from grittiness; faint odor, sp. gr. 1.095; 
m.p. about 130°C. Soluble in acids; soluble in com- 
mon solvents when hot; insoluble in water, alcohol 
and ether. Nontoxic. Combustible. 

Derivation: Action of sodium stearate on solution of 
zinc sulfate. 

Grades: U.S.P.; technical; available free from chick 
edema factor. 
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Containers; Glass bottles, bags, cartons, carlots. 

Uses: Cosmetics, lacquers, plastics, powder metal- 
lurgy; lubricant; mold-release agent; filler; antifoamer; 
heat and light stabilizer; medicine (dermatitis); tablet 
manufacture; dietarj' supplement. 

zinc subcarbonate. See zinc carbonate, precipitated. 

zinc sulfate (white vitriol; white copperas; zinc vitriol) 
ZnS04 ■ 7 H 2 O. 

Properties: Colorless c^stals, small needles or granular 
crystalline powder, without odor; astringent, metallic 
taste; efflorescent in air. Solutions acid to litmus. 
Sp. gr. 1.957 (25/4°C); m.p. lOtTC; loses 7 H 2 O at 
280°C; soluble in water and glycerol; insoluble in 
alcohol. Low toxicity. 

Derivation; (a) Roasting zinc blende and lixiviating, 
with subsequent purification; (b) action of sulfuric 
acid on zinc or zinc oxide. 

Grades: Technical; U.S.P.; reagent. 

Containers: Glass bottles; barrels; fiber drums; multi- 
wall paper sacks. 

Uses; Precipitating agent for viscose rayon; trace 
nutrient in animal feeds; fertilizer ingredient; fungicide; 
ore flotation; water purification; gSvanizing. 

zinc sulfate monohydrate ZnSOj • H 2 O. 

Properties; White, free-flowing powder; soluble in 
water; insoluble in alcohol. 

Uses; Rayon manufacture; agricultural sprays; chemical 
intermediate; dyestuffs; electroplating. 

zinc sulfide ZnS. Exists in two crystalline forms, alpha 
(wurtzite) and beta (sphalerite). 

Properties: Yellowish-white powder, stable if kept dry. 
Alpha: sp. gr. 3.98. Beta: sp. gr. 4.102; changes to 
alpha form at 1020° C; sublimes at I I80°C. Soluble in 
acids; insoluble in water. Low toxicity. 

Derivation; By passing hydrogen sulfide gas into a solu- 
tion of a zinc salt. 

Grades: Technical; C.P., fluorescent or luminous; sin- 
gle ciystals. 

Containers: I-lb bottles; barrels; bags. 

Uses: Pigment; white and opaque glass; base for color 
lakes; rubber; plastics; dyeing (hydrosulfite process); 
ingredient of lithopone; phosphor in x-ray and tele- 
vision screens; luminous watch faces; fungicide. 

zinc sulfite ZnSOj • 2 H 2 O. 

Properties: White, crystalline powder; absorbs oxygen 
from the air to form sulfate. Loses 2H20 at 100°C; 
decomposes at 200° C. Soluble in sulfurous acid; in- 
soluble in cold water and alcohol; decomposes in hot 
water. Low toxicity. 

Derivation; Action of sulfurous acid on zinc hydroxide. 

Containers; Glass bottles; tins. 

Uses; Medicine; preservative for anatomical specimens. 

zinc sulfocarbolate. See zinc phenolsulfonate. 

zinc sulfocyanate. See zinc thiocyanate. 

zinc sulfophenate. See zinc phenolsulfonate. 

zinc sulfoxylate ZnSOa. 

Properties; White crystalline material; decomposed by 
heat; salt of unstable sulfoxylic acid, H 2 SC) 2 ; a strong 
reducing agent. 

Derivation: Action of zinc and sulfuryl chloride in 
ethereal solution, or of sulfur dioxide on granulated 
zinc in absolute alcohol. 

Containers: Fiber drums; multiwall paper bags. 

Use; Stripping agent in dyeing. 

zinc tclluride ZnTe. Reddish crystals; sp. gr. 6.34 
(15°C); m.p. 1238°C. Decomposes in water. Single 
crystals available for phosphors. 

Hazard; Moderately toxic. 


zinc thiocyanate (zinc rhodanide; zinc sulfocyanate) 
Zn(CNS) 2 . 

Properties: White hygroscopic powder or crystals. 
Soluble in water, alcohol and ammonium hydroxide. 
Low toxicity. 

Derivation; Interaction of zinc hydroxide and ammo- 
nium thiocyanate. 

Grades: Technical; solution; reagent; A.C.S. 

Containers: Glass bottles; drums. 

Uses: Analytical chemistry; swelling agent for cellulose 
esters; dyeing assistant. 

zinc thiophenate. A coined name for a class of peptizing 
agents for natural and synthetic rubbers. A typical ex- 
ample is the tert-butylphenyl sulfide, 

[(CH3)3CC6H4S]2Zn. 

zinc undecylenate [CH 2 ;CH(CH 2 )sCOO] 2 Zn. 

Properties: White amorphous powder; nearly insoluble 
in water and alcohol; m.p. I15-116°C. Combustible. 

Grade: N.F. 

Containers: Drums. 

Uses: Medicine (fungistat); cosmetics; chemical inter- 
mediate. 

zinc white. Zinc oxide paste used by commertAai artists. 
See also zinc oxide. 

zinc yellow (citron yellow, buttercup yellow, zinc potas- 
sium chromate, zinc chrome). 

Properties: Greenish-yellow pigment of comparatively 
low tinting strength. Partially water-soluble. Consists 
principally of zinc potassium chromate, about 4ZnO ■ 
K 2 O • 4Cr203 • 3 H 2 O. 

Derivation; Reaction of a solution of potassium di- 
chromate with zinc oxide and sulfuric acid. 

Containers; 250-lb bags. 

Hazard; Toxic by ingestion. 

Uses; Rust-inhibiting paints; artists’ color. 

zinc zirconium silicate ZnO • ZTO 2 ■ SiOa- 

Properties; White powder; sp. gr. 4.8; density 1151bs/cu 
ft; m.p. 2100°C; soluble in hydrofluoric acid; in- 
soluble in water and alkalies; slightly soluble in mineral 
acids and hot cone, sulfuric acid. Noncombustible. 

Containers: Bags, barrels, carloads. 

Uses; Opacifier for ceramic glazes. 

zineb. Generic name for zinc ethylenebis(dithiocarba- 
mate), Zn(CS 2 NHCH 2 ) 2 . 

Properties: Light-tan solid, insoluble in water; soluble in 
pyridine. Decomposes on heating. 

Derivation: Reaction of sodium ethylenebisdithiocar- 
bamate with zinc sulfate or other zinc salts. In practi- 
cal application as a fungicide these reactants are mixed 
in the presence of lime, and the zineb is not formed 
until after reaction of the carbon dioxide of the air with 
the film of the other chemicals on the leaf or fruit. 

Grades: Commercial dusts and wettable powders 
usually contain 65% active material. 

Hazard: Moderately toxic by inhalation and ingestion; 
irritant to eyes and muscous membranes. 

Uses; Insecticide and fungicide. 

zingerone (4,(4-hydroxy-3-methoxyphenyl)-2-butanone) 
H0C6H3(0CH3)CH2CH2C0CH3. 

Properties; Crystals; m.p. 40-41° C. Soluble in ether; 
sparingly soluble in water and petroleum ether. 

Use; Flavoring. 

“Zinol.”’’ Trademark for a special zinc resinate in solu- 
tion in mineral spirits. 

Hazard; Flammable; moderate fire risk. 

Uses; Printing ink; paint and varnish. 

“Zin-O-Lyte.”^® Trademark for a series of electroplating 
products for use in zinc cyanide plating baths. 
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“Zinophos.”” Trademark for a soil insecticide and 
neraatocide whose active ingredient is thionazin (q.v.). 

“Zinros.”’’ Trademark for a pale, high-melting zinc 
resinate used in adhesives; printing ink; rubber com- 
pounding. 

ziram. Generic name for zinc dimethyldithiocarbamate, 
Zn(SCSNCH3CH3)2. 

Properties: White and odorless when pure; sp. gr. 1.71; 
m.p. 246° C; almost insoluble in water; soluble in 
acetone, carbon disulfide, chloroform, in dilute 
alkalies , and in concentrated hydrochloric acid. 

Derivation: Reaction of sodium dimethyldithiocarba- 
mate with a soluble zinc salt in aqueous solution. 

Grades: 76% wettable powder; 90% technical powder. 

Containers: Multiwall bags; drums. 

Hazard: Moderately toxic; strong irritant to eyes and 
mucous membranes. 

Uses: Fungicide; rubber accelerator. 

“Zirberk.”*’ Trademark for ziram (q.v.). 

“Zircaloy,” Trademark for alloys of zirconium with low 
percentages of tin, iron, chromium, and nickel, used 
as cladding for nuclear fuel elements and other reactor 
applications. 

“Zirco.”^’° Trademark for an oil-soluble polymeric 
zirconyl complex in odorless mineral spirits. Not a 
paint drier in itself; has synergistic action on metallic 
driers. 

“Zircofrax.”^*” Trademark for super-refractory products 
from zirconium oxide and zirconium silicate. 

Properties; High heat resistance; great strength; high 
thermal conductivity; high resistance to attack by acids 
and acid slags; porosity about 25%; permeability low. 

Uses; Bricks and special shapes for ceramic kiln furni- 
ture and in chemical and metallurgical furnaces. 

zircon ZrSi04 or ZrOi • SiO:. A natural zirconium sil- 
icate; represents 60 to 70% of all zirconium used. 

Properties: Color brown, gray, red, colorless; luster 
adamantine; hardness 7.5; sp. gr. 4.68. Insoluble in 
acids. 

Occurrence: Georgia; Florida; Australia; Brazil. 

Uses: Source of zirconium oxide, metallic zirconium, 
and hafnium; abrasive; refractories; enamels; refrac- 
tory porcelain. 

Zircon Granular “G.””’ Trademark for zirconium 
silicate of 98% minimum purity. Used in refractories, 
enamel frits, and electrical insulation. 

“Zircon H-W Trademark for a compound made 
from the purified mineral by impact pressing, or by air 
ramming or slip casting. 

Properties: High density (230 Ibs/cu ft) helps resist the 
wetting and penetration of molten giMs. Resistant also 
to thermal spalling, fluxing conditions; has con- 
stancy of volume under soaking heat in excess of 
2900° F. 

Uses: To pave glass tank bottoms and floors; line sodium 
metaphosphate and sodium silicate furnaces; tap hole 
blocks for aluminum and nonferrous melting; nozzles 
for continuous steel casting. 

zirconia. See zirconium oxide. 

zirconic anhydride. See zirconium oxide. 

“Zirconite,””’ Trademark for foundry materials con- 
taining 97-98% zircon minimum. M.p. 4050-4100° F. 
Available as sand and flour. Used in foundries for 


cores, molds, and facings; reduces cleaning costs and 
produces smoother castings. 

zirconium Zr Metallic element of atomic number 40, 
group IVB of the periodic table. Atomic weight 91.22; 
valences 2,3 (halogens only), 4. There are 5 stable 
isotopes. 

Properties: Hard, lustrous, grayish, crystalline scales or 
gray amorphous powder; sp. gr. 6.4; m.p. about 
I850°C; b.p. 4371^ C; soluble in hot, very concen- 
trated acids; insoluble in water and cold acids. Corro- 
sion-resistant; low neutron absorption. Low toxicity. 
Sources: Zircon; baddeleyite (zirconia). 

Derivation; The ore is converted to a cyanonitride, 
which is chlorinated to obtain zirconium tetrachloride. 
This is reduced with magnesium (Kroll process) in 
inert atmosphere. The metal can be prepared in a 
highly pure and ductile form by vapor-phase decom- 
postion of the tetraiodide. Hafnium must be removed 
for uses in nuclear reactors (see hafnium). 

Grades: Plate, strip, bars, wire; sponge and briquettes; 
powder; foil; technical; pure (hafnium-free); single 
crystals. 

Hazard; Flammable and explosive as dust or powder, 
and in form of borings, shavings, etc. Tolerance (as 
Zr): 5 mg per cubic meter of air (applies to all Zr com- 
pounds). Powder should be kept wet in storage, and 
protective clothing should be worn. Safety data sheet 
available from Manufacturing Chemists Assn., Wash- 
ington, D.C. 

Uses: Nuclear technology; corrosion-resistant alloys; 
photoflash bulbs (foil); pyrotechnics; metal-to-glass 
seals; special welding fluxes; getter in vacuum tubes; 
explosive primers; acid manufacturing plants; deoxi- 
dizer and scavenger in steel manufacture. 

Shipping regulations: Many particulate forms require 
Yellow label (Rail) and are Not acceptable by air. 
Consult regulations for details. 

Note: Use of zirconium compounds in aerosol sprays as 
an antiperspirant has been restricted by FDA due to 
suspected toxicity. 

zirconium 95. Radioactive zirconium of mass number 
95. 

Properties; Half-life, 63 days; radiation, beta and 
gamma. 

Derivation; Obtained in a mixture with niobium from 
the fission products of nuclear reactor fuels. 

Forms available; Zirconium oxalate complex in oxalic 
acid solution. 

Hazard; Radioactive poison. 

Uses: To trace the flow of petroleum products in pipe- 
lines; to measure the rate of catalyst circulation in 
petroleum cracking plants; to study the cracking and 
polymerization of hydrocarbons with various catalysts; 
etc. 

Shipping regulations: Consult regulations. 

zirconium acetate H 2 Zr 02 (C 2 H 302)2 
Properties: (a) Available as aqueous solution, 22% 
Zr02. Clear to pale amber liquid; sp. gr. 1.46 (approx); 
pH 3. 8-4.2 (20°C); f.p. — 7°C; stable at room tempera- 
ture. (b) Available as 13% Zr02 (aqueous solution); 
sp. gr. I.20(approx);pH3.3-4.0(20°C); stable atroom 
temperature, but temperature of hydrolysis decreases 
with pH; undergoes exchange with anion exchange 
resins, but not with cation exchangers. 

Containers: Polyethylene-lined drums; carloads. 
Hazard: Tolerance (as Zr), 5 mg per cubic meter of air. 
Uses: Preparation of water repellents, pharmaceuticals, 
other chemicals. 
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zirconium acetylacetonate. See zirconium tetraacetyl- 
acetonate. 

zirconium ammonium floride (ammonium zirconifluo- 
ride) Zr(NH4)2F6. 

Properties; White ciystals. Soluble in water. 

Hazard; Toxic and irritant. Tolerance (as Zr), 5 mg per 
cubic meter of air. 

zirconium anhydride. See zirconium oxide. 

zirconium boride (zirconium diboride) ZrBj. 

Properties; Gray metallic crystals or powders; sp. gr. 
6.085; m.p. 3000° C; Mohs hardness 8; electrical re- 
sistivity 9.2 micro-ohm-cm at 20° C; excellent thermal 
shock resistance; poor oxidation resistance above 
1!00°C. 

Hazard; Tolerance (as Zr), 5 mg per cubic meter of air. 

Uses; Refractory for aircraft and rocket applications; 
thermocouple protection tubes; high temperature elec- 
trical conductor; cutting tool component; coating 
tantalum; cathode in high-temperature electrochem- 
ical systems. 

zirconium carbide ZrC. 

Properties; Gray crystalline solid; sp. gr. 6.78; hardness 
Mohs 8-1-; m.p. 3400°C; b.p. 5100°C; insoluble in 
water and hydrochloric acid; soluble in oxidizing acids 
and attacked by oxidizers. 

Derivation; By heating zirconium oxide and coke in an 
electric furnace. 

Grade; Technical. 

Containers; Iron drums. 

Hazard; Powder or dust will ignite spontaneously. 
Tolerance (as Zr), 5 mg per cubic meter of air. 

Uses; Incandescent filaments; abrasive; cermet com- 
ponent; high temperature electrical conductor; refrac- 
tory; metal cladding; cutting tool component. 

zirconium carbonate, basic (zirconyl carbonate; zirco- 
nium carbonate) ZrOC03 or ZrOCOj • xHiO. 

Properties; White, amorphous powder. Soluble in acids; 
insoluble in water. 

Derivation; By adding sodium carbonate to a solution 
of zirconium salt. 

Hazard; Tolerance (as Zr), 5 mg per cubic meter of air. 

Use; Preparation of zirconium oxide. 

zirconium chloride. See zirconium tetrachloride. 

zirconium chloride, basic. See zirconium oxychloride. 

zirconium diboride. See zirconium boride. 

zirconium dioxide. See zironcium oxide. 

zirconium disilicide (zirconium silicide) ZrSij. Gray 
solid; sp. gr. 4.88 (22° C); soluble in hydrofluoric acid; 
insoluble in water and aqua regia. 

Hazard; Tolerance (as Zr), 5 mg per cubic meter of air. 

Uses; Coatings resistant to flame or blast impingement; 
special alloys. 

zirconium disulfide ZrS2. Gray crystalline solid; sp. gr. 
3.87; m.p. ca. 1550°C; insoluble in water. Used as a 
solid lubricant. 

Hazard; Tolerance (as Zr), 5 mg per cubic meter of air. 

zirconium fluoride. See zirconium tetrafluoride. 

zireoniurn glycolate H2Zr0(C2H203)3. 

Properties; Solid; decomposes without melting on 
heating to about 220° C; insoluble in water and or- 
ganic solvents; soluble in alkali and sulfuric acid so- 
lutions. One or more of the acidic hydrogens may 
be replaced by alkali metals or ammonium to give 
water-soluble salts. 

Containers; 250-lb (polyethylene-lined) fiber drums 
(41 gals). 


Hazard; Tolerance (as Zr), 5 mg per cubic meter of air. 
Uses; Cosmetics (deodorant); medicine; sequestrant. 

zirconium hydride ZrH2. Contains 1.7 to 2.1% com- 
bined hydrogen which can driven off in a vacuum 
above 600° C. 

Properties: Gray-black metallic powder. Stable to- 
ward air and water. Sp. gr. 5.6. Autoignition temp. 
518°F. 

Derivation; Reduction of zirconia with calcium hy- 
dride or magnesium in the presence of hydrogen; 
direct combination of hydrogen and zirconium. 
Grades: Commercial (contains hafnium); reactor (haf- 
nium-free); electronic. 

Hazard; Flammable, dangerous fire risk, especially in 
presence of oxidizing agents. Tolerance (as Zr), 5 mg 
per cubic meter of air. 

Uses; Vacuum-tube getter; powder metallurgy; source 
of hydrogen; metal-foaming agent; nuclear moder- 
ator; reducing agent; hydrogenation catalyst. 
Shipping regulations; (Air) Flammable Solid label. Not 
acceptable on passenger planes. 

zirconium hydroxide Zr(OH)4. 

Properties; White, bulky, amorphous powder. Soluble 
in dilute mineral acids; insoluble in water and alka- 
lies. Sp. gr. 3.25; decomposes to ZrCh at 550°C. 
Derivation; Action of a solution of sodium hydroxide 
on a solution of a zirconium salt. 

Hazard; Tolerance (as Zr), 5 mg per cubic meter of air. 
Use; Zirconium compounds; pigments; dyes; glass. 

zirconium hydroxychloride solution. See zirconyl hy- 
droxychloride solution. 

zirconium lactate IliZr0(CH3CH0C02)3. 

Properties; White, slightly moist pulp; decomposes 
without melting; very slightly soluble in water and 
the common organic solvents; soluble in aqueous 
alkalies with formation of salts; decomposes to hy- 
drous zirconia above pH 10.5. Efficient odor ab- 
sorber. Combustible. 

Grade: Zirconia 25% (min). 

Containers; 250-lb (polyethylene-lined) fiber drums; 
Hazard; Tolerance (as Zr), 5 mg per cubic meter of air. 
Uses: Body deodorants; source of zirconia. 

zirconium naphthenate. 

Properties: Amber-colored, heavy transparent liquid. 
Viscosity equivalent to that of heavy lubricating oil. 
Very stable. Unlike other metallic naphthenates, 
possesses no drying properties. Soluble in all com- 
mon solvents. Sp. gr. 1.05. Combustible. 

Derivation: By heating a mixture of naphthenic acid 
and zirconium sulfate. 

Hazard: Tolerance (as Zr), 5 mg per cubic meter of air. 
Uses: Ceramics (enamels, glazes); lubricants; paints 
and varnishes (anti-chalking agent, minimizer of 
moisture and solar radiation effects). 

zirconium nitrate Zr(N03)4 • 5H2O. 

Properties; White hygroscopic crystals. Soluble in 
water and alcohol. Decomposes at 100°C. 

Derivation; Action of nitric acid on zirconium oxide. 
Containers: Kegs, drums. 

Hazard; Dangerous fire and explosion risk in contact 
with organic materials; strong oxidizing agent. Tol- 
erance, 5 mg per cubic meter of air. 

Use: Preservative. 

Shipping regulations: (Rail) Nitrates, n.o.s.. Yellow 
label. (Air) Oxidizer label. 

zirconium nitride ZrN. A brassy-colored powder pro- 
duced by heating the metal in nitrogen. 

Properties: Sp. gr. 7.09; hardness Mohs 8+; m.p. 
2930° C; slightly soluble in dilute hydrochloric or 



945 


ZIRCONIUM TETRACHLORIDE 


sulfuric acid; soluble in concentrated acids. 

Hazard: Tolerance (as Zr), 5 mg per cubic meter of air. 
Uses: Special crucibles; cermets; refractories, 

zirconium orthophosphate. See zirconium phosphate. 

zirconium oxide (zirconia; zirconium dioxide; zirconic 
anhydride; zirconium anhydride) ZrOa. Occurs in 
nature as baddeleyite. 

Properties: Heavy white amorphous powder; sp. gr. 
5.73; m.p. 270()°C; Mohs hardness 6.5; refractive 
index 2 . 2 ; insoluble in water and most acids or alka- 
lies at room temperature; soluble in nitric acid and 
hot concentrated hydrochloric, hydrofluoric, and 
sulfuric acids. Most heat-resistant of commercial 
refractories; dielectric. 

Derivation: By heating zirconium hydroxide or zirco- 
nium carbonate. 

Grades: Reagent; technical; crystals; fused; whiskers; 
C.P. (99% zirconia); hydrous. The fused grade is 
reported to be harder than diamond (II on Mohs 
scale). 

Containers: Bags; drums; carloads. 

Hazard: Tolerance (as Zr), 5 mg per cubic meter of air. 
Uses: (Unstabilized) Production of piezoelectric crys- 
tals; high-frequency induction coils; colored ceramic 
glazes; special glasses; source of zirconium metal; 
heat-resistant fibers; (Hydrous) odor absorbent; to 
cure dennatitis caused by poison ivy. (Stabilized with 
CaO) Refractory furnace linings, crucibles, etc.; 
solid electrolyte for batteries operating at 1000°C or 
more. 

“Zirconium Oxide, E.F.””’ Trademark designation for 
zirconium oxide' available in lump or milled form. 
Lump contains 97-98% zirconium oxide and miUed, 
94.9%, Melting point, 4900° F. Used in massive 
packing of high temperature installations and r^ 
fractoty uses up to 4000° F not requiring stabilized 
zirconia. 

zirconium oxychloride (zirconium chloride, basic; zir- 
conyl chloride) ZrOCU • 8 H 2 O. 

Properties: 'White, silky crystals; loses 6 H 2 O at 
_150°C, 8 H 2 O at 210°C; density 44 Ib/cu ft. Soluble 
in water, methanol, and ethanol; insoluble in other 
organic solvents. Aqueous solutions are acidic. 
Derivation: Action of hydrochloric acid on zirconium 
oxide. 

Grades: Technical; 36% ZrCb; H.P. 

Containers: Barrels; 250-lb (plastic-lined) fiber drums; 
carloads. 

Uses: Textile, cosmetic, and grease additive; antiper- 
spirant; water repellents; chemical reagent; zirco- 
nium salts; in lakes and toners of acid and basic 
dyes; oil-field acidizing aid. 

zirconium phosphate (zirconium phosphate, basic; zir- 
conium orthophosphate) ZrO(H 2 POj) 2 ' 3 H 2 O. 
Properties: White, dense, amo^hous powder. De- 
composes on heating. Soluble in acids; insoluble in 
water and organic solvents. Extensively hydrolyzed 
in basic solution. , . . 

Derivation: Action of phosphoric acid on zirconium 
hydroxide. 

Containers: Glass bottles; fiber drums; imrloads. 
Hazard: Tolerance (as Zr), 5 mg per cubic meter of air. 
Uses: Chemical reagent; cation scavenger; coagulant; 
carrier for radioactive phosphorus. 

zirconium potassium chloride (potassium zirconium 
chloride) ZrCU-KCI. A source of zirconium for 


magnesium alloys; to remove iron in an insoluble 
form. 

zirconium potassium fluoride ZrK 2 F 6 . (potassium fluo- 
zirconate, potassium zirconifluoride). 

Properties: White crystals. Soluble in water (hot). 
Hazard: Toxic and irritant. Tolerance (as 2.5 mg 
per cubic meter in air. 

Uses: Grain refiner in magnesium and aluminum; 
welding fluxes; catalyst; optical glass. 

zirconium potassium sulfate (potassium zirconium sul- 
fate) 2 K 2 SO 4 • Zr(SOj )2 • 3 H 2 O. 

Properties: White, crystalline powder. Slightly solu- 
ble in water. 

Hazard: Tolerance, 5 mg per cubic meter in air, 

zirconium pyrophosphate ZrP 207 . 

Properties: White solid; stable to about I550°C; in- 
soluble in water and dilute acids other than hydro- 
fluoric acid; coefficient of thermal expansion 5 x 
10"^ (approx) at 1000°C. 

Containers: 250-lb fiber drums; carloads. 

Hazard: Tolerance (as Zr), 5 mg per cubic meter in air. 
Uses: Refractory; olefin polymerization catalyst; phos- 
phor. 

zirconium silicate. See zircon, 
zirconium silicide. See zirconium disilicide. 

“Zirconium Spinel.”’” Trade designation for a syn- 
thetic complex containig 39-41% zirconium oxide, 
20-22% silicon dioxide, 18.5-20.5% aluminum oxide, 
and 17-21% zinc oxide. M.p. 3100°F. Used as a 
glaze opacifier in the ceramic industry. 

zirconium sulfate Zr(S04)2 • 4 H 2 O. 

Properties: White, crystalline powder; bulk density 
70 ib/cu ft; decomposes to monohydrate at about 
100°C. Soluble in water; slightly soluble in alcohol; 
insoluble in hydrocarbons. Aqueous solutions are 
strongly acidic; will precipitate potassium ions and 
amino acids from solution; are decomposed by bases 
and heat. 

Derivation: Action of sulfuric acid on zirconium hy- 
droxide. 

Containers: Glass bottles; steel drums. 

Hazard: Tolerance (as Zr), 5 mg per cubic meter in air. 
Uses: Chemical reagent; lubricants; catalyst; protein 
precipitation; tanning of white leather. 

zirconium sulfate, basic (zirconyl sulfate) ZrsOiifSOj)’ • 
jtHtO (approximately). Similar in properties to the 
oxychloride, and is prepared in a similar fashion, 
the end result being in cake form. Used in textile 
treatment and white leather tanning and retannage. 

zirconium tetraacetylacetonate (zirconium acetylaceton- 
■ ate) Zn[OC(CHj):CHCO(CH3)]4. 

Properties: A colorless, crystalline tetrachelate; sp. gr. 
1.415; m.p. 194-5° C (decomposition) begins at 
i25°C). Soluble in pyridine, acetone, benzene, and 
other organic solvents having some polarity; slightly 
soluble in water. 

Derivation: Reaction between zirconyl chloride, ace- 
tylacetone and sodium carbonate. 

Hazard: Tolerance (as Zr), 5 mg per cubic meter in air. 
Uses; Crosslinking agent for polyol, polyester, and 
polyalkyoxy resins; lubricant and grease additive; re- 
agent; cataljst. 

zirconium tetrachloride (zirconium chloride) ZrCL. 
Properties: White, lustrous crj'stals. Soluble in alco- 


Superior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents. 



ZIRCONIUM TETRAFLUORIDE 


946 


liol; decomposes in water. Sp. gr. 2.8; sublimes above 
300° C. 

Derivation; Action of hydrochloric acid on zirconium 
hydroxide. 

Grade: Technical. 

Containers: Glass bottles; drums. 

Hazard: Toxic and irritant. Tolerance (as Zr), 5 mg 
per cubic meter in air. 

Uses: Source of the pure metal (formed as intermedi- 
ate in process); analytical chemistry; water repel- 
lents f^or textiles; tanning agent; catalysis; zirconium 
compounds. 

Shipping regulations; (Air) Corrosive label. 

zirconium tctrafluoride (zirconium fluoride) ZrFj. 
Properties: White powder; sp. gr. 4.43; m.p. ca. 
600°C (sublimes). Slightly soluble in water and hy- 
drogen fluoride. 

Hazard; Toxic; strong irritant. Tolerance (as F), 2.5 
mg per cubic meter of air. 

Use; Component of molten salts for nuclear reactors. 

Zircon Milled Trademark for a form of zirco- 

nium silicate of 97% minimum purity. Used in elec- 
trical and chemical porcelains and refractories. 

zirconocene dichloride (dicyclopentadienylzirconium di- 
chloride) (C 5 H 5 )iZrClj. 

Properties; White crystals; m.p. 244°C; soluble in 
polar organic solvents; stable in dry air, very slowly 
hydrolyzes in moist air. 

Containers: Bottles and fiber drums. 

Hazard; Toxic by inhalation and skin contact; irritant 
to eyes and mucous membranes. 

Uses: Rubber accelerator; component of a catalyst 
system for polymerization of vinyl monomers; cur- 
ing agent for water-repellent silicone materials; 
agent for plating with zirconium. 

See also metallocene. 

zircon, porcelain. See porcelain, zircon, 

zircon sand. A sand containing considerable zirco- 
nium, titanium and related metals. Used as a source 
of these elements, and also as a heat-resistant sand 
for casting of alloys. 

zirconyl carbonate. See zirconium carbonate, basic, 
zirconji chloride. See zirconium oxychloride. 

zirconyl hydroxychloride ZrOOHCl • nHjO. 

Properties: Colorless or slightly amber liquid (aque- 
ous solution); sp. gr, 1.26; forms a soluble glass on 
evaporation; pH of solution 0,8 (approx); reacts with 
alkalies to form hydrous zirconia. Contains 20% zir- 
conia. 

Containers; 500-lb (plastic-lined) steel drums; car- 
loads. 

Uses; Pharmaceuticals; deodorants; precipitation of 
acid dyes; zirconium compounds; water repellents 
for textiles. 

zirconyl nitrate (basic) (zirconyl hydroxynitrate) 
ZrO(OH)NOj. 

Properties: Aqueous solution; Sp. gr. (25°C) 1.35. 
Hazard; Fire risk in contact with organic materials. 
Uses; Gelatins and improving lamination bonds of 
polywinyl alcohol. 

zirconyl sulfate. See zirconium sulfate, basic. 

“Zircopax.””’ Trademark for zirconium silicate, 94- 
96.5% min. purity. Used as an opacifier for ceramic 
glazes. 

“Zircotan.”'^ Trademark for zirconium tanning agents 
which produce through-white leather. 


Uses; Tannage of white kid suede, glove leathers; re- 
tannage of chrome leather, 

“Zirex.”^’ Trademark for a special zinc resinate hav- 
ing a high melting point; high zinc content (twice as 
high as “Zitro”) with a. pale color and a negative 
acid number (slightly basic). 

Uses; Paints; varnishes; adhesives; ethyl cellulose 
lacquers. 

“Zirmul.”''®® Trademark for a bonded alumina-zirconia- 
silica refractory containing a minimum of glassy 
phase. It has broad applications in construction of 
glass melting furnaces, both above and below the 
glass line. 

“Zirox” B,’” Trademark for a polishing compound 
of zirconium oxide. Used for ophthalmic lenses, 
precision glass, marble, and granite. 

“Zitro,”’’ Trademark for a zinc resinate having a 
high melting point, pale color and low acid number. 
Uses: Paints; varnishes; adhesives; ethyl cellulose 
lacquers. 

ZMA, Abbreviation for zinc metaarsenite. See zinc 
arsenite. 

Zn Symbol for zinc. 

zoalene. Generic name for 3,5-dinitro-ortho-toluam- 
ide (02N)2 CsH2(CH3)C0NH2. 

Properties; Yellowish solid; m.p. 177°C. Very slightly 
soluble in water; soluble in acetone, acetonitrile, di- 
oxane, and dimethylformamide. 

Use: Coccidiostat; permissible food additive. 

“Zoamix.””’ Trademark for poultry- coccidiostats 
containing 3,5-dinitro-o-toluamide. 

“Zobar.”'* Trademark for a weed killer based on an 
aqueous solution of the dimethylamine salts of poly- 
chlorobenzoic acids, containing 4 lb of acid equiva- 
lent per gallon. 

“Zolex.”’” Trademark for an aromatic solvent, pro- 
posed as an alternate for xylene. Distillation range 
(ASTM) 270-325° F. 

“Zonarez.”’*’ Trademark for a series of polyterpene 
resins. Tliermoplastic polymers produced by the poly- 
merization of terpene hydrocarbons consisting pri- 
marily of beta-pinene and dipentene. Available in 
two series of products — Zonarez B and Zonarez 
7000. The B series is produced by the polymeriza- 
tion of beta-pinene, whle the 7000 series is based 
primarily on dipentene. Products of comparable soft- 
ening points in the two series are differentiated 
mainly by molecular weight, molecular weight dis- 
tribution and polymer structure. Tliese resins are 
bright, clear and pale-colored, low molecular weight 
polymers which impart high levels of tack and ad- 
hesion to many elastomeric and polymeric materials. 
Tltey have excellent stability in adhesive systems 
whereby variations in color, viscosity, holding power 
and tack are minimized. Tliey are neutral in nature, 
have good resistance to attack by acids, alkalies, 
salts and water, and exhibit excellent compatability 
with numerous organic solvents including aliphatic 
and aromatic hydrocarbons, chlorinated hydrocar- 
bons, rubbers and elastomers, drying oils, poly- 
ethylenes, ethylene copolymers, waxes, , esters, ter- 
penes, rosin and rosin derivatives. 

Uses; Manufacture of pressure-sensitive adhesives for 
tapes and labels, rubber cements, solvent-based 
adhesives, emulsion adhesives, hot-melt adhesives 
and coatings, can sealants, caulking and general 
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sealant compounds, inks, investment casting waxes, 
paints, concrete waterproofing agents, varnishes, 
chewing and bubble gum bases, moisture resistant 
soft gelatin capsules and powders of ascorbic acid 
and its salts, and other applications which require 
low molecular weight linear polymers that promote 
tack and adhesion and. have excellent aging proper- 
ties. 

zone refining. A purification process that involves re- 
peated melting and crystallization. The sample to be 
purified is placed in a relatively long narrow tube 
and then passed slowly through a furnace having 
short, alternate hot and cold zones. Melting occurs 
opposite the hot zones and crystallization opposite 
the cold zones. As the rod moves through the fur- 
nace the zones move along the rod. Impurities re- 
main in the molten zones and so are carried to one 
end of the rod. The process has been most used for 
relatively high cost materials used in small quanti- 
ties at very high purities, as for solid state electronic 
purposes. 

“Zonolite.”’'" Trademark for verxite (expanded hy- 
drobiotite) (q.v.). 

“Zonyl.”"* Trademark for a series of surface-active 
agents and lubricants. 

A. Modified polyethylene glycol type nonionic. 

E-7. A fluoroalkyl ester, the condensation product of 
pyromellitic anhydride and a mixture of C-5 and 
C-7 trihydrofluoroalcohols. 

E-9I. A fluoroalcohol camphorate. 

S-I3. The free acid of a fluoroalkyl phosphate. 

“Zopaque.”^®* Trademark for pure titanium dioxide 
(q.v.), manufactured from ilmenite and specially 
processed to control crystal growth. 

Uses: White pigment in rubber, plastics, paints, etc. 

“Zqron” WSP.^* Trademark for a resin finish used to 
insolubilize starch, polyvinyl alcohol and other pig- 
ments. Used by paper industry to impart a water re- 
sistant finish. 


zoxazolamine (2-amino-5-chlorobenzoxazole) 
C7H5CIN2O. 

Properties: White to creamy white, odorless powder 
or glistening c^stals; freely soluble in alcohol; 
nearly insoluble in water; m.p. 183-I88°C. 

Use; Medicine. 

Zsigmondy, Richard (1865-1929). A native of Austria, 
^igmondy received the Nobel Prize in chemistry in 
1925 for his work in the field of colloid chemistry, 
which was initiated by his interest in ruby glass (a 
colloidal gold suspension). His most important con- 
tribution to chemistry was his invention of the ultra- 
microscope (with Siedentopf) in 1903. By illuminat- 
ing the sample with a light beam at right angles to 
the incident light in a compound microscope, the 
presence of particles in a suspension as small as 3 
millimicrons could be detected due to the light- 
scattering effect of the particles. This phenomenon 
had been discovered by John Tyndall a few years 
earlier, but Zsigmondy was the first to apply it to 
microscopy. The ultramicroscope became of immea- 
surable value in the study of colloidal suspensions. 

Zr Symbol for zirconium. 

zwitterion. See isoelectric point. 

zymase. The enzyme present in yeast which converts 
sugars to alcohol and carbon dioxide. 

zymohexase. See aldolase. 

“Zymol.”“‘ Trademark for a chemically modified 
linseed oil for part or complete replacement for 
tung oil in varnish manufacturing. 

“Zyrol.”"'*’ Trademark for a concentrated amine con- 
densate surfactant particuliarly useful for woolens. 

“Zytel.”^* Trademark for a nylon resin available as 
molding powder, extrusion powder and soluble resin. 

“Zytron.””^ Trademark for 0-[2,4-dichlorophenyl]- 
O-methyl isopropylphosphoramidothioate (q.v.). 

Hazard; May be toxic. 
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Manufacturers of Trade marked Products 

Numerical List 

(for addresses, see Alphabetical List, page 952) 


1. Stauffer Chemical CO- 

3. Abbott Laboratories 

4. Rhode Island Laboratories, Inc. 

5. Firestone Tire and Rubber Co. 

7. Sanforized Co. 

8. Scientific Chemicals, Inc. 

9. Knoll Pharmaceutical Co. 

10. Van Dyk & Co., Inc. 

11. Koppers Co., Inc. 

12. Sindar Corporation 

13. Formica Corporation 

15. Armour Industrial Chemical Co. 

I5a. Reheis Chemical Co* 

16. Thomas, Arthur H. Co. 

17. Heresite & Chemical Co. 

19. Inmont Corp. 

19a. Interpace Corp. 

20. Corning Glass 'Works 

21. Neville Chemical Co. 

22. Staley Chemical Co. 

23. Rohm & Haas Co. 

24. Wyeth Laboratories 

25. Pennsylvania Refining Co. 

27. Thiokol Chemical Corporation 

28. Du Pont de Nemours, E. I. & Co. 

29. Enjay Chemical Co. 

30. Corn Products Co. 

31. Handy & Harman 

35. Firestone Plastics Co- 

36. Reichhold Chemicals, Inc. 

38. Sierra Talc & Chemical Corporation 

40. V-C Chemical Co. 

41. Atlas Minerals and Chemicals Division, Electric 
Storage Battery Co. 

42. Sun Chemical Corporation 

45. See 104 

46. Acheson Colloids Co. 

47. Duriron Company, Inc. 

48. Cleary, W. A. Corporation 

50. Allied Chero’cal Corp.; (all divisions). 

51. Humble Oil & Refining Co. 

52. Rubber Corporation of America 

53. National Starch and Chemical Corporation 

54. Carrier Corporation 

55. FMC Corporation 

56. Canadian Indnstiies L,td. 

57. American Cyanamid Co. 

58. Monsanto Industrial Chemicals Co. 

60. Cerro Sales Corporation 

62. Hooker Chemical Corporation 

63. Richardson Co., The 

64. Spencer Kellogg Division, Textron, Inc. 


65. Borden Chemical 

67. Climax Molybdenum Co- 

69. Vanderbilt Co., R. T., Inc. 

70. Searle Chemicals, Inc. 

71. Smith Kline & French Laboratories 

73. Glyco Chemicals, Inc. , ... 

74. Tenncco Chemicals, Inc., Intermediates Division 
79. Tenneco Chemicals, Inc., Newport Division 

81. Ventron Corp. 

82. Graphite Metallizing Corp. 

84. Olin Corp. 

85. Shulton Inc. 

88. American Potash & Chemical Corp. 

89. ICl United States, Inc. 

91. Schwarz/ Mann 

92. Masonite Corp. 

93. Tennessee Corp. 

94. Hall, C. P., Co. 

97. Chesebrough-Pond’s, Inc. 

98. Floridin Co. 

99. Minerals & Chemicals Div., Engelhard 
Minerals & Chemicals Corp. 

100. Lilly, Eli, and Co. 

103. Hoyt, Arthur S., Co., InC- 

104. Witco Chemical Co, Inc. 

106. American Mineral Spirits Co. 

107. American Norit Co., Inc. 

108. See 323. 

109. Arapahoe Chemicals, Inc. 
no. United Carbon Co. 

114. Premier Malt Products, Inc. 

1 15. Eastman Kodak Co. 

116. Allis-Chalmers Corp. 

117. Alox Corp. 

118. California Industrial Minerals Co. 

1 19. Goodrich, B. F., Chemical Co. 

121. American Can Co. 

122. G & A Laboratories, Inc. 

123. Merck & Co., Inc. 

124. Marine Colloids, Inc. 

125. Shell Chemical Co. 

126. Pacific Lumber Co. 

128. Petrolite Corp., Bareco Division 

129. Weyerhaeuser Co. 

133. Columbian Carbon Co., Inc. 

Hars'MCN CVienncal Co. 

136. Atlantic Refining Co. 

137. Jefferson Chemical Co., Inc. 

138. Tenneco Chemicals, Inc., Heyden Div. 

139. Moores Lime Co. 

140. Pennsylvania Industrial Chemical Corp. 

141. Sherwin-Williams Chemicals 
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142. Enthone Inc. 

144. Airco Chemicals and Plastics 

145. Lithcote Corp. 

147. Chipman Chemical Co. 

148. National Lead Co., DeLore Division 

149. Dow Corning Corp. 

151. Chevron Chemical, Co. 

152. Swift Edible Oil Co. 

154. Wallace & Tiernan, Inc., Lucidol Division 

155. Driver, Wilbur B., Co. 

157. Nulomoline Division, SuCrest Corp. 

158. 3M Company 

159. Royce Chemical Co. 

160. Simplex Wire & Cable Co. 

161. Hitco 

162. Winthrop Laboratories, Sterling Drug Co. 

164. Rumford Chemical Works 

165. Apex Chemical Co., Inc. 

166. Hoskins Mfg. Co. 

167. Kendall Refining Co. 

168. Lake States Chemical Div., St. Regis Paper Co, 

169. LaMotte Chemical Products Co. 

170. Paisley Products 
173. Wallerstein Co. 

175. See 50. 

177. PPG Industries, Inc. 

179, General Tire & Rubber Co. 

181. Chemagro Agricultural Div., Mobay Chemical 
Corp. 

182. Nalco Chemical Co. 

183. Natural Gas Odorizing, Inc. 

184. Permutit Co. 

188. Fritzsche Dodge & Olcutt, Inc. 

189. Wallace & Tiernan, Inc,, Harchem Div. 

190. Hoffmann-La Roche, Inc. 

191. Owens-Coming Fiberglas Corp. 

192. U. S. Industrial Chemicals Co. 

196. American Agricultural Chemical Co. 

197. See 50. 

200. Apco Oil Corp. 

201. Philadelphia Quartz Co. 

202. Baker Castor Oil Co. 

203. BASF-Wyandotte Corp. 

204. Pennsalt Chemicals Corp. 

205. Grace & Co., W. R. Construction Products Div. 

206. See 89. 

206a. Chemical Mfg. Co., Inc. 

210. lonac Chemical Co. 

212. Miles Laboratories, Inc. 

214. Union Carbide Corp. 

216. Amoco Chemicals Corp. 

217. Filtrol Corp. 

218. General Refractories Co. 

219. Ciba-Geigy Corp. 

220. Thermal American Fused Quartz Co. 

221. Archer Daniels Midland Co. 

222. Arco Chemical Co. 

223. Osborn, C. J., Chemicals, Inc. 

224. Quaker Oats Co. 

225. Bromine Producers Div., Drug Research, Inc. 

226. Aluminum Co. of America 

227. Givaudan Corp. 

228. West Virginia Pulp & Paper Co. 

230. Carlisle Chemical Works, Inc., Advance Division 

231. Brown Co. 

232. Holliday, L. B., & Co., Ltd. 

233. Dow Chemical Co. 

235. National Rosin Oil Products, Inc. 

236. National Lead Co., Baroid Div. 

238. Chemical Development Corp, 

239. Clay-Adams, Inc. 

241. Grace, W. R., & Co., Davison Chemical Division 


242. Emery Industries, Inc. 

243. See 50. 

244. Diamond Alkali Co. 

245. General Electric Co., Polymers Product Dept. 

247. Johns-Manville Products Corp. 

248. Uniroyal Chemical 

249. Norton Co., Metals Division 

250. Foote Mineral Co. 

251. Republic Steel Corp. 

252. Arizona Chemical Co. 

253. See 151. 

256. Eastman Chemical Products, Inc. 

259. General Mills Chemicals, Inc. 

261. FMC Corp., Avicel Dept, 

263. Scott Bader & Co., Ltd. 

265. Goodyear Tire & Rubber Co. 

266. Hercules, Inc. 

267. Kenrich Petrochemicals, Inc. 

268. New Jersey Zinc 

269. Worthington Corp. 

270. Mearl Corp. 

271. American Lignite Products Co. 

272. Ames Laboratories, Inc, 

274. Beckman Instruments, Inc. 

275. Cabot Corp. 

277. Xylos Rubber Co. 

278. Firestone Synthetic Rubber and Latex Co. 

280. See 442. 

281. Budd Co. 

282. See 154, 189. 

283. Huntington Alloy Products Div., International 
Nickel Co., Inc. 

284. West Chemical Products, Inc. 

285. Huber, J. M., Corp. 

287. Beaunit Corp. 

288. M & T Chemicals, Inc. 

289. Lockrey Co. 

292. See 50. 

293. Inmont Corp. 

296. Glidden-Durkee Div., SCM Corp. 

299. Pfizer, Inc., Chemicals Division 

300. Arkansas Co., Inc. 

301. Burroughs Wellcome & Co., Inc. 

303. Phillips Petroleum Co. 

304. National Lead Co. 

305. Ciba Pharmaceutical Co. 

307. GAF Corp. 

308. Westinghouse Electric Corp. 

309. Nopco Division, Diamond Shamrock Chemical Co. 

310. Norac Co., Inc. 

311. Grace, W. R., & Co., Organic Chemicals Div. 

312. Evans Chemetics, Inc. 

312a. Fabric Research Laboratories 

313. Ethyl Corp. 

315. American Cyanamid Co., Fine Chemicals Dept. 

316. Velsicol Chemical Corp. 

319. Commercial Solvents Corp. 

320. Houghton, E. F., & Co. 

321. Schering Corp. 

322. Kelco Co. 

323. Calgon Corp., Pittsburgh Activated Carbon 
Division 

324. Anaconda American Brass Co. 

325. I.C.I. Organics, Inc. 

326. U. S. Stoneware Co. 

327. Upjohn Co. 

328. Onyx Chemical Co. 

329. Mallinckrodt, Inc. 

330. Parke, Davis & Co. 

331. Mobil Chemical Co. 

332. National Filter Media Corp. 

336. See 304. 
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337. See 304. 

342. Penick, S. B., & Co. 

343. Hooker Chemical Corp., Parker Rustproof Div. 

345. Hammond, W. A., Drierite Co. 

346. Consumer Products Division, Sterling Drug Co. 

347. Kennametal, Inc. 

348. Hynson, Westcott & Dunning, Inc. 

349. Haveg Industries, Inc. 

350. Driver-Harris Co. 

351. Celotex Corp. 

352. Celanese Chemical Co. 

353. Catalin Corp. 

354. See 346. 

355. Wisconsin Alumni Research Fdn. 

400. Aceto Chemical Co., Inc. 

401. Morton Chemical Co. 

403. Smith, Werner G., Inc. 

405. Mona Industries, Inc. 

406. Meer Corp. 

407. Ampco Metal, Inc. 

408. Taylor Sons, Charles, Co. 

409. Skelly Oil Co. 

410. Gross, A., & Co. 

412. Squibb, E. R., & Sons, Inc. 

415. Robeco Chemicals, Inc. 

416. Universal Oil Products Co. 

418. Roussel Corp. 

419. Cadet Chemical Corp. 

420. Union Camp Corp. 

422. Verona Division, Baychem Corp. 

424. Johnson, S. C. & Son, Inc. 

425. Applied Science Laboratories, Inc. 

426. Michigan Chemical Corp. 

427. Alberraar Co. 

428. Cowles Chemical Co. 

429. Avisun Corp. 

430. Fine Organics, Inc. 

431. Biddle, James G., Co. 

433. American Metal Climax, Inc. 

434. National Lead Co., Evans Lead Div. 

436. Pennsylvania Glass Sand Corp. 

438. See 50. 

439. See 304. 

440. See 203. 

440a. Baird Chemical Industries, Inc. 

441. U. S. Borax & Chemical Corp. 

442. Harbison-Carborundum Corp. 

443. See 219. 

445. Devcon Corp. 

446. Harbison-Walker Refractories Co. 

448. See 296. 

449. See 104. 

450. American Hoeschst Corp. 

451. Stepan Chemical Co. 

453. Apex Smelting Co. 

454. American Rubber & Chemical Co. 

455. Babcock & Wilcox Co. 

457. Brown, R. J., Co. 

458. Carlisle Chemical Works, Inc. 

459. Carus Chemical Co. 

460. Chemactants, Inc. 

461. Chemtree Corp. 

463. Interplastic Corp. 

464. Consolidated Astronautics, Inc. 

465. Dayton Chemical Products Laboratories 

466. King, Robert J., Co. 

467. Eastman Kodak Co. 

468. Eagle-Picher Industries, Inc. 

469. El Monte Chemical Co. 

470. Farbenfabriken Bayer AG 

471. Georgia Kaolin Co. 

472. Air Products & Chemicals, Inc. 


473. Humko-Sheffield Chemical 

474. Jones Dabney Div., Devoe & Raynolds Co., Inc. 

475. Kaiser Chemicals Div., Kaiser Aluminum 

476. Lignosol Chemicals Ltd. 

477. Loctite Corp. 

478. Marblette Co. 

479. Millhaven Fibres, Ltd. 

480. Mooney Chemicals, Inc. 

481. National Gypsum Co. 

482. Nixon-Baldwin Chemicals, Inc. 

483. Nye, William F., Inc. 

484. Ozark-Mahoning Co. 

485. Pharmacia Fine Chemicals, Inc. 

486. Poco Graphite, Inc. 

487. Procter & Gamble Co. 

488. Puerto Rico Chemical Co,, Inc. 

489. Reynolds Metal Co. 

491. Stainless Foundry & Engineering, Inc. 

492. Staley, A. E., Mfg. Co. 

493. American Cholesterol Products Inc. 

494. Sun Oil Co. 

495. Synvar Corp. 

496. Valchem, Chemical Division 

497. Wilson Pharmaceutical & Chemical Corp. 

498. See 104. 

499. See 104. 

500. See 104. 

502. Dawe’s Laboratories, Inc. 

503. Douglas Laboratories 

504. Reactor Experiments, Inc. 

505. See 416. 

506. General Adhesives & Chemical Co. 

507. McDanel Refractory Porcelain Co. 

508. Breon Laboratories 

510. Kay-Fries Chemicals, Inc. 

511. National Pol 3 /chemicals, Inc. 

512. Hodag Chemical Corp. 

513. Tylac, Standard Brands Chemical Industries, Inc. 

515. Southern Latex Corp. 

516. Polyvinyl Chemical Industries 

517. Grace, W. R., & Co., Hampshire Div. 

518-520. Upjohn Co. 

521. High Temperature Materials, Inc. 

522. Pfaudler Co. 

523. See 50. 

524. Hunter Engineering Co. 

525. Borg-Warner Chemicals 

526. International Rustproof Co. 

528. See 188. 

529. Canrad Precision Industries, Inc. 

530. Elanco Products Co. 

531. Amerace Corp. 

532. Escambia Chemical Corp. 

532a. Essex Chemical Corp. 

533. Gulf Oil Chemicals Co. 

535. Selas Flotronics 

536. Nease Chemical Co., Inc. 

538. Mallinckrodt, Inc., Washine Div. 

539. Fiberfil, Inc. 

540. Stevens, J.P., & Co., Inc. 

541. Aldrich. Chemical Co., Inc. 

542. Alcolac Inc. 

544. Continental Oil Co. 

545. Pitt-Consol Chemical Co. 

546. Warner-Chilcott Laboratories 

547. Hughson Chemical Co. 

548. Ansul Co. 

550. Woburn Chemical Corp. 

551. Huyck Metals Co. 

552. Fairmount Chemical Co. 

553. Stein, Hall & Co., Inc. 

554. Barium and Chemicals, Ir 
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555. Drew Chemical Corp. 

557. Kolene Corp. 

559. Nalge Co., Inc. 

• 560. Textilana Corp. 

561. Ameripol, Inc. 

562. Degussa, Inc. _ 

563. Humphrey Chemical Co. 

564. See 151. 

565 Dow Badische Co. 

566. Sinclair Petrocheimcals, Inc. 

567. Mobay Chemical Co. 

569. Texaco Inc. „ , 

570 Kohnstamm, H., & Co., in . 


572. General Latex & Chemical Co. 

573. See 311. 

574. Amchem Products, Inc. 

575. Abac Corp. . 

576. Biodegradable PlasUcs, In . 

577. Renite Co. 

578. Moleculon Research C rp. 

579. See 309. 

580 Christy Chemical Corp. 

581 R. W. Barker & Co. 

582. Hamblet & Hayes Co. 

583. Napp Chemicals 
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Enjay Chemical Co. 

IDivision Humble Oil & 
Refining Co. 

60 W. 49th St. 

New York, N.Y. 

Enthonc Inc. 

Bo.x 1900 

New Haven, Conn. 06508 
Escambia Chemical Corp. 

Wilton. Conn. 

(261 Madison Avc., N.Y. 10016) 
E-ssex Chemical Corp. 

1401 Broad St. 

Clifton, N.J. 07015 
Ethyl Corp. 

Industrial Chemicals Div. 

451 Rorida St. 

Baton Rouge, La. 70801 
Evans Chemetics, Inc. 

90 Tokeneke Rd. 

Darien, Conn. 06820 

F 

EMC Corp., Industrial Chemical 
Div. 

2000 Market St. 

Philadelphia, Pa. I9I03 
EMC Corp., Avicel Dept. 

Marcus Hook, Pa. 19061 
EMC Corp., Agricultural 
Chemicals Div. 

Middicport, N.Y. 14105 
Eabric Re.scarch l.aboratorics 
Dedham. Mass. 

Eairmount Chemical Co. 

1 17 Blanchard St. 

Newark, N.J. 07105 
Earbenfabriken Bayer AG 
425 Park Ave. 

New York, N.Y. 10022 
Eiberfil, Inc. 

Evansville, Ind. 47711 
Filtrol Corp. 

5959 W. Century Blvd. 

Los Angeles, Cal. 90045 
Eine Organics, Inc. 

205 Main St, 

Lodi, N.J. 07644 
Eirestone Plastics Co. 

Box 699 

Pottstown, Pa. 19464 
Eirestone Synthetic Rubber 
& Latex Co. 

381 West Wilbeih Rd. 

Akron, O. 44301 
Firestone Tire & Rubber Co. 

Akron, O. 44301 
Roridin Co. 

3 Penn Center 
Pittsburgh. Pa. 15235 
Eootc Mineral Co. 

Exton, Pa. 19341 
Eord Motor Co. 

Dearborn. Michigan 
E'ormiea Corp. 

4614 Spring Grove Avc. 
Cincinnati, O. 45232 
Erit/.schc Dodge & Olcutt. Inc. 

76 Ninth A\c. 

New York. N.Y. 10011 


G 

G & A Laboratories, Inc. 

Box 1217 

Sat'annah, Ga. 31402 
GAP Corp, Chemical Products 

140 W. 5 1 St St. 

New York, N.Y. 10020 
General Adhesives & Chemical Co. 

6100 Centennial Blvd. 

Nashville, Tenn. 37202 
General Electric Co. 

Polymers Product Dept. 

Pittsfield, Mass. 01 20 1 
General Latex & Chemical Corp. 

666 Main St. 

Cambridge, Mass. 02139 
General Mills Chemicals, Inc. 

4620 W. 77th St. 

Minneapolis, Minn. 55435 
General Refractories Co. 

3450 Wilshirc Blvd, 

Los Angeles, Cal. 90010 
General Tire & Rubber Co. 

Chemical Division 

Akron, O. 44329 
Georgia Kaolin Co. 

433 No. Broad St. 

Elizabeth, N.J. 07207 
Givaudan Corp. 

100 Delawanna Ave. 

Clifton, N.J. 07014 
Glidden-Durkee Div., SCM Corp. 

Organic Chemicals Dept. 

Box 389 

Jacksonville, Fla. 32201 
Glyco Chemicals, Inc. 

Box 700 

Greenwich, Conn. 06830 
Goodrich, B. F. Chemical Co, 

6100 Oak Tree Blvd. 

Cleveland, O. 44131 
Goodyear Tire & Rubber Co. 

Akron, O. 44316 
Grace, W. R., & Co. 

Davison Chemical Div. 

Charles and Baltimore Sts. 

Baltimore, Md. 21203 
Grace, W. R., & Co. 

Construction Products Div. 

62 Whittemore Ave. 

Cambridge, Mass. 02140 
Grace, W. R., & Co. 

Organic Chemicals Div. 

55 Hayden Avc. 

Lexington, Mass. 02173 
Grace, W. R., & Co. 

Hampshire Chemical Div. 

Nashua, N.H. 03060 
Graphite Metallizing Corp. 

1050 Nepperhan Ave. 

Yonkers, N.Y. 10702 
Gross, A. & Co. 

Box 818 

Newark. N.J. 07101 
Gulf Oil Chemicals Co. 

Industrial & Specialty 

Chemicals Div. 

Box 2100 

Houston. Texas 77001 


H 

Hall, C. P. Co. 

7300 So. Central Avc. 

Chicago, III. 60638 
Hamblet & Hayes Co. 

Colonial Rd. 

Salem, Mass. 01970 
Hammond, W. A., Drierite Co. 

Xenia, O. 45385 
Handy & Harman 

Stamford, Conn. 

(850 Third Ave., N.Y.) 
Harbison-Carborundiim Corp. 

Box 337 

Niagara Falls, N.Y. 14302 
Harbison-Walker Refractories Co. 

2 Penn Center 

Pittsburgh, Pa. 15222 
Harshaw Chemical Co. 

Division Kewanee Oil Co. 

1945 E. 97th St. 

Cleveland, O. 44106 
Haveg Industries, Inc. 

Sub. Hercules Inc. 

900 Grcenbank Rd; 

Wilmington, Del. 19898 
Hercules Inc. 

910 Market St. 

Wilmington, Del. 19899 
Heresite & Chemical Co. 

Manitowoc, Wis. 54221 
High Temperature Materials, Inc. 

Lowell, Mass. 01852 
Hitco 

Box 1097 

Gardena, Cal. 90249 
Hodag Chemical Corp. 

7247 No. Central Park Ave. 

Skokie, 111. 60076 
Hoffmann-LaRoche Inc. 

340 Kingsland St. 

Nutley, N.J. 071 10 
Holliday, L. B., & Co., Ltd. 

Huddersfield, England 
Hooker Chemical Corp. 

Industrial Chemicals Div. 

Box 344 

Niagara Falls, N.Y. 14302 
Hooker Chemical Corp. 

Parker Rustproof Div. 

2177 E. Milwaukee Dr. 

Detroit, Mich. 4821 1 
Hoskins Mfg. Co. 

4445 Lawton Avc. 

Detroit, Mich, 48208 
Houghton, E, F., & Co. 

303 West Lehigh Avc. 

Philadelphia. Pa. 19133 
Hoyt, Arthur S., Co., Inc. 

Box 24 

Hicksvilic, N.Y, 11802 
Huber, J. M., Corp. 

Box 831 

Borger, Texas 79007 
Hughson Chemical Co. 

Erie, Pa. 16512 
Humble Oil & Refining Co. 

Box 2180 

Houston, Texas 77001 



955 


MANUFACTURERS 


Humko Sheffield Chemical 
Div. Kraftco Corp. 

Box 398 

Memphis, Tenn. 38101 
Humphrey Chemical Co. 

7261 Devine St. 

North Haven, Conn. 06473 
Hunter Engineering Co. 

Div. American Metal Climax, 
Inc. 

Box 5437 

Riverside, Cal. 92507 
Huntington Alloy Products Div. 
International Nickel Co., Inc. 
Huntington, West Virginia 
25720 

Huyck Metals Co. 

Box 30 

Milford, Conn. 06461 
Hynson, Westcott & Dunning, Inc. 
Baltimore, Md. 21201 

I 

I.C.I. Organics, Inc. 

55 Canal St. 

Providence, R.I. 02901 
ICI United States, Inc. 

Wilmington, Del. 19897 
Inmont Corp. 

150 Wagaraw Rd. 

Hawthorne, N.J. 07506 
International Rustproof Co. 

Div. of Lubrizol Corp. 

Box 17100 
Cleveland, O. 441 17 
Interpace Corp. 

Box 785 

lone. Cal., 95640 
Interplastic Corp. 

2015 N.E. Broadway 
Minneapolis, Minn. 55413 
lonac Chemical Co. 

Div. Pfaudler Permutit, Inc. 
Birmingham, N.J. 08011 

J 

Jefferson Chemical Co., Inc. 

Box 53300 

Houston, Texas 77052 
JohnS'Mianville Products Corp. 
Celite Division 
Manville, N.J. 

(22 E. 40 St., N.Y. 10016) 
Johnson, S. C., and Son, Inc. 

1525 Howe St. 

Racine, Wis. 53403 
Jones-Dabney Division 

Devoe & Raynolds Co., Inc. 
Box 1863 

Louisville, Ky. 40201 

K 

Kaiser Chemicals, Div. Kaiser 
Aluminum 
300 Lakeside Dr. 

Oakland, Cal. 94643 
Kay-Fries Chemicals, Inc. 

360 Lexington Ave. 

New York, N.Y. 10017 


Kelco Co. 

Box 23076 

San Diego, Cal. 92123 
Kendall Refining Co. 

Bradford, Pa. 16701 
Kennametal Inc. 

Latrobe, Pa. 15650 
Kenrich Petrochemicals, Inc. 

Bayonne, N.J. 07002 
King, Robert J., Co. 

Box 588 

Norwalk, Conn. 06856 
Knoll Fine Chemicals, Inc. 

120 E. 56 St. 

New York, N.Y. 10022 
Kohnstamm, H., & Co., Inc. 

161 Ave. of Americas 
New York, N.Y. 10013 
Kolene Corp. 

12890 Westwood Ave. 
Detroit, Mich. 48223 
Koppers Co., Inc. 

Organic Materials Div. 

1900 Koppers Bldg. 
Pittsburgh, Pa. 15219 

L 

Lake States Chemical Div. 

St. Regis Paper Co. 
Rhinelander, Wis. 54501 
La Motte Chemical Products Co. 

Chestertown, Md. 21620 
Lignosol Chemicals 
Box 2025 
Quebec 6, P.Q. 

Lilly, Eli, & Co. 

Box 618 

Indianapolis, Ind. 46206 
Lithcote Corp. 

5000 West Lake St. 

Melrose Park, 111. 60161 
Lockrey Co. 

Southampton, N.Y. 1 1968 
Loctite Corp. 

705 No. Mountain Rd. 
Newington, Conn. 06111 

M 

3M Co., Chemical Division 
2501 Hudson Rd. 

St. Paul, Minn. 55119 
M & T Chemicals, Inc. 
Woodbridge Rd. 

Rahway, N.J. 07065 
Mallinckr^t Inc. 

Box 5439 

St. Louis, Mo. 63147 
Mallinckrodt Inc. 

Washine Div. 

165 Main St. 

Lodi, N.J. 07644 
Marblette Co. 

Div. Allied Products Corp. 
37-31 Thirtieth St. 

Long Island City, N.Y. 1 1 101 
Marine Colloids, Inc. 

Rockland, Maine 
Masonite Corp. 

29 No. Wacker Dr. 

Chicago, 111. 60606 


McDanel Refractory Porcelain Co. 
Box 560 

Beaver Falls, Pa. 15010 
Mearl Corp. 

41 East 42 St. 

New York, N.Y. 10017 
Meer Corp. 

North Bergen, N.J. 07047 
Merck & Co., Inc. 

126 E. Lincoln Ave. 

Rahway, N.J. 07065 
Michigan Chemical Corp. 

2 No. Riverside Plaza 
Chicago, 111. 60606 
Miles Laboratories, Inc. 

1127 Myrtle St. 

Elkhart, Ind. 46514 
Millhaven Fibres Ltd. 

Box 10 

Montreal, P.Q. 

Minerals & Chemicals Div. 
Englehard Minerals & 
Chemicals Corp. 

Menlo Park, N.J. 08817 
Mobay Chemical Corp. 
Penn-Lincoln Pky. West 
Pittsburgh, Pa. 15205 
Mobil Chemical Co. 
Petrochemicals Div. 

120 E. 42 St. 

New York, N.Y. 10017 
Mona Industries, Inc. 

Paterson, N.J. 07524 
Monsanto Industrial Chemicals 
Co. 

800 No. Lindbergh Blvd. 

St. Louis, Mo. 63166 
Mooney Chemicals, Inc. 

2301 Scranton Rd. 

Cleveland, O. 441 13 
Moores Lime Co. 

Box 878 

Springfield, O. 45501 
Morton Chemical Co. 

Box 66655 

Baton Rouge, La. 70806 

N 

Nalco Chemical Co. 

Oakbrook, 111. 60521 
Nalge Co., Inc. 

Rochester, N.Y. 14602 
Napp Chemicals 
199 Main St. 

Lodi, N.J. 07644 

National Filter Media Corp. 

New Haven, Conn. 06514 

National Gypsum Co. 

Buffalo, N.Y. 14202 
National Lead Co. 

Baroid Division 
Box 1675 

Houston, Texas 77001 
National Lead Co. 

1 1 1 Broadway 
New York, N.Y. 10006 
National Lead Co. 

DeLore Division 
St. Louis, Mo. 631 II 
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Sindar Corp. 

321 W. 44th St. 

New York, N.Y. 10036 
Skelly Oil Co. 

1437 Boulder St. 

Tulsa, Okla. 74102 
Smith Kline & French Labs. 

1500 Spring Garden St. 

Philadelphia, Pa. 19101 
Smith, Werner G., Inc. 

1730 Train Ave. 

Cleveland, O. 44113 
Southern Latex Corp. 

Austell, Ga. 30001 
Spencer Kellogg Div. 

Textron, Inc. 

120 Delaware Ave. 

Buffalo, N.Y. 14240 
Squibb & Sons, E. R., Inc. 

745 Fifth Ave. 

New York, N.Y. 10022 
Stainless Foundry & Engineering, 

Inc. 

5132 No. 35th St. 

Milwaukee, Wis. 53209 
Staley Chemical Co. 

Div. A. E. Staley Mfg. Co. 

96 Western Ave. 

Allston, Mass. 

Staley, A. E., Mfg. Co. 

Box 151 

Decatur, 111. 62525 
Stauffer Chemical Co. 

Industrial Chemical Div. 

Westport, Conn. 06880 
Stein, Hall & Co., Inc. 

605 Third Ave. 

New York, N.Y. 10016 
Stepan Chemical Co. 

Industrial Chemicals Div. 

Northfield, 111. 60093 
Stevens, J. P., & Co. Inc. 

1460 Broadway 

New York, N.Y. 10036 
Sun Chemical Corp. 

Box 70 

Chester, So. Carolina 29706 
Sun Oil Co. 

1608 Walnut St. 

Philadelphia, Pa. 19103 
Swift Edible Oil Co. 

1 15 W. Jackson Blvd. 

Chicago, 111. 60604 
Synvar Corp. 

917 Washington St. 

Wilmington, Del. 19899 

T 

Taylor Sons Co., Charles 

Box 14058 

Cincinnati, O. 45214 
Tenneco Chemicals, Inc. 

Intermediates Div. 

Box 2 

Piscataway, N.J. 08854 
Tenneco Chemicals, Inc. 

Hcyden Division 

280 Park Ave. 

New York, N.Y. I00I7 
Tenneco Chemicals, Inc. 

Newport Div. 

Pensacola, Fla. 32502 


Tennessee Corp. 

Box 2205 

Atlanta, Ga. 30303 
Texaco Inc. 

Petrochemical Dept. 

Box 52332 

Houston, Texas 77052 
Textilana Corp. 

12607 Cerise Ave. 

Hawthorne, Cal. 90250 
Thermal American Fused Quartz 

Co. 

Montville, N.J. 07045 
Thiokol Chemical Corp. 

780 No. Clinton Ave. 

Trenton, N.J. 08638 
Thomas, Arthur H., Co. 

Box 779 

Philadelphia, Pa. 19105 
Tylac, Standard Brands Chemical 

Industries, Inc. 

Dover, Del. 19901 

U 

Union Camp Corp. 

Box 6170 

Jacksonville, Fla. 32205 
Union Carbide Corp. 

270 Park Ave. 

New York, N.Y. 10017 
Uni royal Chemical 

Div. Uniro 3 ’al Inc. 

Naugatuck, Conn. 06770 
United Carbon Co. 

Box 1503 

Houston, Texas 77001 
Universal Oil Products Co. 

Chemical Div. 

East Rutherford, N.J. 07073 
UOP Chemical Co. 

Division Universal Oil Products 

Co. 

Des Plaines, 111. 60016 
Upjohn Co. 

Kalamazoo, Mich. 4900 1 
U.S. Borax & Chemical Corp. 

3075 Wilshire Blvd. 

Los Angeles, Cal. 90010 
U.S. Industrial Chemicals Co. 

99 Park Ave. 

New York, N.Y. 10016 
U.S. Stoneware Co. 

5300 E. Tallmadge Ave. 

Akron, O. 44310 


V 

Valchem, Chemical Div. 

Box 38 

Langley, So. Carolina 29834 
Vanderbilt, R. T.. & Co. 
Nonvalk, Conn. 06855 
(230 Park Ave, N.Y.) 

Van Dyk & Co., Inc. 

Main and William Sts. 
Belleville, N.J. 07109 
V-C Chemical Co. 

401 East Main St. 
Richmond. Va. 23208 


Velsicol Chemical Corp. 

341 East Ohio St. 

Chicago, 111. 60611 
Ventron Corp. 

Beverly, Mass. 01915 
Verona Division 
Baychem Corp. 

Box 385 

Union, N.J. 07083 

W 

Wallace & Tieman, Inc. 

Harchem Div. 

25 Main St. 

Belleville, N.J. 07101 
Wallace & Tieman, Inc. 

Lucidol Div. 

1740 Military Rd. 

Buffalo, N.Y. 14240 
Wallerstein Co. 

Div. Travenol Laboratories 
Morton Grove, 111. 60053 
Warner-Chilcott Laboratories 
Div. Warner-Lambert 
Pharmaceutical Co. 

Morris Plains, N.J. 07950 
West Chemical Products, Inc. 
42-16 West St. 

Long Island City, N.Y. 1 110 1 
Westinghouse Electric Corp. 

E. Pittsburgh, Pa. 15235 
West Virpnia Pulp; & Paper Co. 
Chemical Division 
230 Park Ave. 

New York, N.Y. 10017 
Weyerhaeuser Co. 

Tacoma, Wash. 98401 
Wilson Pharmaceutical & 
Chemical Corp. 

Jackson and Swanson Sts. 
Philadelphia, Pa. 19148 
Winthrop Laboratories 
Div. Sterling Drug Co. 

90 Park Ave. 

New York, N.Y. 10016 
Wisconsin Alumni Research Fdn. 
Box 37 

Madison, Wis. 53701 
Witco Chemical Corp. 

Organics Division 
277 Park Ave. 

New York, N.Y. 10017 
Woburn Chemical Corp. 

1200 Harrison Ave. 

Harrison, N.J. 07029 
Worthington Corp. 

Harrison, N.J. 07029 
Wyeth Laboratories 

Div. American Home Products 
Corp. 

Box 8299 

Philadelphia, Pa. 19101 


X 

Xylos Rubber Co. 

Div. Firestone Synthetic 
Rubber & Latex Co. 
1300 Emerling Ave. 
Akron, O. 44301 



